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ENGINE MECHANICALS
INTRODUCTION

Type HD engine is a water-cooled, 4-cycle, 4-cylinder-in-line, SOHC 16-vaive gasoline engine. The cylinders

are arranged in a sequence of 1-2-3-4 from the timing beit side.

[HD-C engine]
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ENGINE MECHANICAL

[HD-E engine]
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ENGINE MECHANICALS

FEATURES .

Type HD engine is mounted in the engine compartment longitudinally relative to the vehicle forward direction.
The firing order is 1-3-4-2.

CYLINDER HEAD COVER

The cylinder head cover is made of aluminum alloy. A ventilation baffle plate and an oil separator are
integrated inside the cylinder head cover so that the oil contained in the blow-by gas may be separated.
Moreover, to prevent the leakage of oil and blow-by gas, a grommet is press-fitted at the contact section
with each spark plug tube.

CYLINDER HEAD

In this aluminum alloy cylinder head, its combustion chamber adopts a pent roof type. The spark plug is
located at the central position in the combustion chamber.

For improved flame propagation characteristics, the squash area is provided at the combustion chamber in
order that a turbulence may be generated in the mixture during the compressed stroke.

CYLINDER HEAD GASKET .
The cylinder head gasket employs a carbon gasket which features remarkable durability.

CYLINDER BLOCK

The cylinder block is made of aluminum alioy. The cylinder liner made of cast iron is cast at the cylinder
block.

For assured rigidity, the crankshaft journal bearing caps are made of cast iron. Moreover, the bores have
been machined integral with the cylinder block so as to improve the roundness accuracy.

OIL PAN
In this oil pan made of pressed a steel sheets, ribbed sections are provided in order to increase its strength.
Moreover, the oil pan is provided with a baffle plate so as to prevent excessive movements of the oil while

the vehicle is cornering, moving off or stopping quickly. Also, the baffle plate prevents the generation of
resonating noises.

PISTON
The piston is made of aluminum alloy.
A triangle front mark is stamped on the piston’s top.

The piston pin hole is offset 0.5 mm in relation to the center of the piston in order to reduce thrust pressure .
toward the piston cylinder wall.

In addition, slit type oil holes are provided in the oil ring groove in order that the lubricating performance
may be further improved.

PISTON PIN

The piston pin is made of chrome molybdenum steel which features adequate strength and light weight. This
piston pin adopts a semi-floating type.

CONNECTING ROD

The connecting rod employs a vanadium steel as the material in order to assure sufficient strength and

reduce its weight for decreased stress of inertia. Also, a front mark is provided on each of the connecting
rod and connecting rod cap.

Moreover, the adoption of serration type connecting rod bolts has improved the roundness of the connecting
rod at its big end.

PISTON RINGS
The piston ring No. 1 is made of steel iron, whereas the piston ring No. 2 is made of cast iron.
The oil ring made of stainless steel employs a three-piece type. .

WFESC-EME00
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ENGINE MECHANICAL

CAMSHAFT

The camshaft made of cast iron employs a hollow type so as to achieve the reduction in weight. This sing
camshaft actuates a total of 16 valves; two intake valves and two exhaust valves of each cylinder.

VALVE SPRING
For improved anti-surging characteristics, the valve spring adopts an unequal pitch type.

The valve springs are assembled in such a direction that the side having a painted mark (the side with
greater pitch) may come at the valve rocker arm side.

VALVE ROCKER ARM & VALVE ROCKER SHAFT
The valve rocker shaft made of carbon steel has undergone nitriding treatment.

The valve rocker shaft is bolt-attached to the cylinder head together with the camshaft caps of the cylind
head.

Furthermore, the valve rocker shaft at the intake side is provided with recessed portions so as to accor
modate the spark plug tubes.

When installing the valve rocker shaft, care must be exercised as to its correct installing direction. Tt
chamfer dimension at the timing belt side is greater than that at the distributor side.

The valve rocker arm employs aluminum alloy. Moreover, high chrome cast iron is provided at its conta
surface with the camshaft so that the durability may be enhanced.

The valve rocker arm comes in four different shapes.

CAMSHAFT TIMING BELT PULLEY & CRANKSHAFT TIMING BELT PULLEY

Both the camshaft timing belt pulley and crankshaft timing belt pulley are made of sintered alloy.

The camshaft timing belt pulley is driven by the crankshaft timing belt pulley through an RU type cogge
belt. The tension of this timing belt is maintained by means of a belt tensioner.

CRANKSHAFT
The crankshaft employs spheroidal graphite cast iron as the material.
The crankshaft is supported via crankshaft bearings by the five main journals provided in the cylinder blocl

For reduced weight, the crankshatft is a hollow type.
Furthermore, four balance weights prevents the occurrence of vibrations.

CRANKSHAFT PULLEY
To reduce torsional vibrations, the crankshaft pulley adopts a damper.
The crankshaft pulley is attached to the crankshaft timing belt pulley by means of four bolts.

FLYWHEEL

A flywheel made of cast iron is employed.

The fiywheel adopts a thin contour which features excellent heat radiating properties. To provide an adequat
inertia weight, the outer diameter of the flywheel has been made larger.

An oil catch is provided so that the engine oil may flow to the cylinder block. This design prevents the ¢
from reaching the clutch disc surface in the event that oil leaks out from the crankshaft side through th
flywheel attaching bolts.

The ring gear is shrinkage-fitted onto the outer periphery of the fiywheel.

FLYWHEEL/ATTACHING BOLT

The bolt employs a six point type. To prevent these bolts from becoming loose, special care has bee
exercised to achieve the torque stability when tightening them.

In addition, the attaching holes at the crankshaft are of pass-through type. Therefore, the bolts are seale
by applying sealer to them.

WFEQO-EMS(
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ENGINE MECHANICALS

TIMING BELT COVER
The timing belt cover is divided into two parts; the upper cover and lower cover. The ignition timing indicator
is mounted on the iower cover.

INTAKE MANIFOLD

Intake manifold is made of aluminum alloy. Design has been made so that the length from the throttle body
attaching section to the intake manifold installation section on the cylinder head may become equal in all
cylinders. Consequently, the air charging rate for each cylinder has been made uniformed.

In addition, the intake tube portion from the surge tank to the intake manifold adopts a diffuser type so as to
improve the air charging efficiency.

WFESQ-EM700
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ENGINE MECHANICALS

@ ABBREVIATION CODES

The abbreviation codes that appear in this workshop manual stand for the following, respectively.

A/C Air Conditioner

BDC Bottom Dead Center

BTDC Before Top Dead Center

BVSV Bimetal Vacuum Switching Valve

CB Choke Breaker

ECU Electronic Control Unit

EF} Electronic Fuel Injection

EGR Exhaust Gas Recirculation

EVAP Fuel evaporative emission control

EVSV EGR Vacuum Switching Valve

EX Exhaust (Manifold - Valve)

FL Fusible Link

HIC Hot Idle Compensator

IN Intake (Manifold - Valve)

‘ ISC Idle Speed Control

ITC Intake air Temperature Compensating Valve

LH Left Hand

LHD Left Hand Drive

LLC Long Life Coolant

MP Muitipurpose

MT (M/T) Manual Transmission

0 Oxygen Sensor

PCV Positive Crankcase Ventilation

PVSV Pressure Vacuum Switching Valve

RH Right Hand

SD Spark Delay

SST Special Service Tool

STD Standard

TDC Top Dead Center

TP Throttle Positioner

TVSV Thermostatic Vacuum Switching Valve

TWC Three-Way Catalyst

‘ VsV Vacuum Switching Valve

0% Vacuum Transmiting Valve

w/ With

W/O Without

2WD Two-wheel Drive Vehicle

4WD Four-wheel Drive Vehicle

The abbreviation codes that appear in the figure stand for the following, respectively

Bolt ® Screw
® Nut @ Washer
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ENGINE MECHANICALS

TROUBLE SHOOTING (HD-C ENGINE)

Problem Possible causes Remedies Page
Engine overheats. Cooling system faulty Trouble shoot cooling system. CO-2
Incorrect ignition timing Trouble shoot ignition system. 1G-2
Fuel system faulty Trouble shoot fue!l system. FU-2
Lubrication system fautty Trouble shoot lubrication system. LU-2
Engine will not crank or Starting system faulty Trouble shoot starting system.
cranks slowly. Charging system faulty Trouble shoot charging system.
Engine will not start/Hard Ignition problem
to start. (Only cases o Ignition coil Inspect ignition coil. IG-14
where cranking by starter | e Distributor Inspect distributor. 1G-16
motor is normal) « Ignition timing Reset ignition timing. EM-23
Spark plugs faulty Inspect spark plugs 1G-12
faisn;sﬁ"e cords disconnected or Inspect resistive cords. 1G-11
Vacuum leaks
* PCV line Check PCV line. EC4, 16
o |TC line Check ITC line.
« Intake manifold Check intake manifoid.
» Carburetor hoses Check carburetor hoses. EC-3
* Brake booster line Check brake booster.
Low compression Check compression. EM-29
No fuel supply to carburetor Check fuel line and fuel pump. FU-4
o Fuel line
« Fuel filter
« Fuel pump
Carburetor problems FU-14
» Carburetor out of adjustment
* Choke operation
o Flooding (outer vent vaive, BVSV) Repair, as necessary.
* Needle valve sticking or clogged
* Vacuum hose disconnected
* Fuel cut solenoid valive not open
Rough idle/Engine stalls Spark plug faulty Inspect spark plugs. 1G-12
or misses. Resistive cords fautty Inspect resistive cords. 1G-11
l.grglggirégrgg:ems Inspect ig_nit@on coil, :g}g
« Distributor Inspect distributor.
Incorrect ignition timing Reset timing. EM-23
Incorrect valve clearance Adjust vaive clearances. EM-16
Low compression Check compression. EM-29
Incorrect idle speed Adjust idle speed. EM-23
Vacuum leaks
e PCV line Check PCV system. EC4, 16
* ITC line Check ITC system.
« Intake manifold Check intake manifold.
« Carburetor hoses Check carburetor hoses. EC-3
* Brake booster line Check brake booster.




ENGINE MECHANICAL!

Problem Possible causes Remedies Page
Rough idle/Engine stalls Engine overheating
or misses. Carburetor probiems Repair, as necessary. SU-14
* Slow jet clogged
o Idle mixture incorrect
o Fuel cut solenoid vaive not open
¢ Choke system faulty
Engine hgsitates/poor Spark plug fautty Inspect spark plugs. 1G-12
acceleration Resistive cords faulty Inspect resistive cords. 1G-11
Ignition problems
 Distributor Inspect distributor. 1G-16
« Ignition coil Inspect ignition coil. 1G-14
Incorrect ignition timing Reset ignition timing. EM-23
Incorrect vaive clearances Adjust valve clearances. EM-16
Low compression Check compressior:. EM-29
Engine overheats Check cooling system. CO-7
Air cleaner clogged Check air cleaner. EM-13
Fuel system clogged Check fuel system. FU-4
Carburetor problems Repair, as necessary. FU-14
* Float level too low
e Accelerator pump faulty
» Power valve fauity
o Choke system faulty
e Emission control system
malfunctioning
e ITC system always ON (hot engine) | Check ITC system.
Intake manifold thermo-controt valve
(cold engine) Check thermo-control valve.
Hot water circulating system (cold . .
engine) Check hot water circulating system.
Clutch slipping Trouble shoot clutch.
Brakes dragging Trouble shoot brakes.
Engine dieseling (Runs Incorrect ignition timing Reset ignition timing. EM-23
after ignition switch is . : .
turuned off) Engine overheating Check cooling system. CO-7
Carburetor problems Repair, as necessary. FU-14
 Fuel cut solencid faulty
« idie speed out of adjustment
o Linkage sticking
Muffler explosion (after TP system fauity Check TP system. EC-11
fire) during deceleration
only.
Muffier explpsion (after Air cleaner clogged Check air cleaner. EM-13
fire) all the time. Choke system faulty Check choke system. FU-9
Incorrect ignition timing Reset ignition timing. EM-23
Incorrect valve clearance Adjust vaive clearances. EM-16
WFES0-EMO0E

EM-9




ENGINE MECHANICALS

EM-10

Problem Possible causes Remedies Page

Engine backfires. Insufficient fuel flow Trouble shoot fuel system. FU-2
Incorrect ignition timing Reset ignition timing. EM-23
Incorrect valve clearances Adijust valve clearances. EM-16
g"aarg’ogetriseposits in combustion Inspect cylinder head. EM-65
Vacuum leaks
o Carburetor hoses Repair, as necessary.
o PCV hoses Check carburetor hoses.
o Intake manifold Check PCV system.
« Brake booster line Check intake manifold.

Excessive_ oil Oil leaks Repair, as necessary.

consumption. PCV line clogged Check PCV hose. EC-4, 16

. . Check piston rings.

Piston rings worn or damaged (Check compression) EM-124
Valve stems worn Check valves and guides.
Valve stem oil seals worn or "
damaged Replace oil seals.

Poor fuel economy Spark plugs faulty Inspect spark piugs. 1G-12
Incorrect ignition timing Reset ignition timing. EM-23
Low compression Check compression. EM-29
Air cleaner clogged Check air cleaner. EM-13
Fuel leak Repair, as necessary.
Carburetor problems
* Choke system faulty . _
« Idle speed too high Repair, as necessary. FU-15
» Power valve aiways on

Unpleasant odor Incorrect idle speed Adjust idle speed. EM-23
Incorrect ignition iming Reset ignition timing EM-23
Vacuum leaks Repair, as necessary.
* PCV line Check PCV system.
« Intake manifoid Check intake manifold.
o Carburetor hoses Check carburetor hoses.
« Brake booster line Check brake booster.
Charcoal canister faulty Check charcoal canister. EC-6, 19
Fuel filler cap faulty Check fuel filler cap. EC-5, 18
Outer vent valve faulty Check outer vent valve. EC-7
BVSV faulty

WFESO-EMOO7
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TROUBLE SHOOTING (HD-E ENGINE)

Problem Possible causes Remedies Page
Engine overheats. Cooling system faulty. Trouble shoot cooling system. COo-2
Incorrect ignition timing. Reset timing. EM-23
Engine will not crank or Starting system faulty. Trouble shoot starting system.
cranks slowly. Charging system faulty Trouble shoot charging system.
Engine will not start/Hard {gnition problem 1G-2
to start (Only cases « Ignition coil Inspect ignition coil. 1G-14
where cranking by starter | e Igniter Inspect igniter.
motor is normal) * Distributor Inspect distributor. 1G-16
Spark plugs fauity Inspect ignition plugs. 1G-12
gislt';ﬂve cords disconnected or Inspect resistive cords. IG-11
Low compression. Check compression. EM-29
No fuel supply to injector
» No fuel in tank
o Fuel pump not working Repair, as necessary. EF-97, 220
* Fuel filter clogged
o Fuel line clogged or leaking
EFl system malfunctioning Trouble shoot EFI system. EF-12, 118
Rough idie/fEngine stalls Spark plugs faulty. Inspect spark plugs. 1G-12
or misses. Resistive cords faulty. Inspect resistive cords. 1G-11
Ignition problem. . "
« Ignition coil Inspect fgn.mon coil. 1G-14
« Igniter Inspect igniter
« Distributor Inspect distributor. 1G-16
Incorrect ignition timing Reset timing. EM-23
Incorrect valve clearance Adijust valve clearance EM-16
Low compression Check compression. EM-29
Incorrect idle speed Adjust idle speed. EM-23
Vacuum leaks.
« Throttle body Check throttle body. EF-106, 224
EF system malfunctioning Repair, as necessary. EF-29, 136
Idle speed is too high. Fuel line clogged Check fuel line. FU-4
Air suction Check intake manifoid.
* intake manifold Check vacuum hose for proper EC-3, 14
¢ Vacuum hose disconnected piping.
o Throttle body Check throttle body. EF-106, 224
EFI system malfunctioning Trouble shoot EF} system. EF-12, 118
Incorrect idle speed. Adjust idle speed. EM-23
WFESO-EMO08
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Problem

EM-12

Possible causes Remedies Page
Engine hesitates/Poor Spark plugs faulty Inspect spark plugs. 1G-12
acceleration Resistive cords faulty. Inspect resistive cords. IG-11
Incorrect ignition timing. Reset ignition timing. EM-23
Incorrect valve clearances. Adjust valve clearances. EM-16
Low compression. Check compression. EM-29
Fuel system clogged. Check fuel system. FU-4
Air cleaner clogged. Check air cleaner. EM-13
Engine overheats. Check cooling system. CcOo-7
Air leakage Check throttie body. EF-106, 224
o Throttle body
5’2;?3%2 :rggtgmzlcz)l'gtgr%in e) Repair as necessary. EF-14, 15
EFI system malfunctioning Repair, as necessary. EF-29, 136
Engine dieseling (Runs EFI system malfunctioning Repair, as necessary. EF-29, 136
after ignition switch is
turned off.) Incorrect ignition timing. Reset timing. EM-23
Muffier explosion (after Incorrect ignition timing. Reset timing. EM-23
g:\)l during deceleration Incorrect vaive clearance. Adjust valve clearance. EM-16
Air cleaner clogged. Check air cleaner. EM-13
EFI system maifunctioning Repair, as necessary. EF-29, 136
Engine backfires. Incorrect ignition timing. Reset timing. EmM-23
Incorrect valve clearances. Adjust vaive clearance. EM-16
EFI system malfunctioning Repair, as necessary. EF-29, 136
Excessive oil QOil leak. Repair, as necessary.
consumption. PCV line clogged. Check PCV hose. EC4, 16
Piston rings worn or damaged. Check piston rings. EM-124
Valve stems worn. Check valves and guides.
X::,:ng;e;_n oil seals worn or Replace oil seal.
Poor fuel economy Spark plugs faulty. Inspect spark plugs. 1G-12
Incorrect ignition timing. Reset timing. EM-23
Low compression. Check compression. EM-29
Air cleaner clogged. Check air cleaner. EM-13
Fuel leak. Repair, as necessary.
Tires improperly inflated Inflate tires to specified pressure.
Clutch slipping Trouble shoot clutch.
Brakes dragging Trouble shoot brakes.
EFl system malfunctioning Repair, as necessary. EF-29, 136
Unpleasant odor Incorrect idle speed Adijust idle speed. EM-23
Incorrect ignition timing Reset ignition timing. EM-23
Vap%“:;?nf aks Check PCV system.
. intake manifold Check intake manifold.
« Throttle body Check throttle body.
EFI system malfunctioning Repair, as necessary. EF-29, 136
WFESO-EM009




ENGINE MECHANICALS

ENGINE TUNE-UP

1. Inspection of engine coolant level
(See page CO-12.)

2. Inspection of engine oil level
(See page LU-9.)

3. Inspection of air cleaner filter element
[HD-C Engine]

1. Detach the four air cleaner clamps. Remove the air cleaner
upper case by loosen the wing nut.

2. Remove the air filter element from the air cleaner case.

3. Visually inspect that the air filter element is not excessively
dirty, damaged or oily.
Replace the air filter element, if necessary.

4. Clean the element with compressed air.
First, blow compressed air from the back side of the ele-
ment thoroughly. Then, blow off the upper side of the ele-
ment.
CAUTION:
e The air pressure to be used for this cleaning operation
should not exceed 392.3 kPa (4.0 kgficm®).

EM-13
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ENGINE MECHANICALS

5.

Install the air cleaner filter element in the air cleaner case.

NOTE:

e The airfilter element has the correct installation direction
to be observed. Tum the air filter element so that the
element may be fitted securely in the air cleaner case.

. Install the air cleaner upper case. Attach the four air

cleaner clamps and tighten the wing nut.

[HD-E Engine]
Loosen the three clamps. Remove the air cleaner cap.

Loosen the wing nut retaining the element. Take out the
element from the air cleaner case.

Visually inspect that the air filter element is not excessively
dirty, damaged or oily.
Replace the air filter element, if necessary.

EM-14
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ENGINE MECHANICALS

Clean the element with compressed air. First, biow com-

pressed air from the inner side of the element thoroughly.

Then, blow off the outer side of the element.

CAUTION:

* The air pressure to be used for this cleaning operation
should not exceed 392.3 kPa (4.0 kgf/cm?).

Replace the air filter element, if necessary.

Place the element in the air cleaner case. Secure the ele-
ment with the wing nut.

Install the air cleaner cap to the air cleaner case. Secure
the air cleaner cap by tightening the three clamps.

- Inspection of battery
(See the Charging System Section.)

. Inspection of spark plugs
(See page 1G-12))
Recommended Spark Plugs:

Engine HD-C - HD-E

Manutacturer | CHAMPION | NIPPONDENSQ NGK

Type RCOYC4 K20PR-U11 BKR6E-11
Y RC7YC4 K22PR-U11 | BKR7E-11

Spark plug gap 1.0-1.1mm - -

EM-15

Gap
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6. Inspection and adjustment of valve clearances .
The measurement and adjustment of valve clearances are
carried out when each of the pistons of the No. 1 and No. 4
cylinders is set to the top dead center at the end of the
compression stroke.

NOTE:

» The valve clearance adjustment is performed normally
when the engine is in a hot condition.

* “Hot engine condition” denotes a condition in which the

cooling water temperature is 75 - 85°C and the engine
oil temperature is above 65°C.
However, when the engine has been overhauled, it is
necessary to adjust the valve clearances while the en-
gine is cold and to readjust the valve clearances in a hot
condition after warming up the engine.

'WFESC-EMO25

1. Removal of cylinder head cover
[HD-C Engine]
(1) Remove the three bolts securing the air cleaner and air
intake hose.

{2) Remove the wing nut located at the center of the air
cleaner. Remove the air cleaner and air intake hose
subassembly.

(3) Detach the spark plug wires from the clamp.

EM-16
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(4) Detach the spark plug wires at the cylinder head side.

NOTE:

¢ Be sure to hold the rubber boot during the spark plug
wire disconnection. Never remove the spark plug wire,
holding the cord portion.

(5) Disconnect the PCV hoses from the cylinder head
cover.

(6) Remove the accelerator cable bracket from the cylinder
head cover.

(7) Loosen the nine bolts (10 mm) over two or three stages
in the sequence shown in the right figure.
After removing the bolts, proced to remove the cylinder
head cover.
NOTE:
1. Be sure to loosen the bolts progressively and unformly
over two or three stage.

2. Be very careful not to damage the grommets of the spark
plug tubes.

3. The timing belt cover attaching bolt @ should pulled out
fully.

[HD-E Engine]
(1) Removal of the air intake chamber

Disconnect the vacuum hoses from the air intake
chamber.

®@ Remove the air intake chamber by removing the
three attaching screws and two clamps.

EM-17
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ENGINE MECHANICALS

(2) Detach the spark plug wires from the clamps.

(3) Detach the spark plug wires at the cylinder head side.

NOTE:

¢ Be sure to hold the rubber boot during the spark plug
wire disconnection. Never remove the spark plug wire,
holding the cord portion.

(4) Disconnect the PCV hoses from the cylinder head
cover.

(5) Detach the engine bond cable from the cylinder head
cover. (Radio equipped vehicle only)

(6) Detach the bolts for intake air chamber bracket and
accelerator cable clamp

EM-18
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. (7) Loosen the nine bolts (10 mm) over two or three stages
in the sequence shown in the right figure. After remov-
ing the bolts, proceed to remove the cylinder head
cover.

NOTE:

» Be sure to Ioosen the bolts progressively and uniformly
over two or three stages.

¢ The timing beit cover attaching bolt @ should be pulled
out fully.

* Bevery careful not to damage the grommets of the spark
plug tubes.

2. Inspection and adjustment of valve clearances
(1) Turn the crankshaft until the recessed mark on the
crankshaft pulley is aligned with the indicator mark on
the timing belt cover.

NOTE:

» If the vehicles equipped with the power steering and the
air-conditioner or only the power steering is equipped,
turn the power steering pump pulley while pushing the
drive belt.

» If the vehicles equipped with only the air conditioner,
remove the engine under cover, rubber piate, the engine
under cover No. 3 and lower fan shroud. Then tumn the
crankshaft pulley from the vehicle lower side.

(2) Check to see if the valve rocker amrms of the No. 1
cylinder are free or are being pushed up. According to
‘ the following table, check andfor adjust the valve
clearances, using a thickness gauge.
Valve Clearances (Hot condition)
Intake: 0.20 - 0.30 mm
Exhaust: 0.28 - 0.38 mm
(Reference: Cold)
Intake: 0.18 mm
Exhaust: 0.25 mm

NOTE:

* Before the adjusting boits are tightened, apply engine oil
to the lock nuts and rocker arm adjusting bolts.

EM-19
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ENGINE MECHANICALS

The "O” marks denote those valves that can be adjusted under that setting. ‘
Cylinder No.
v 1 2 3 4
Rocker arm condition
When valve rocker arms of No. 1 cylinder are free: IN O O
(Piston of No. 1 cylinder is at top dead center under
compression stroke) EX @) O
When valve rocker arms of No. 4 cylinder are free: EX O O
(Piston of No. 4 cylinder is at top dead center under
compression stroke) IN O e
WFESO-EMO43
(3) Turn the crankshaft 360-degrees. Proceed to check
and/or adjust the remaining valve clearances.
WFEQ0-EMD44

3. Installation of cylinder head cover
(1) Wipe off the oil or dirt from the gasket surface of the
cylinder head cover.
CAUTION:
* Be sure not to drop the dirt or gasket tips into the timing
belt cover.

(2) Check the cylinder head cover gasket for evidence of
damage. .
Replace the gasket, as required.

NOTE:

+ Instali the cylinder head cover gasket in such a direction
that the identification mark may come at the intake side.

WNUBS-EM024

(3) Check the rubber grommets of the spark plug tubes for
evidence of damage.
Replace the rubber grommets, as required.
(See page EM-93.)
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(4) Install the cylinder head cover gasket on the cylinder
head. Apply the Three Bond 1104 to the four points on
the cylinder head, as indicated in the figure.

(5) Install the cylinder head cover on the cylinder head.

NOTE:

* Be very careful not to damage the rubber grommets for
spark plugs during the cover installation.

¢ Make sure that the rubber grommet is fitted properly to
the spark plug tube.

(8) Tighten the cylinder head cover bolts over two or three
stages in the sequence shown in the right figure, until
they are tightened to the specified torque.

Tightening Torque: 2.9-4.9 N-m (0.3 - 0.5 kgf-m)

(7) Tighten the timing belt cover attaching bolt.
Tightening Torque: 2.0 - 3.9 N-m (0.2 - 0.4 kgf-m)

(8) Tighten the air intake chamber bracket tightening boits

and the clamp bolt, and clamp the accelerator cable.
(HD-E Engine only)

Tightening Torque: 3.0 - 4.9 N-m (0.3 - 0.5 kgf-m)

EM-21
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ENGINE MECHANICALS

(9) Install the engine ground wiring harness to the cylinder
head. (Radio equipped vehicle only)
Tightening Torque: 3.0 - 4.9 N-m (0.3 - 0.5 kgf-m)

(10) Connect the PCV hoses to the cylinder head cover.

(11) Install the spark plug wires 1o the spark plugs.
NOTE:
* Be sure that the spark plug wire is connected securely
to each spark plug.
¢ Care should be exercised not to damage the spark plug
wire rubber grommet with the spark plug tube.

(12) Install the spark plug wires to the clamp.

(13) Install the intake air chamber to the intake air hose.
Secure it to the bracket with the three bolts.
(HD-E Engine only)

(14) Insert the vacuum hose into the intake air chamber.
(HD-E Engine only)

(15) Start the engine. Ensure that the engine exhibits no
trouble, such as oil leakage.
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Inspection of ignition timing
The ignition timing mark of crankshaft pulley is aligned with
the indicator of timing belt cover.

NOTE:

e This does not include the sub ignition timing advance of
the distributor.

Adjustment of idle speed
Engine Idle Speed
HD-C engine: 850 + 50 rpm
HD-E engine: 850 + 50 rpm

9. Check of fast idle

[HD-C Engine]
Preparation to be made prior to fast idle check

All accessory switches are turned OFF.

On those vehicles equipped with a day-lamp system,
set the lamp control switch to the first stage.

The air cleaner element is installed.

All vacuum hoses are connected.

Ensure that the intake system exhibits no air leakage.

Ensure that the exhaust system exhibits no air leakage.
NOTE:

¢ HD-C engine is mounted with automatic choke carburetor.

tj,.ﬂming light
NN

Therefore, perform the engine fast idle check while the engine is cold.
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(1) Connect the tachometer to the engine with SST.
SST: 09991-87703-000

(2) Check to see if the fast idle speed sets within the
specified value.
REFERENCE:
Engine Fast Idle Speed:
1,300 - 2,000 rpm at 22 - 28°C

¢ 09991-87703-000
(X

B

10. Check of throttle positioner

[HD-C Engine]
Dashpot Touch Revolution Speed:
1,500 + 50 rpm
Specified Time: 0.5 - 5 seconds.

[HD-E Engine]
Dashpot Touch Revolution Speed:
» General Spc. 1,800 + 100 rpm
* US Spc. 1,600 + 100 pm
Specified Time: 0.5 - 5 seconds
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CHECK AND ADJUSTMENT OF CO/HC CONCENTRATIONS
[HD-C Engine]

e Warm up the engine thoroughly.

e All accessory switches are turned OFF.

On those vehicles equipped with a day-lamp system,
set the lamp control switch to the first stage.

The air cleaner element is installed.

All vacuum hoses are connected.

Ensure that the intake system exhibits no air leakage.
Ensure that the exhaust system exhibits no air leakage.

CO adjustment
1. Adjust the idle speed.
(See page EM-~23.)
2. Race the engine until its speed reaches 2000 rpm.
'WFES0-EM062

3. Measure the CO concentration at the idle speed. Check to
see if the CO concentration conforms to the specification.
Specified CO Concentration: 1.5 + 0.5%

If the measured concentration fails to conform to the
specification, perform the adjustments described in the = |
step 4. onward. = >

4. Using the following SST, gradually turn the mixture adjust-
ing screw so that the CO concentration may conform to the
specification.

SST: 09243-87201-000

5. Turn the throttle adjusting screw so that the idle speed may
become the specified speed.

6. Measure the CO concentration. Check to see if the CO
concentration conforms to the specification.
If the repeated adjustments will not get the conformity to the
specification, carry out the trouble shooting in accordance
with the table next page.
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HC adjustment
1. Adjust the idle speed.
2. Measure the HC concentration at the idle speed. Check to
see if the HC concentration conforms to the specification. =
Specified CO Concentration: Not to exceed 1000 pm
If the measured concentration fails to conform to the S 2
specification, carry out the trouble shooting in accordance
with the following tables.
WFESO-EMOS3
Possible causes for improper CO/HC concentrations
Item . .
CO concentration HC concentration Remarks
Possible cause
Ignition timing o]
Valve clearances o] .
Improper valve seating (o] Compression pressure
Ignition system problems o] (o]
Spark plugs
Resistive cord
Distributor
Ignition coil
Air leakage in intake system o o -
ITC valve malfunctioning o} o]
Great mechanical loss of engine inner parts (o] o

[HD-E Engine)

NOTE:

¢ This check is used only to determine whether or not the

idle HC/CO emissions comply with the regulations.

Initial Conditions

(1) Air cleaner filter element installed.

(2) All accessories switched OFF.

(8) All vacuum lines connected.

(4) All pipes and hose of air intake system connected.

(5) Ignition timing set correctly.

(6) Transmission in “Neutral” Position.

(7) Warm up the engine thoroughly.

(8) Ensure that the exhaust system exhibits no gas leakage.

(9) Ensure that the intake system exhibits no air leakage.
(10) Tachometer and HC/CO meter at hand and calibrated.
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2. System inspection of oxygen sensor

(1) Remove the cap of the check connector. Connect the
following SST to the check connector.
SST: 09991-87702-000

(2) Start and warm up the engine completely.
(3) Connect the test terminal (brown) of the SST to the
ground terminal (black).

(4) Connect a voltmeter to the output terminal (green) of the
SST.

(5) Hold the engine speed at 3000 rpm

(6) After a lapse of two minutes, ensure that the reading of
the voltmeter connected in the step (4) changes eight
times or more for 10 seconds.
If the change in voltage fails to occur eight times or
more, check the diagnosis code. Replace the oxygen
sensor if no malfunction code is memorized.

. Measurement

(1) Insert the HC/CO meter testing probe into the tail pipe
at least 400 mm.
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(2) Measurement of HC/CO concentrations at idle. .
Wait at least one minute before the measurement so as to allow concentrations to stabilize.
Complete the measurement within three minutes.
If the HC/CO concentrations dose not conform to the regulations, see the following table for possible
causes.
'WNUSS-EMO40
Trouble shooting

HC co Problems Possible causes

High Normal Rough idie 1. Faulty ignition

e Incorrect timing

 Fouled, shorted or improperly gapped spark plugs
* Open or crossed high tension cords

¢ Cracked distributor cap

. Incorrect vaive clearance

. Leaky EGR valve (US. spc. only)
Leaky exhaust valves

. Leaky cylinder

[LENAINY

High Low Rough idle . — ‘
(Fluctuating HC reading) 1. Lean mixture causing misfire

High High Rough idie 1. Restricted air filter
(Black smoke from
exhaust) 2. Faulty EFl system

o Faulty pressure regulator

¢ Clogged fuel return line

» Defective water temp. sensor

* Defective air temp. sensor

« Faulty throttle position sensor

e Faulty pressure sensor

e Faulty injector

e Faulty ECU
3. Insufficient warmed up three way catalyst

EM-28




ENGINE MECHANICALS

COMPRESSION CHECK
NOTE:
e After completion of the engine tune-up, if the engine
exhibits lack of power, excessive oil consumption or poor

fuel economy, measure the cylinder compression pres-
sure.

1. Warm up the engine thoroughly.
2. Turn OFF the ignition key switch.

3. Removal of spark plugs
(1) Disconnect the vacuum hoses from the air intake cham-
ber.
Remove the air intake chamber by removing the three
attaching screws and two clamps.

(2) Remove the spark plug wires from the clamp.

(3) Disconnect the spark plug wires at spark plug side.

NOTE:

e Be sure to hold the rubber boot during the spark plug
wire disconnection. Never remove the spark piug wire,
holding the cord portion.

(4) Remove the all spark plugs, using the following SST
{Plug wrench (16 mm)}.
SST: 09268-87703-000

4. Disconnect the distributor connector.
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5. Pull out the injector relay and fuel pump relay from the relay
biock.

6. Measurement of cylinder compression pressure

(1) Insert a compression gauge into the spark plug hole.

(2) Depress the accelerator pedal fully.

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

NOTE:

¢ Always use a fully charged battery so that at least a
revolution speed of 300 rpm is attained.

(4) Repeat the steps (1) through (3) for each cylinder.

NOTE:
 Perform the measurement in the shortest possible time.
¢ Crankthe engine for the same duration for each cylinder.
Compression Pressure:
1373 kPa (14 kgf/cm®)/at 300 rpm
Minimum Pressure:
1030 kPa (10.5 kgf/cm?)/at 300 rpm
Difference Between Cyiinders:
147 kPa (1.5 kgf/cm?)/at 300 rppm

(5) If the compression of one or more cylinders is low, pour
a small amount of engine oil into that cylinder through
the spark plug hole and repeat the steps (1) through (4)
for the cylinder with low compression.

e If adding oil helps the compression to improve,
chances are that the piston rings andfor cylinder
bores are worn or damaged.

e If the pressure remains low after the operation
described in the step (5) has been performed, the
valve may be sticking or seated improperly, or there
may be leakage past the gasket.

7. Install the injector relay and fuel pump relay to the relay
block.
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‘ 8. Connect the distributor connector. Install it to the clamp.

9. Install the spark plugs using the following SST.
SST: 09268-87703-000
Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m)

10. Connect the spark plug wires.
NOTE:
¢ Be sure that the spark plug wire is connected securely
to each spark plug.
» Care should be exercised not to damage the spark plug
wire with the spark plug tube.

11. Attach the spark plug wires to the clamp.

12. Insert the intake air chamber into the intake air hose.
Secure it with the three attaching bolts.

13. Insert the vacuum hoses into the intake air chamber.
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TIMING BELT
COMPONENTS

® Fan shroud

@ Ruid coupling fan

® V belt

@ Water pump pulley

® Crankshaft pulley

® Timing belt cover No. 1
@ Timing belt cover No.2
® Timing belt

® Timing belt tensioner
@@ Tension spring assy

@ Camshaft timing puliey
@ Crankshaft timing pulley

REMOVAL OF TIMING BELT

1. Disconnect the battery ground cable from the negative (-)
terminal of the battery.

2. Remove the engine under cover and drain the engine
coolant about 1 liter from drain plug of the radiator.
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. [HD-C Engine]
3. Removal of air cleaner hose
(1) Remove the air cleaner hose from the air cleaner case
by removing the two bolts and one clamp.
(2) Disconnect the vacuum motor hose and hot air intake
hose (except for GCC specification).

4. Removal of the radiator reserve tank
(1) Disconnect the radiator reserve tank hose from the
radiator
(2) Pull up the radiator reserve tank together with hose.

5. Removal of the power steering pump drive belt.
(Power steering equipped vehicle only)
(1) Loosen the adjusting bolt and two tightening bolts. Then
push down the pump
(2) Remove the drive belt

Tightening bolt

/4

6. Remove the air conditioner drive belt by loosening the ad- \dle pulley (without P/S model)
. justing bolt. (Air conditioner equipped vehicle) or P/S pump pulley (with P/S model)

WFESO-EMOSR

7. Remove the three clamps for clutch cable provide on the
fan shroud.
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8. Removal of fluid coupling with fan and fan shroud
(1) Disconnect the water hose from the radiator upper tank.

(2) Remove the four water pump pulley attaching nuts.
Then detach the fluid coupling with fan from the water
pump pulley tempporarily.

(3) Remove the drive belt by loosening the alternator pulley
adjusting bolt.

(4) Remove the water pump pulley.

(5) Remove the two fan shroud attaching bolts from the
radiator

(6) Unlock the lock section of the fan shroud lower part from
the radiator by pulling up the fan shroud.

(7) Remove the fan shroud together with fluid coupling with
fan from the engine comportment

[HD-E Engine}
3. Removal of the air cleaner and the air cleaner hose subas-
sembly.
(1) Remove the tapping screw from the radiator fan shroud
upper side.
(2) Remove the clutch cable clamp provided at the air
cleaner.

(3) Remove the air cleaner hose attaching bolts provided
at the left fender panel and radiator center support.
Remove the three air cleaner attaching bolts. Then
remove the air cleaner and air cleaner hose subas-
sembly.
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. Removal of the radiator reserve tank

(1) Disconnect the radiator reserve tank hose from the
radiator

(2) Pull up the radiator reserve tank together with hose.

Removal of the power steering pump drive belt.

(Power steering equipped vehicle only)

(1) Loosen the adjusting bolt and two tightening bolts. Then
push down the pump

(2) Remove the drive belt

. Remove the air conditioner drive belt by loosening the ad-

justing bolt. (Air conditioner equipped vehicle)

. Disconnection of the main relay wire

(1) Remove the clamping bolt and detach the clamp with
lock.

(2) Disconnect the main relay wire connector at the relay
box side.
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8. Remove the three clamps for clutch cable provide on the
fan shroud.

9. Removal of fluid coupling with fan and fan shroud.
(1) Disconnect the air breather hose from the radiator
upper tank.

(2) Remove the four water pump pulley attaching nuts.
Then detach the fluid coupling with fan from the water
pump pulley tempporarily.

(3) Remove the drive belt by loosening the alternator puliey
adjusting bolt.

(4) Remove the water pump pulley.

(5) Remove the two fan shroud attaching bolts from the
radiator

(6) Unlock the lock section of the fan shroud lower part from
the radiator by pulling up the fan shroud.

(7) Remove the fan shroud together with fluid coupling with
fan from the engine comportment

10. Remove the crankshaft pulley by removing the four attach-
ing bolts.
NOTE:
¢ Place the gear shift lever in the 5-th gear position so as
to prevent the rotation of crankshaft.
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11. Remove the timing belt cover No. 1 and No. 2 by removing
the eight bolts.

12.

Removal of timing belt
NOTE:

Prior to removal of the timing belt, put an arrow mark
indicating the normal rotating direction on the belt, using
a chalk or the like.

CAUTION:

Do not try to pry the timing belt with a screwdriver or the
like during the removal or installation.

Do not allow the belt to come into contact with oil, water
or dust.

Do not bend the belt at a sharp angle r turn the belt inside
out, for it is very vulnerable to bending.

Do not utilize the tension of the timing belt pulley when
loosening the set bolt of the camshatt timing belt pulley.

(1) Rotate the crankshaft until the “F” mark of the camshaft

timing belt pulley is aligned with the indicator of the
cylinder head cover.
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(2) Loosen the attaching bolt of the timing belt tensioner.
Move the tensioner to the left as for as it will go and
tighten the bolt temporarily.

(3) Remove the timing belt.

13. Remove the crankshaft timing belt pulley and pulley flange
by removing puliey bolt. -

NOTE:

¢ Prevent the crankshaft from being rotated by placing the
gear shift lever in the 5th gear position.

» Ifany difficulty is encountered in removing the crankshaft
timing belt pulley, lightly screw in the set bolt of the
crankshaft timing belt pulley. Then, remove the pulley,
using the following SST.

SST: 09609-20011-000

14. Removal of camshaft timing belt pulley
(1) Loosen the attaching bolts of the camshaft timing belt
pulley, by using flowing the SST.
SST: 09278-87201-000

(3) Remove the camshaft timing belt pulley.
15. Remove the timing belt tensioner and tension spring.

INSPECTION OF COMPONENTS

1. Timing belt inspection
CAUTION:
e Do not bend, twist or turn the belt inside out.
¢ Do not allow the belt to come into contact with oil, water
or steam.
¢ Keep the belt clean.
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If there are defects, as shown in the figures, check the
following points and replace the timing belt, if necessary.
(1) Premature separation

¢ Check for proper instaliation.

* Check the timing gear cover gaskets for damage
and check for correct installation.

(2) If the belt teeth are cracked or damaged, check to see
if the camshatft is seized.

(3) If there is noticeable wear or cracks on the belt face,

check to see if there are nicks on one side of the idler
pulley lock.

(4) If there is wear or damage on only one side of the belt,
check the pulley flange.

(5) If there is noticeable wear on the belt teeth, check the
timing cover gasket for damage and check for correct

gasket instaliation. Check for foreign material on the
puliey teeth.
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2. Timing belt tensioner inspection .
¢ Check the timing belt tensioner for smooth turning. \/'-—\f "
» Check the belt contact surface for damage.
If necessary, replace the timing belt tensioner.
CAUTION:
¢ Never wash the timing belt tensioner.

WNUBS-EMO77

3. Inspect tension spring
(1) Check the free length of the spring
Free Length: 46.5 mm

(2) Check the tension of the spring at the specified instal-
lation length.
Tension as Installed: 29.4 N (3.0 kgf) at 50.9 mm

If the tension does not conform to the specification,
replace the spring.

WFESO-EM102

4. Inspection of timing belt pulley
(1) Measure the maximum diameter of the timing belt pul-
ley, using vernier calipers.

Reference:

Camshaft timing belt puliey: 119.90 mm
Crankshaft timing belt pulley: 59.37 mm

WFESC-EM103

(2) Visually inspect the timing belt pulley for damage.

WNUBI-EMOBO
5. Inspection of crankshaft timing belt pulley flange
Check the crankshaft timing beit pulley fiange for bend,
damage and wear.
If necessary, replace the crankshaft timing belt pulley
flange.
WNUBS-EMO81
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INSTALLATION OF TIMING BELT
NOTE:

* Check the water pump for water leakage and the oil seal
for oil leakage.

Repair any water leakage or oil leakage, if necessary.

WFEQO-EM'

1. Attach the tension spring to the timing belt tensioner. Hang
the tension spring hook on the pin. Assemble the timing belt
tensioner in place and install the bolt.

CAUTION:

e Hang the spring hook securely on the pin groove.

¢ Ensure that the pin at the oil pump is fitted into the pin
hole of the timing belt tensioner.

WFEQG-EM1I

2. While pulling the timing belt tensioner fully toward the water
pump side, temporarily tighten the attaching bolt of the
timing belt tensioner.

3. Installation of crankshaft timing belt pulley
(1) Install the crankshaft timing belt pulley flange with its
recessed side facing toward the oil pump side.

(2) Install the crankshaft timing belt pulley on the crankshaft
by aligning it with the key groove. Install the setting bolt
of the crankshaft timing belt pulley. Align the stamped
mark of the crankshaft timing belt puliey with the in-
dicator.

WFESQ-EM107
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(3) Tighten the crankshaft timing belt pulley bolt.
Tightening Torque: 88.3 - 98.0 N-m (9.0 - 10.0 kgf-m)

NOTE:
* Prevent the crankshaft from being rotated by placing the
gear shift lever in the 5-th gear.

WFESO-EM108

4. Installation of camshaft timing belt pulley
(1) Install the camshaft timing belt pulley on the camshaft
in such a way that the “F" mark can be seen and the
locating pin hole is aligned.
TE:

e Remove any oil or water from the camshaft timing belt
pulley. Keep the pulley clean.

(2) Install the three attaching bolts of the camshaft timing
belt pulley, while preventing the pulley from turning by
using SST.

Tightening Torque: 14.8 - 21.5 N-m (1.5 - 2.2 kgf-m)
SST: 09278-87201-000

CAUTION:
* Never allow the camshatft to turn.

5. Installation of timing belt

CAUTION:

e Do not try to pry the timing belt with a screwdriver or the
like.

* Do not allow the belt to come into contact with oil, water
or dust.

* Do not bend the belt at a sharp angle or turn the belt
inside out.

» Perform the engine turning operation at the crankshaft
side.

¢ Do not utilize the tension of the timing belt when tighten-
ing the set bolt of the timing belt pulley.

* When the timing belt is reused, install the timing belt in
such a way that the direction of the arrow put during the
removal may match with the engine rotation direction.

» The adjustment of belt tension should be made when the
cylinder block and its ambient temperatures are in be-
tween 5-50°C .

WFESQ-EM111
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(1) Align the “F” mark of the camshatft timing belt pulley with
the indicator on the cylinder head cover.

CAUTION:

It should be noted that the piston may interfere with the
valves if the camshaft is turned independently.

(2) Align the stamped mark of the crankshaft timing belt
pulley with the indicator.

CAUTION:

¢ It should be noted that the piston may interfere with the
valves if the crankshaft is turned independently.

(3) Assemble the timing belt in such a way that the two
mating marks on the timing belt may be aligned with the
corresponding stamped marks on the crankshaft timing
belt pulley and camshaft timing belt pulley.

NOTE:

e When the timing belt is reused, install the timing belt in
such a way that there exist 35 teeth of the belt between
the stamped marks of the crankshaft timing belt pulley
and camshaft timing belt puiley.

¢ When the timing belt is reused, install the timing belt in
such a way that the arrowhead which was put during
disassembly comes rotational direction of the timing belt.

(4) Loosen the attaching bolt of the timing belt tensioner.
Apply tension to the timing belt. Temporarily tighten the
attaching boit.

NOTE:

* Ensure that the belt exhibits no slack at the tension side
of the belt (the side opposite to the tensioner).
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(5) Rotate the crankshaft 1.9 turns in the normal direction

(to the right as viewed from the engine cylinder No. 1)
so that the “F” mark of the camshaft timing belt pulley
comes at a point three teeth in the camshaft timing belt
pulley before the indicator of the cylinder head cover.

CAUTION:

At this time, never tum the crankshaft reversely.

Make sure that the belt is not tiited between the
crankshatft timing belt pulley and the camshaft timing belt
pulley.

If the crankshaft shouid be reversed or the timing belt
should be tilted, turn the crankshaft two more turns.

(6) Make the tensioner free by loosening the attaching bolt

of the timing belt tensioner.

(7) Turn the crankshatt further in the normal direction until

the "F” mark of the camshaft timing belt pulley is aligned
with the indicator of the cylinder head cover.

CAUTION:

Never turn the crankshaft reversely.

Never turn the crankshaft beyond the point where the
“F” mark of the camshaft timing belt pulley is aligned with
the indicator.

If the crankshaft should be reversed or turned beyond
that point, temporarily tighten the tensioner attaching
bolt and repeat the operations from the step (5) onward.

(8) Tighten the attaching bolt of the timing belt tensioner to

the specified torque.
Tightening Torque: 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m)
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(9) Ensure that the stamped marks of the crankshaft timing
belt pulley and camshaft timing belt pulley are aligned
with the corresponding indicators.

If the stamped mark is not aligned with the indicator,
repeat the operations from the step (1) onward.

Check of timing belt tension

- When the midpoint of the belt at the tension side is pushed

5.0 mm, ensure that the pushing force is
Specified Pushing Force: 7.8 -15.7 N (0.8 - 1.6 kgf)
(When belt is deflected 5.0 mm)

If the belt does not conform to the specification, repeat the
operations from the step 15 (4) onward.

Instaliation of timing belt cover

(1) Install the timing belt cover No. 1 (lower side) with three
bolts.

NOTE:

* Attaching bolts @ and ® in the figure are tightened both
upper and lower side cover.

(2) Install the timing belt cover No. 2 (upper side) with five
bolts.
Tightening Torque: 2.0 - 3.9 N-m (0.2 - 0.4 kgf-m)
(For both upper and lower cover)

NOTE:
* First, attaching boits @ and @ should be installed.

Installation of crankshaft pulley

(1) Prevent the crankshaft from turning by placing the gear
shift lever in the 5th gear position, and pull the parking
break lever.

(2) Install the crankshaft pulley on the crankshaft timing belt
pulley with four bolts.
Tightening Torque: 19.6 - 29.4 N-m (2.0 - 3.0 kgf-m)
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9. Installation of fluid coupling with fan and fan shroud

(1) Install the water pump pulley to the water pump with
temporarily attaching.

(2) Insert the radiator fan shroud together with the fiuid
coupling with fan between radiator and the engine.

NOTE:

* Be sure that the water pump pulley is not ride to the
spigot section of the water pump pulley seat.

(3) Install the fluid coupling to with fan the water pump by
means of four bolts through water pump puliey.
Tightening Torque: 9.8 - 17.7 N-m (1.0- 1.8 kgf-m)

(4) Insert the lock section of fan shroud to the radiator.
Then, tighten the two attaching bolts of the radiator
upper side.

(5) Connect the water hose to the radiator upper tank.
Securely clamp the water hose clamp.

10. Installation of V belt

(1) Instali the V belt.

(2) Perform the adjustment in such a way that the deflection
at the midpoint between the water pump puliey and the
alternator may become the specified value when a force
of 88 N (10 kgf) is applied to the midpoint.

Specified Belt Deflection:
New Belt: 4.0-5.0 mm
With a force of 98 N (10 kgf) applied to
point indicated in figure
5.0-6.0 mm
With a force of 98 N (10 kgf) applied to
point indicated in figure

Used Belt:

NOTE:
e The used belt denotes a belt which has been used for
more than five minutes after it was put into use.

11. Installation of power steering drive belt
(Power steering equipped vehicle only)
(1) Install the power steering drive belt.
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(2) Set the drive belt tension to specified valve by tighten-
ing the adjusting bolt.
Specified Deflection: 9 -11 mm
[When a force of 98 N (10 kgf) is applied]

Pushing force of/ \
98 N (10 kgf)

WFESO-EM121
(3) Tighten the bolts and nut to the specified valive.
Tightening Torque:
®.... 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m)
®...147-21.6 Nm (1.5-22 kgf-m)
©....49.0-68.6 N-m (5.0 - 7.0 kgf-m)
WFESQ-EM 122

12. Installation of reserve tank.
(1) Install the reserve tank to the radiator assy bracket.
(2) Install the reserve tank hose to the radiator with clip.

13. Installation of the air cleaner and the air cleaner hose.

[HD-C Engine}]
{1) Connect the vacuum motor hose to the air cleaner hose.
(Except G.C.C. specification)
(2) Connect the hot air intake hose to the pipe.
(3) Connect the air cleaner hose to the air cleaner case and
~ the pipe with two bolts and one clamp.

[HD-E Engine]

(1) Putthe air cleaner and the air cleaner hose into position.

(2) Tighten the three air cleaner attaching bolts.

(3) Tighten the air cleaner hose attaching boits provided at
the left fender panel and the radiator center support.
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14. Install the clutch cable clamp provided at the air cleaner.
15. Install the tapping screw onto the radiator fan shroud upper
side.

16. Install the air intake chamber.

17. Pour the engine coolant about 1 liter into the radiator.
NOTE:

¢ Use the engine coolant which is drained from radiator in
the step 2 of removal of timing belt.

18. Connect the battery ground cable to the negative (~) ter-
minal of the battery.
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CYLINDER HEAD
COMPONENTS

@ Cylinder head cover
@ Camshaft

® Valve rocker shaft
@ Valve guide

® Cylinder head

® Oil seal

@ Spark plug

Vaive

® Spring seat

@ Valve stem oil seal
@ Valve spring

@ Valve spring retainer
@ Valive rocker arm

@ Camshaft timing belt pulley
Spacer

@® Grommet

® Oil filler cap

@ Gasket

® Timing belt upper cover

@ Timing belt

@ Timing belt tensioner

@ Crankshaft timing belt puliey

@ Crankshaft pulley

@ Camshaft cap

@ Cylinder head gasket

WFESO-EM702
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REMOVAL OF CYLINDER HEAD WITH
MANIFOLDS

[HD-C Engine]

1.

Ea S

Removal of battery

(1) Disconnect the battery ground cable from the negtive
(-) terminal of battery.
Then disconnect the positive cable from the positive (+)
terminal.

(2) Remove the battery from the engine compartment by
removing the battery holding clamp.

Drain the coolant

Drain the engine oil

Removal of engine hood.

(1) Disconnect the window shield washer hose

(2) Remove the engine hood by removing four bolts.

Removal of air cleaner assembly.
(1) Disconnect the flowing hoses at air cleaner side.
e ITC vacuum hose to carburetor
e Vacuum hose to TVSV
e PCV hoses
* Vacuum hoses for vacuum motor
(2) Remove the air cleaner by removing the attaching bolt
and wing nut.

Removal of the power steering pump assembly

(Power steering equipped vehicle only)

(1) Loosen the adjusting bolt and two attaching bolts. Then
pull down the pump.

(2) Remove the drive belt.

(3) Disconnect two tightening bolts.

(4) Remove the power steering pump assembly and put on
the battery carrier temprarily.
(5) Disconnect the vacuum hose for idle up.
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7. Removal of spark plugs.
(1) Detach the spark plug wires from the clamp.

(2) Detach the spark plug wires at the cylinder head side.

(3) Remove the spark plugs, using plug wrench (16 mm)
or the fllowing SST.

SST: 09268-87703-000

12. Removal of timing velt.
(See Page EM-32.)

13. Removal of water hose and coupler

(1) Disconnect the water out let hose at the engine rear
side.

(2) Disconnect the heater hose at the rear right side of
engine.

(8) Disconnect the small water hose at the water inlet side.
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(4) Disconnect the coupler of solenoid valve wiring har-
ness.

(5) Disconnect the coupler of the water temperature sender
wiring.

8. Removal of fluid coupling with fan and fan shroud
(1) Remove the two clamps for clutch cable on the fan
shroud.
(2) Disconnect the water hose from the radiator upper tank.

(3) Remove the fluid coupling with fan from water pump
pulley by removing four nuts.
(4) Loosen the alternator pulley adjusting bolt.

(5) Remove the two attaching bolts of the fan shroud.

(6) Un-lock the lock section of fan shroud lower part from
the radiator by pulling up the fan shroud.
Remove the fan shroud together with fiuid coupling fan.

I =
Lock section o bolt

WFEQO-EM703

9. Remove the V-ribbed belt and water pump puiley.
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10. Remove the crankshaft pulley by removing the four attach-
ing bolts.
NOTE:
¢ Place the gear shift lever in the 5th gear position so as
to prevent the rotation of the crankshaft.

11. Remove the timing belt cover No. 1 and No. 2 by removing
the eight bolts.

12. Removal of fuel line
(1) Disconnect the fuel hoses to fuel filter from the fuel
pump.
NOTE:
e When disconnecting the fuel hose, take precautionary
measures to prevent any dirt from entering into the fuel
line.

(2) Disconnect the evaporative emission hoses at charcoal
canister.

13. Disconnect the brake booster vacuum hoses from the in-
take manifold.
14. Removal of distributor
(1) Disconnect the coupler of wiring harness of the dis-
tributor.

(2) Remove the distributor from the cylinder head by
removing the two attaching bolts.

NOTE:

* Since the remaining engine oil will flow out, be certain
to place a cloth or the like.
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15. Disconnect the accelerator cable from the carburetor.

16. Remove the hot air shroud from the exhaust manifold by
loosening the five attaching bolts.

17. Disconnect the exhaust pipe from the exhaust manifold by
removing the three attaching nuts.

18. Removal of cylinder head cover
(1) Remove the spark plug wires from the cylinder head.
(2) Remove the spark plugs, using the SST.
SST: 09268-877703-000

(3) Loosen the cylinder head cover attaching bolts evenly
over two or three stages in the sequence indicated in
the figure. Remove the cylinder head cover attaching
boits.

19. Removal of cylinder head

(1) Disconnect the bypass hose from the intake manifold.

(2) Disconnect the water hose from the thermo valve.

(3) Remove the engine electrical wiring harness clamp from
the intake manifold.

(4) Disconnect the water outlet hose at the cylinder head
side.

(5) Disconnect the heater inlet hose at the cylinder head
side.
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(6) Loosen the cylinder head bolts, using a hexagon
wrench.

NOTE:

¢ Loosen the cylinder head bolts evenly over two or three
stages in the sequence indicated in the figure.

(7) Remove the cyiinder head with intake and exhaust
manifold, by using the chain block.

NOTE:

* Be careful not to allow the cylinder head to hit to the
vehicle body and/or other parts.

* Place the removed cylinder head on suitable two
wooden blocks in order that the cylinder head surface
and valve may not be damaged.

(8) Remove the cylinder head gasket,

[HD-E Engine]
1. Removal of the battery
(1) Disconnect the battery ground cable from the nagtive
(=) terminal of the battery.
Then disconnect the positive cable from the positive (+)
terminal.
(2) Remove the battery from the engine compartment by
removing the battery holding clamp.
2. Drain the coolant.
3. Drain the engine oit

4. Removal of engine hood.

(1) Disconnect the window shieid washer hose.
{2} Remove the engine hood by rernoving four bolts.

5. Rernoval of the air intake chamber.
(See page EM-17.)
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6. Removal of the timing balt
{See page EM-35.)

Mark showing
normal rotating
direction

7. Removal of spark plugs.
(1) Remove the spark plug wire clamps.

(2) Remove the spark plug wires.

(3) Remove the spark piugs, using the plug wrench
(16 mm) or the flowing SST.
S8T: 09268-87703-000

WFEBG-EM164.

8. Removal of following vacuum hoses at surge tank side.
(1) Distributor diaphram @
(2) BVSV @
(3} Pressure VSV (3 (us spc only)
(4) Air conditioner idle up VSV @
(5) Power steering ACV &
{B) Brake booster ®
(7) Charcoal canister @
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9. Remioval of distributor
{1) Disconnect the distributor wire connecter,
(2) Remove the distributor from the cylinder head by
removing the two attaching bolts.
NOTE:
+ Since the remaining engine oil will flow out, be certain
to place a cloth or the like.

10. Removal of engine wire harness.
{1} Disconnect the fiowing connectors.
® Throttle possition sensor (D
@ Intake air temperature sensor @
@ Idie speed control VSV &
@ EGR VSV and hamess clamp @
® Air conditioner idle up VSV ®
® |die up VSV connector
(Pressure sensor, Pressure VSV and clamp. ®)

@ Air conditioner water temperature switch. @
Water temperature sender gauge
® Water temperature sensor

(2) Disconnect the four injector connectors.
(3) Remove the engine wire clamps and engine ground
cables.

11. Remove the radiator hose No. 1 from the radiator upper tank
by locsening the two clamps and attaching boits.
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12. Disconnect the hose No. 1 from the fuel filter.
CAUTION
» The fuel pressure inside the fuel line is setto a pressure
250 kPa (2.55 kgi/om® higher than the atmospheric
pressure. Hence, graduall loosen the connection while
preventing the fuel from spiashing with a cloth or the like.

13. Disconnect the fuel return hose from the fuel pipe No.2,
CAUTION:
= When disconnecting the fuel hose, take precautionary
measures to prevent any dirt from entering the fuel line.
= Release the inner pressure of fuel tank by removing the
fuel filler cap in advance.

14. Disconnect the water hose from the upper side of the throt-
tle body.

15, Remove the surge tank stay No. 2 from the surge tank.

16. Remove the exhaust manifold cover by removing the five
boits,

17. Remove the oil level gauge support by removing the clamp-
ing bolt.
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. 18. Disconnect the exhaust pipe from the exhaust manifold by
removing the three attaching nuts.

19. Removal of cylinder head cover
(1) Remove the bond cable from the cylinder head cover.
(2) Remove the two air intake chamber bracket attaching
bolts.
(3) Loosen the cylinder head cover attaching bolts evenly
over two or three stages in the sequence indicated in

. the figure.
Remove the cylinder head cover attaching boits.

20. Removal of cylinder head
(1) Loosen the cylinder head boits, using a hexagon
wrench.
CAUTION:
* Loosen the cylinder head bolts eveniy over two or three
stages in the sequence indicated in the figure.

'WFESO-EM 178

(2) Remove the cylinder head with intake and exhaust
manifeld, by using the chain biock.

. CAUTION:
= Becareful not to allow the cylinder head to hit 1o the
vehicle body and/or other parts.
* Place the removed cylinder head on suitable two
wooden blocks in order that the cylinder head surface
and valve may not be damaged.
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SEPARATION OF INTAKE AND EXHAUST : ) ‘

MANIFOLDS i ;

[HD-C Engine]

1. Remove the exhaust manifold by removing the six attaching
bolts and two nuts.

2. Remove the exhaust manifold gasket.

WFES-EM153

3. Removal of intake manifold
{1) Disconnect the fuel hose at the carburetor side,
(2) Disconnect the choke breaker hoses.
(3) Disconnect the water by-pass hose.
(4) Remove the intake manifold with carburetor by remov-
ing the eight attaching bolts and the four nuts.

WFEBG-EM154

4. Reroval of fuel pump
NOTE:
* When disconnecting the fuel purnp, take precautionary
measures to flow out the engine oil.

(1} Remove the fuel pump by removing the two attaching
bolts.

(2) Remove the push rod and insulator.

(3) Remove the intake manifold gasket.

5. Remove the water outlet housing by removing the attaching
bolt and nut,

6. Remove the engine hanger by removing the attaching bolt
and nut.

7. Remove the TVSV and water temperature sensor gauge.
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. [HD-E Engine)
1. Remove the exhaust manifold by removing the six holts and
two nuts.
2. Remove the exhaust manifold gasket.

3. Removal of intake manifold assembly.
(1) Remove the surge tank stay No. 1 by remaving the bolt
and nut,

(2) Remove the delivery pipe by removing the two attaching
bolts.

(3) Remove the throttle body by removing the two boits and
nut, .

(4) Remove the surge tank stay No. 3.
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(5) Remove the intake manifold assembly by removing the
eight bolts and four nuts.
(6) Remove the intake manifold gasket.

4. Removal of water outlet housing from the cyfinder head
(1) Remove the BVSY,
{2) Remove the water outlet housing by removing the at-
taching bolt and nut.

5. Remove the water temperature serisor and water tempera-
ture sender gauge.
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DISASSEMBLY OF CYLINDER HEAD

1.

Removal of camshaft timing bett putley

(1) Remove the attaching bolts of the camshaft timing belt
pulley, while preventing the camshaft timing belt pulley
from turning with SST.
SST. 09278-87201-000

(2) Remove the camshat timing belt puliey.

Remove the vaive rocker shaft sub assembly No. 1 (intake

side) and No. 2 (exhaust side) by removing the ten attach-

ing bolts.

NOTE:

» Remove the aftaching bolts by Ioosening them evenly
over two or three stages.

Remove the valve rocker shaft together with the rocker arms
from the cylinder head,

Remove the valve rocker arm, spacer and wave washer
from valve rocker shaft.

Rernoval of camshaft

(1) Remove the camshaft bearing cap No. 5 by rermoving
the two attaching boits.

(2) Remove the camshaft bearing cap No. 1 to No. 4.

(3} Remove the camshaft.
(4) Remove the oil seal from the camshait.
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8. Rernoval of intake and exhaust vaive
(1) Remove the valve spring retainer locks, using the fol-
jowing SST.
SS8T: 08202-87002-000

(2) Remove the valve spring retainers, compression
springs, valves, valve stem oil seals and valve spring
seats.

NOTE:

e Amange the removal parts in order so that their instalking
positions may be known easily.

* |f any difficulty is encountered in removing the valve
stem oil seal, pull the oil stem, using the following SST.
SST: 09201-87704-000

7. Remove the valve spring seats.
NOTE:
* Armange the removed parts in order so that their installing
positions may be known easily.

B. Wash the disassembled parts except for electrical parts,
plastic parts and grease sealed bearings.
Dry themn by blowing compressed air.
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INSPECTION, CLEANING AND REPAIRS OF
CYLINDER HEAD COMPONENTS

Cleaning of top of each piston and cylinder block

1.

(1) Turn the crankshaft until each piston is brought to the

top dead center.

Using a gasket scraper, remove all carbon deposits

from the pistion tops.

(2) Using a gasket scraper, remove any remaining gasket

material from the top of the cylinder biock.

A

CAUTION:
» Do not scratch the gasket surfaces of the piston and
cylinder block,

Blow carbon deposits and il from the boit holes.

{3) Set the piston No. 1 to the top dead center.

Removal of gasket material

Using a gasket scraper, remove any remaining gasket
material from the cylinder head and manifold surfaces.

Cleaning of combustion chamber

Using a wire brush, remove all carbon deposits from the

combustion chambers.
CAUTION:

« Be careful not to scratch the cylinder head gasket con-

tact surfaces.

Cleaning of valve guide bushings

Using a valve guide brush and solvent, clean all the valve

guide bushings.
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5.

Cieaning of cylinder head
Using a soft brush and solvent, thoroughly ciean the
cylinder head.

. Inspection of cylinder head for flatness

Using a precision straight edge and a thickness gauge,
check the gasket surfaces contacting the cylinder block
and maniolds for warpage.
Maximum Surface Warpage:
Cylinder Block Side: 0.10 mm
Intake Manifold Side: 0.10 mm
Exhaust Manifold Side: 0.10 mm

If surface warpage of the cylinder block side exceeds the
maximum limit replace the cylinder head.

. Inspection of cylinder head for cracks

Using a dye penetrant, check the combustion chamber,
intake and exhaust ports, head surface and top of the head
for cracks.

If a crack is found, replace the cylinder head.

Inspection of camshat oil clearance

NOTE: :

+  Prior to this oil clearance check, the camshaft should be
checked for bend in advance. (See page EM-76).

(1) Clean the bearing and camshaft journals with cloth.

(2) Install the camshatt to the cylinder head.
{3) Place a plastigage on each bearing.
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{4) Install the bearing caps and valve rocker shaft, Tighten
them to the specified torque. .
Tightening Torgue:

M1Cbolt 28.4 - 36.3 Nm (2.9- 3.7 kgf-m)
M8bolt 127-167Nm{(1.3-17 kgf-m)

NOTE:

* Ensure that the bolt holes and bolts are dry when tighten-
ing the bolts.,

(5) Remove the bearing caps and measure the oil
clearance.

Clearance:
Specified Value: 0.035 - 0.076 mm
Allowable Limit: 0.17 mm

If the oil clearance exceeds the allowable limit, replace
the cylinder head and camshaft as a set,

NOTE:

* After completion of the check, remove the plastigages.
Wash the camshaft and bearing caps in cleaning sol-
vert,

Inspection of camshaft thrust clearance

(1) Apply engire cif to the camshait journals.

(2) Install the camshaft to the cylinder head. Install the
bearing caps and rocker shafts and tighten them to the
specified torque.

Tightening Torque:
M10bolt 28.4 - 36.3 Nm (2.9 - 3.7 kgf-m)
M8bolt 127 - 16.7 Nm (1.3 - 1.7 kgi-m)

NOTE:

¢ Ensure thatthe bolt holes and boits are dry when tighten-
ing the bolis.

{3) With a dial gauge attached to the camshaft, measure
the thrust clearance.
Thrust Clearance:
Specified Value: 0.1 - 0.25 mm
Allowable Limit:  0.45 mm
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10. Inspection and grinding of valves

(1) Visually inspect the valve stem for seizure or damage.

NOTE:

» If seizure or damage is found, replace the valve and
valve guide bush as a set.

However, this replacement should be performed only
after the checks for the cylinder head have been
finished.

+ The valve guide bush hole must be used for refacing the
valve seat. Hence, if the valve guide bush hole exhibits
any roughness due to seizure, etc., rectify the hole with
an adjustable reamer.

(2) Visually inspect the valve head for melting or damage.
If the vaive head exhibits any melting or damage,
replace the valve.

If the roughness on the contact surface can be cor-
rected, grind the valve seat contact surface with a valve
reiacer.

(8) Grind the valves only enough to obtain a smooth contact
surface with the valve seat.
Valve Face Angle: 45.5°

NOTE:
= Make sure the valves are ground to the correct valve
face angle.

(4) Visually inspect the valve stern end for abnormal wear.

If the valve stem end exhibits abnormal wear, correct
the stem end with a valve refacer. However, this correc-
tion shouid be made within & {imit of 0.8 mm from that
of standard length. '
[Reterence]
Valve Length (STD):
Intake Valve: 112.8 mm
Exhaust Valve: 1145 mm
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{5) Inspect the valve head for its stock thickness.
Minimum Stock Thickness
Intake Valve: 0.8 mm
Exhaust Valve: 1.0 mm

If the stock thickness of the valve head is less than the
minimum stock thickness, replace it with a new one.

11. Inspection and cleaning of valve seats

(1) Using a 45-degrees valve seat cutter, reface the vaive
seats. Remove only enough metal stock to clean the
seats.

(2} Apply a thin film of red lead (or white lead) to the valve
seat.

(3} Let the valve drop by its own weight onto the valve seat
two of three times.

{4) Take out the valve,

(5) Inspect the valve face and seat for the following items.
@ Ensure that the valve seat contact surface of the
valve is continuous over the whole circumference.,
If not, replace the valve.
@ Ensure that the valve contact surface of the valve
seat is continuous over the whole circumference.
If not, reface the valve seat.

@ Measure the width of the contact surface of valve
seat.
Contact Surface of Valve Seat: 1.2- 1.6 mm

If not, reface the valve seat.

12. Refacing of valve seat
(1) Refacing procedure for intake valve seats
@ Using a 45-degrees cutter, recondition the rough-
ness on the valve-to-valve seat contact surface, only
enough to obtain a smooth surface.
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@ Usinga 30-degrees cutter, cut the vaive seat in such
way that the circumference of the surface refaced
By the 45-degrees cutter may become 20+ 0.1 mm.

®@ Using a 70-degrees cutier, cut the seat in such way
that the width, of the suriace refaced by the 45-
degrees cutter may became 1.4 mm.

@ Using the 45-degrees cutter, remove burrs
produced during the refacing by the 30-degrees
and 70-degrees cutters.

(2) Refacing procedure for exhaust valve seats
Using a 45-degrees cutter, recondition the rough-
ness on the vaive-io-valve seat contact surface, only
enough to obtain a srmooth surface.

& Usinga 20-degrees cutter, cut the valve seatin such
& way that the circumference of the surface refaced
by the 45-degrees cutter may become 25 mm.
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@ Usinga 70-degrees cutter, cutthe valve seat in such
a way that the width of the surface refaced by the
45-degrees cutter may become 1.4 mm.

@ Using the 45-degrees culter, remove burrs
produced during the refacing by the 20-degrees
and 70-degrees cutters.

13. Hand lapping of valves
(1) Perform hand lapping of the valves and valve seats,
using an abrasive compound.
(2} Clean the vaives and valve seats after the hand lapping
of the valves.

14. Inspection of valve recession
After the valve seat has been refaced, install the new valve,
Measure the distance between the cylinder attaching sur-
face of the eylinder head (attaching surface of the cylinder
head gasket) and the upper most section of the vaive.
Ensure that the distance does not exceed the following
maimum limit.
Maximum Limit
intake Valve: 2.775 mm
Exhaust Valve: 6.026 mm

If the recession exceeds the maximum limit, replace the
cylinder head.

15. Inspection of valve stem-to-guide bushing oil clearance
(1) Using a caliper gauge, measure the inner diameter of
the valve guide at six points.
Record the measured values.
Specified Value
IN: 6,600 - 6,620 mm
EX: 6,600 - 6,620 mm
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{2) Using a micrometer, measure the diameter of the valve
stem at six points.
Record the measured values.
Specified Value
IN: 6,560 - 6,580 mm
EX: 6,555-6,575 mm

16. Repairs of valve stem-to-guide bushing oil ciearance
(1} Intake valve guide bush
@ Drive out the valve guide bush from the combustion
chamber side, using the following SST.
SST:  09201-87705-000

@ Drive a new valve guide bush into position, untii the
snap ring contacts the cylinder head, using the fol-
lowing SST.

SST: 09201-87705-000

CAUTION:

= Be very careful not to give an excessive impact during
the instatation. Failure to observe this caution will result
in valve guide bush cracks.

* Care should be exercised not to detach the snap ring
due to driving the valve guide bush excessively.

@ Using an adjustabie reamer, ream the valve guide
bush to remove any burr or the like.

* This reaming should be made only enough to remove
the burr or the like.

@ Inspection of oil clearance
Ensure that the oil clearance meets the specifica-
tions.
Oil Clearance:
Specified Value:
Intake 0.020 - 0.060 mm
Allowable Limit:
Intake  0.08 mm
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(2) Exhaust valve guide bush
NOTE:

When the locating ring for the valve guide bushis located
14 mm from the upper end of the valve guide bush,
replace the cylinder head.

® Drive out the valve guide bush from the combustion
chamber side, using the following SST.
S8T: 09201-87705-000

® Drive a new valve guide bush into position, until the
snap ring contacts the cylinder head, using the fol-
lowing SST.

S8T: 09201-87705-000

CAUTION:

Be very careful not to give an excessive impact during
the installation. Faiture to observe this caution will result
in valve guide bush cracks.

Care should be exercised not to detach the snap ring
due 1o driving the valve guide bush excessively,

@ Using an adjustable reamer, ream the valve guide
bush to remove any burr or the like.

NOTE:

This reaming should be made only enough to remove
the burr or the like.

@ Inspection of oil clearance
Ensure that the oil clearance meets the specifica-
tions.
QOil Clearance:
Specified Value:
Exhaust 0.025 - 0.065 mm
Allowable Limit:
Exhaust 0.09 mm
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17. Inspection of valve springs
(1) Check the valve spring for squareness, using a stee!
square.
Maximum Squareness: 1.6 mm

If the squareness exceeds the maximum limit, replace
the valve spring.

(2) Measure the valve spring for free tength and spring
tension, using a spring tester.
Minimum Free Length: 44.3 mm
Minimum Tensior/Installation Height:
259 N (26.4 kgf)/38.0 mm

If the minimum free length and/jor minimum tension is
less than the minimum fmit, replace the valve spring.
REFERENCE:

Standard Free Length: 45.2 - 46.0 mm

18. Inspection of valve rocker arms and valve rocker shaft

(1) Visually inspect the vaive rocker arm for cracks, seizure.
or wear.

Replace the valve rocker arm, if necessary.

{2) I the valve rocker arm-to-cam contact surface is worn
excessively, grind or replace the rocker arm.

(3) Visually inspect the valve rocker shaft for cracks,
seizure or wear.

Replace the valve rocker shaft, if necessary.
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{4) Valve rocker shaft-to-valve rocker arm

* Using a dial gauge, measure the inner diameter of
the valve rocker arm in two directions, 90 degrees
apart from each other.

* Using a micrometer, measure the cuter diameter of
the valve rocker arm attaching pesition of the cam-
shaft in two directions, 90-degress apart from each
other,

* Calculate the oil clearance by substracting the rock-
er shalt diameter from the rocker arm diameter.

Qll Clearance
Specified Value: 0.012 - 0.053 mm
Allowable Limit: 0.08 mm

NOTE:

* The measurement of the rocker shaft outer diameter
must be performed at the assembling position of each
rocker shaft.

Reference

+ ldentification of valve rocker shafts
On the intake vaive rocker shaft, recesses for the spark
plug tube are provided.
Alsa, the oif grooves are provided very closely to the bokt
holes.
On the exhaust valve rocker shaft, the oil grooves are
lecated near the midpoint of the bolt holes.

+ Installing direction of valve rocker shaft
The valve rocker shaft should be installed in such a way
that the side having a wider chamber comes at the timing
belt side.

* [dentification of vaive rocker arm
The valve rocker arm comes in four kinds; two kinds
each for the intake side andg exhaust side, as shown in
the right figure,

= Specified dimensions of valve rocker shaft and valve
rocker arm
Quter Diameter of Valve Rocker Shaft:

19.468 - 19,488 mm
Bore Diameter of Valve Rocker Arm:
19.500 - 19.521 mm

19. [nspection of valve rocker arm, spacer and wave washer

{1) Measure the free width of the spacer, using vernier
calipers.
Minimum Free Width:  22.0 mm
Replace the spacer whose free length is less than the
minimum free wigth.
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(2) Visually inspect the wave washer for flattened condition
or cdamage.

Replace the wave washer, if necessary.

20. Inspection of camshait

(1) Checking camshatt for runout
Support the camshatt at its both ends with V-shaped
blocks. Set a dial gauge to the mid-point of the center
journal section of the camshaft. Turn the camshatt one
turn, making sure that the camshaft will not move in the
axial direction. Take a reading on the dial gauge during
the turning. Calculate the maximum runout, i.e. the dif-
ference between the maximum and minimum readings.
Maximum Runout:  0.03 mm

If the runout exceeds the maximum limit, replace the
carmnshait.

(2) Checking of cam lobe height
Measure the camn lobe height, using a micrometer.
Specified Cam Lobe Height:
Intake: 33.08 - 33.28 mm
Exhaust: 33.00 - 33.20 mm
Minimum Lirmit:
Intake: 32.9 mm
Exhaust: 32.85 mm

(3) Inspection of oil seal contact surface
Inspect the oil seal contact surface for abnormal wear,

Reptace the camshaft if the contact surface exhibits any
abnormal wear,

(4) Inspection of groove for driving distributor
Visually inspect to see if any damage is present at the
groove for driving the distributor.

Replace the camshaft if the gracve exhibits any
damage.
NOTE:

+ if any damage is present, check the distributor side, too.
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21, inspection of manifoid and surge tank
(1) Check the cylinder head attaching surface of the ex-

haust manifold for warpage, using & straight edge and
a thickness gauge.

Maximum Warpage: 0.1 mm

(2) Check the contact surface of the intake manifold with
the cylinder head.

Maximum Warpage: 0.1 mm

22. Check the valve spring seats, valve spring retainers and
valve retainer locks for damage and cracks.
If any damage is present, replace such faulty parts.
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ASSEMBLY OF CYLINDER HEAD .

NOTE:

(1) Thoroughly clean all parts to be assembled.

(2) Before installing the parts, apply new engine oii to all
sliding and rotating surfaces.

(3) Replace all gaskets and oll seais with new cnes.

(B

1. Assembly of cylinder head {When new cylinder head is

instalied:)

When new cyiinder head is installed, spark plug tubes and

a heater outlet tube have been furnished separately. As-

semble these parts, following the procedure given below.

(1) Wash the cylinder head in cleaning sclvent and dry it
with compressed air.

{2) Apply athin film of the Three Bond 13778 to the cylinder
head attaching surfaces for the spark piug tubes.

{3) With a wooden piece or the fike placed on the upper
end of the spark plug tube, drive the spark plug tube to
the cylinder head in such an extent that the distance
between the spark plug tightening surface and the
upper end of the spark piug tube becomes 139 mm.

NOTE:

= Be very careful not to drive the spark plug tube too
deeply,

« Bevery careful notto damage the upper end of the spark
plug tube.

* When driving the spark plug tube into position, make
sure that the tube will not tilt in relation to the cylinder
head tube hole.

(4) Put mark at a point 45.0 £ 1.0 mm from the forward end
of the heater outlet tube,

(5) Apply a thin film of the Three Bond 13778 to the atiach-
ing section for the heater outlet tube on the cylinder
head.
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(6) With a wooden piece interposed, drive the heater outlet

tube to the point marked in Step (4).

(7) After completion of the operation, remove any oozed

bond, wooden chips and so forth.

2. Install the vaive spring seats tc the cyiinder head.

3.

Installation of valve stem oil seal
(1) Apply engine oil to the bore of the valve stem oil seal.
(2) Drive the valve stem oil seal into the valve stem guide

bush by hand.

NOTE:

When driving the oil seal, make sure that the oil seal is
not tilted.

Do not reuse any oil seal which was tilted or driven
diagonally,

Hold the frame of the oil seal. Do not tauch the rubber
lip section of the oil seal.

(3) Turn the oil seai slightly by hand to see if it can be

tumed,

NOTE:

Never rotate the oil seal more than one turn, because
excessive turning may cause scratches on the oil seal.
If the oil seal can not be tumed by hand, it means that
the oil seal has been tilted, driven diagonally or press-
fitted improperly.

Do not reuse any oil seal which was tilted or driven
diagonaily.
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4,

Apply oil to the valve stem. Instali the valve to the cylinder

head.

NOTE:

* Care must be exercised as to the installing position.
Do not pull out the valve once it has been inserted.

* [If the inserted valve should be puiled out, replace the
valve stem oil seal.

Assembly of valve springs, valve spring retainers and valve

spring retainer locks

(1) Assemble the valve spring in such a way that the
painted side (the side having a larger pitch) comes at
the valve spring retainer.

(2) Install the valve spring retainer 1o the valve spring. In-
stall the valve spring retainer locks while compressing
the valve spring retainer, using the following SST.
SST: 09202-87002-000

(3) After instaliing the valve spring retainer lock, lightty tap
the valve spring retainer with a hammer or the like so
as to ensure that the valve spring retainer locks are
installed securely.

6. Installation of camshaft and rocker shafts

(1) Wash and dry the holes for the carnshait cap attaching
bolts.
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(2) Liberaily apply engine oil to the journal sections and
thrust bearing sections.

(3) Assembile the camshaft on the cylinder head in such a
way that the locating pin for the camshaft timing bett
pulley comes exactly at the top position.

Apply engine oil to the camshaft journa! section.

(4) Apply the Three Bond 1104 to the camshaf cap No. 1
attaching section of the cylinder head at those points
shown in the right figure.

NOTE:

» Be careful not to allow any oil to flow into the bearing
cap attaching holes,

(5) Install the camshaft bearing caps in the sequence of
embossed figures on the caps.

NOTE:

* Before the camshaft bearing caps are installed, wipe off
any bond oozed from the camshaft cap No. 1.

(6) Assemble the valve rocker arms and wave washers onio
the valve rocker shaft, while applying engine oi! liverally
as shown in the right figure.

NOTE:

* The intake valve rocker shaft can be identified by the
reécessed sections.,
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(7) Install the valve rocker shaft on the camshaft caps.

NOTE:

» For easler installation, it is advisable to insert the racker
arm first to the camshaft cap side.

(8) Clean the attaching bolts and dry them with com-
pressed air. install them to the cylinder head through
the rocker shafts and camshaft caps. Tighten the bolts
evenly over two or three stages to the specified torque.
Tightening Torque:

M10 boit 28.4 - 36.3 N-m (2.9 - 3.7 kgf-m)/ Dry
M8 bolt [12.7 - 16.7 N-m (1.3 - 1.7 kgf-m)/ Dry]

CAUTION:

* Never exceed the specified fightening torque.

* The bolts and bolt holes should be dry when tightening
the bolts.

+ When using compressed air, protect your eyes with
safety goggles.

7. Install the spacers into between the intake valve rocker
arrms on the rocker shaft,

8. Clean the threaded portion of the water temperature sensor.
Wind seal tape around the threaded portion and install the
sensor to the cylinder head.

Tightening Torque: 24.5 - 34.3 N-m (25 - 3.5 kgf-m)

NOTE:

+ When using a new water temperature sensor, seal tape
is unnecessary since seal material is coated on the
water temperature sensor.

e Ensure that the water temperature sensor is installed
horizondally.

9. Clean the threaded portion of the water temperature sender
gauge. Wind sealtape around the threaded portion.
Tighten the gauge to the sylinder head, using the long box
wrench.

Tightening Torque: 1.8 - 19.6 N-m (1.2 - 2.0 kgt-m)

NOTE:
* When using a new sender gauge, seal-tape is unneces-
sary since seal material is coated on the sender gauge.
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10.

1.

13.

14.

Install the water outlet to the cylinder head with a new
gasket interposed.

Connect the by-pass hoses and by-pass pipe to the water
outlet.

. Clean the threaded portion of the TVSY. Wind seal tape

around the threaded potion and install the TVSV to the
cylinder head.
Tightening Torque: 24,5 - 34.3 N-m (2.5 - 3.5 kgf-m)

NOTE:
* When using a new TVSV, sealtape is unnecessary
since seal material is coated on the TVSV.

Clean the threaded portion of the A/C water temperature
switch. Wind seal tape around the threaded portion and
install the A/C water temperature switch to the water outiet
(Air conditioner-equipped mode! only}

Tightening Torque: 24.5 - 34.3 N-m (2.5 - 3.5 kgf-m)

Apply engine oil to the bore of the type T oil seal for the

camshait.

Drive the oil seal into position, using the following SST.
SST: 09636-20010-000

NOTE:
s Be very careful not to slant the oil seal during the install-
ing.

Install the camshait timing belt pulley in such a way that it
is aligned with the locating pin of the camshaft and the “F
mark can be seen from the timing belt side.
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15. Attach the attaching bolts of the camshait timing belt puiley.
Tighten the attaching boit while preventing the camshaft
timing belt pulley from turning, using the flowing SST.

S88T: 09278-87201-000
Tightening Torque: 14.7 - 21.5 N-m (1.5 - 2.2 kgf-m)

NOTE:

* Do net turn the camshatt independently.

¢ The bolts and bolt holes should be dry during the tighten-
ing.

INSTALLATION OF EXHAUST MANIFOLD SIDE
PARTS

1. Install the exhaust manifold gasket on the cylinder head.
NOTE;
* The exhaust manifold gasket should be installed in such
a direction that the side where the grommet turned-out
section is bulged may come at the exhaust manifold.

2. Install the exhaust manifold to the cylinder head. Tighten
the attaching bolts and nuts evenly over two or three stages.
Tightening Torque: 29.4 - 44.1 N-m (3.0 - 4.5 kgt-m)

INSTALLATION OF INTAKE MANIFOLD SIDE
PARTS

[HD-C Engine]
1. Installation of fuel pump
(1) Attach a new intake manifold gasket.
(2) Apply engine oil to the fuel pump rod.
Insert it into the cylinder head.

(3) Install the fuel pump to the cyiinder head with & new fuel
purnp insulator interposed.
Tightening Torque: 147 -216 Nm (15-22 kgf-m)

NOTE:

« Be careful o install the insulator in the correct assembly
direction. Failure to observe this caution will fail to as-
semble the insulator because it will interfere with other
parts.
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3.
4.
5.

Connect the fuel hose to the fuel pump.

Aftach the hose bands.

NOTE:

+ The knobbed section of the hose clip for the fuel hose
between the fuel pump and the carburetor should be
faced down ward.

Installation of intake manifold
(1) Attach the intake manifold to the cylinder head.

(2} Install the water by-pass pipe to the stud bolt of the
cylinder head, as shown in the figure.
Connect the by-pass hose to the intake manifold. Attach
the hose bands.

(3) Install the oil pressure switch wire clamp to the stud bolt,
as shown in the figure.

(4) Tighten the intake manifold attaching boits and nuts
evenly to the specified torque over two or three stages
in the sequence as indicated in the figure.

Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m)

Connect the water hose to the thermo valve. Attach the hose
bands.

Conrect the brake booster hose to the intake manifold in
such a way that the arrow mark of the booster hose faces
the intake manifold side,

Install the water hose ctamp to the intake manifold.
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7. Install the carburetor heat insulator to the intake manifold.
NOTE:
Be careful not to damage the gasket. Replace the heat
insulator with a new part if the gasket exhibits damage.

8. Install the carburetor to the intake manifold.
Tightering Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m}

9. Connect the connectors of the solenoid valve and outer vent
valve,

10. Connection of vacuum hoses
Connect the vacuum hose, as shown in the figure.
= Outer vent hose to outer vent
» Choke breaker to TVSY
+ Carburetor 1o BVSY
« Throttle positioner to carburetor
» Vacuum hose to gas filter
* Vacuum hose to distributor

11. Connector the hot water circulating hose 1o the carburetor.
Attach the hose bands.

12. Connect the fuel hose to the carburetor,
Attach the hose bands.

13. Temporarily install the cylinder head cover to the cylinder
head.
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. [HD-E engine]

1. Clean the intake manifold,
; vt

;

WFESC-EM240

2. Install the EGR VSV to the surge tank. (US spc only)
NOTE:
* Apply thin fim of the Three Bond 1104 1o the threaded
portion of the bolt.

WRESG-EM241

3. Install the vacuum hose sub assembly onto the surge tank.
NOTE:

* Apply the thin film of the Three Bond 1104 to the T
threaded partion of the bolt.

4. Install the ISC VSV to the surge tank. (US spc only) QO
NOTE:
»  Appily thin film of the Three Bond 1104 1o the threaded
portion of the boit.

5. Clean he threaded portion of the gas filter.
Wind seal tape around the threaded portion and install it to

. the surge tank.
Tightening Torque: 11.8-19.6 Nm (12-2.0 kgf-m})

NOTE:

» This operation is required only when the gas filter has
been removed.

¢+ Use a hexagonal long box wrench for tightening.

6. Install the intake air ternperature sensor to the surge tank
with & new washer interposed.

Tightening Torque: 29.4 - 39.2 N-m (3.0 - 4.0 kgf-m)

NOTE:

+ This operation is required only when the intake air
temperature sensor has been removed.
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7. Instali the throttie body to the surge tank with a new gasket
interposed.

Tightening Torque: 14.7 - 21.5N.-m (15 - 2.2 kgf-m}

8. Instali the injector vibration insulator 1o the intake manitold
section.
CAUTION:
*  Prior to installation, check the insulator for damage and
cracks. Replace any faulty insulator with a new part.

9. Remove the “0O" ring of the injector. Remove the grommet
and check it for damage or cracks.,
NOTE:

» [f the grommet exhibits any fault, replace it with a new
one.

10. install the grommet and new "0" ring to the injectors.

11. Insert the injector to the vibration insulator hole of the intake
manifold.

12. Install the delivery pipe insulator to the stud bolt of the
intake manifold.
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13. Apply silicon cii to the “C” ring of the injector,
Then, install the delivery pipe.

CAUTION:

* Be very careful not to damage the “Q” ring of the injector
during the delivery pipe installation.

+ Do notinstall the delivery pipe diagonally to the injector,

14. Tighten the attaching nuts of the delivery pipe.
Tightening Torque: 14.7 - 21.6 Nm (1.5 -2.2 kgf-m)

NOTE:

* After tightening the delivery pipe, make sure that the
injector can be turned by hand. if the injector can not be
tumed, it indicates probably a damaged injection 0" ring.
Hence, replace the injector “O" ring with a new part.

15. Instali the surge tank stay No. 1 to the throttie body and
inlake manifold, using bolt and nut.
Tightening Torque:
Bolt: 14.7 - 21.5 N-m (1.5 - 2.2 kgf-m)
Nut: 14.7 - 21.5 Nm {1.5 - 2.2 kgf-m)

6. Install the engine hanger No. 2 and surge tank stay No. 3
to the stud bolt at the cylinder head. Install the surge tank
stay No. 3 to the surge tank side.

Tightening Torgue:
Baolt:  18.6 - 30.3 Nem (1.9 - 3.1 kgf-m}
Nut.  18.6 - 30.3 N-m (1.9 - 3.1 kgf-m)
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INSTALLATION OF CYLINDER HEAD WITH
MANIFOLDS

1. Clean the cylinder block head bolt holes

2. Clean the cylinder block upper gasket surface. install the
cylinder head gasket, while aligning it with the pin ring for
locating use.

3. Turn the crankshaft so that the crankshaft key groove may
come at the top position.

4. Install the cylinder head onto the ¢ylinder block, using chain
block.
CAUTION:
+ Be careful not to allow the cylinder head to hit 1o the
vehicle body and/or other parts.

5. Coat each cylinder head bolt with a thin film of engine oil.
Using these boits, install the cylinder head to the cylinder
block. Tighten the boits evenly over two or three stages,
follawing the sequence shown in the right figure.

Tightening Torque: 58.8 - 66.7 N-m (6.0 - 6.8 kgf-m)

NOTE:

¢ Make sure that all the bolts are torqued uniformly to a
constant level, not only they are torqued within the
specified range.
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6. Connect the exhaust pipe to the exhaust manifold with. 2
new gasket interposed.
Then, tighten the attaching nuts,
Tightening Torque: 34.3 - 49.0 N-m (3.5 - 5.0 kgf-m)

7. Install the oil level gauge support.
Tighten the ctamping bolt,

B. Install the exhaust manifold cover.
Tighten the five attaching bolts.

9. Fit the surge tank stay No. 2 to the surge tank.Tighten the
attaching bolt and nut.

Tightening Torque: 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m)

10. Connect the cooling water hoses to the air valve on the
throtile body.

11. Connection of fuel return hose to fuel pipe No. 2,
(1) Insert the fuel return hose onto the fuel pipe No. 2 until
second spool of fuel pips.

{2) Securely clamp the fuel hose at 2 - 5 mm from fuel return
hose end.
NOTE:

install the fuel return hose in parallel with chassis frame.
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12. Ingtall the fuel hose No. 1 to the fuel filter with & new gasket
interposed.

Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgt-m)

INSTALLATION OF TIMING BELT

(See page EM-31.}

1. Install the cylinder head cover temporarily.

2. Install the timing beit tensioner and tensioner spring. Tem-
porarily tighten them, while they are being pushed toward
the alternator side.

3. Align the mating marks of the crankshaft timing belt pulley
and camshaft timing bet pulley with the corresponding
mating marks.

4. Install the timing belt,

5. Loosen the tensioner attaching bolt so that tension may be
given to the beit,

Then, temporarity tighten the attaching bolt again.

6. Turn the crankshaft two turng in the normal direction.

7. Loosen the tensioner attaching bol.

8.Turn the crankshaft until the “F" mark of the camshaft is
aligned with the indicator on the cylinder head cover.

9. Tighten the tensioner attaching bolt to the specified torque.

10. Remove the cylinder head cover.

ADJUSTMENT AND INSTALLATION OF OTHER PART
1. Adjustment of Vaive Clearances
NOTE:
*  When tightening the adjusting nuts, apply engine ofl to
the lock nuts, adjusting bolts and rocker arms.

(1) Align the stamped mark of the crankshaft timing belt
puilley with the indicator mark of the oil pump.

(2) Check to see if the valve rocker arms of the No. 1
cylinder are in a free state or they are pushed up by the
cam.

Adjust the valve clearances in accordance with the
table below.

The mark represents a vaive which can be adjusted at
that time.
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Cylinder No.

Rocker arm condition
(1) When valve rocker arms of No. 1 cylinder is free;
0" marks are available to adjust. IN (@) O x x
{2) Turn the crankshaft 360 degrees.

(3) When valve rocker arms of No. 4 cylinder is free;
™ marks are available to acjust. = o x O x

Valve Clearances (Cold):
Intake: 0.18 mm
Exhaust: 0.25 mm

NOTE:
+ The valve clearance should be readjusted after the engine
has been warmed up thoroughiy.

2. Installation of cylinder head cover

(1) Clean the cylinder head gasket surface of the cylinder
head.

{2) Check the cylinder head gasket for damage. Replace
the cylinder head gasket, as required. Assembie the
cylinder head gasket with the identification mark facing
toward the intake side.

Identificaiton mark

{3) Check the rubber grommets of the spark plug tubes for
damage.
Replace the rubber grommets, as required.

+ Repfacement of rubber grommets
For removal operation, use a slotted pin puller.
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= When instaliing the grommet, drive it into position,
using the following SST.
SST: 09388-87702-000

NOTE:

¢ Make sure that the grommets is not tited when it is
driven into position.

« Be sure to use a suitable wooden piece 50 as to prevent
the cylinder head cover from damage.

+ Be careful not to damage the lip section of the grommet.

{4) Apply the Three Bond 1104 10 the cylinder head at
points indicated in the figure.

(5) Install the cylinder head cover to the cylinder head.

NOTE:

+ Be carefui not to scratch the rubber grommet for the
spark plug tube during the instailation.

+ Care must be exercised to ensure that the rubber grom-
met will not ride over the spark plug tube.
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(6) Tighten the cylinder head cover balts evenly over two
or three stages to the specified torque, following the
! ® @ @
sequence shown at the figure,
Tightening Torque: 2.9-4.9 N-m (0.3 - 05 kgf-m)
(7) Install the oxygen sensor harness to the clamp. BAL %QFSH

(8} Connect the blow-by gas hoses to the cyiinder heag
and throttle bodly.

3. Instali the timing belt cover.
Tightening Torque: 2.0 - 3.9 N.m (0.2 - 0.4 kgf-m)

NOTE:
+ Attaching bolts (0 and @ shouid be installed first of all.
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Installation of crankshaft pulley

{1) Prevent the crankshaft from trning by placing the gear
shift lever in the 5th gear position, and pull the parking
break lever.

(2) Install the crankshaft pulley on the crankshaft timing belt
pulley with four bolts.
Tightening Torque: 19.6 - 29.4 N-m (2.0 - 3.0 kgf-m)

Installation of fiuid coupling with fan and fan shroud

(1) Install the water pump pulley to the water pump with
temporarily attaching.

(2) Insert the radiator fan shroud together with the fluig
coupling with fan between radiator and the engine.

NOTE:

* Be sure that the water pump pulley is not ride to the
spigot section of the water pump pulley seat.

{3) Install the fluid coupling with fan to the water pump by
means of four bolts through water pump pulley.
Tightening Torque: 9.8- 17.7 N-m (1.0 - 1.8 kgf-m)

(4} Insert the lock section of fan shroud to the radiator.
Then, tighten the two attaching bolts of the radiator
upper side.

(5) Connect the water hose to the radiator upper tank.
Securely clamp the water hose clamp.

Install the V ribbed belt and perform the adjustment in such
a way that the deflection at the midpoint between the water
pump pulley and the alternator may become the specified
value when a force of 98N {10 kaf) is a applied to the
midpoint.
Used Belt: 5.0 - 6.0 mm
With a force of 98N (10 kgf} applied fo point
indicated in figure

Install the reserve tank to the radiator assembly bracket.
Insert the over flow hose to the radiator.
Install the spark plug, using the following SST.

88T: 09268-87703-000
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9. Instali the radiator hose No. 1 1o the radiator upper tank.
Tighten the two clamps and two attaching bolits.
NOTE:
* Ensure that the clamp are installed as illustrated in right
figure.

10. Connect the vacuum hose for the brake booster o the
intake manifold.

11. installation of engine wire hamess
(1) Install the engine wire ¢clarmnps and engine ground cable.
(2) Connect the injector connector.

(3} Connect the flowing connectors.

Throttle possition sensor @

Intake air temperature sensor ®

Idle speed controi VSV @

EGR V8V and harness clarmp @

Air conditicner idle up V3Y &

idle up VSV connector

{Pressure sensor, Pressure VSV and clamp. ®)

RISIOlBITlS)

Air conditioner water temperature switch, @
Water temperature sender gauge
Water temperature sensor @

@e0
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12. Installation of the distributor
(1) Replace the “O” ring of the distributor body with a new
one.
NOTE:
¢ Care must be exercised to avoid scratching the new “O”
ring.

(2) Alignthe cutout section of the distributor proper with the
cutout groove of the coupling Assembie the distributor
on the cylinder head, fining up the protrusion of the
distributor with the camshaft groove.

During this instaillation, the aligned cutout sections must
come at the top side of the engine.

(3) With the center of each eiongated hole on the flange
section of the distributor proper aligned with the cor-
responding threaded hole of the cylinder head, tighten
the distributor attaching bolts.

Tightening Torque: 14.7 - 21.6 Nom (1.5 - 2.2 kgf-m)

(4) Connect the distributor connector.

13. Connect the spark plug wire.
CAUTION:
= Hold the rubber boot section of the spark plug wire.
Securely connect it o the spark plugs, the distributor cap
and the ignition coil.
» Be careful not to damage the spark plug wire with the
spark plug tube.

14. Connect the spark piug wire 1o the cord clamp.

EM-97

WFESC-EMT8)

WFESG-EM272

WFESQ-EMTI

‘WFEQG-EMZ73



ENGINE MECHANICALS

15. Installation of the power steering pump and drive belt
(P/S equipped vehicle only) (See page SR-54.)
(1) Install the power steering pump assembly into the posi-
tion.
{2) Install the power steering drive belt.

(3) Set the drive belt tension to the specified value by
tightening the adjusting bolt.
Specified Deflection; 9- 11 mm
[When a force of 98N {10 kgf) is applied:)

(4) Tighten the bolts to the specified valve.
Tightening Torque:
®..34.3-44.1Nm(3.5-4.5 kgi-m)
®..147 - 21.6 Nm (15-2.2 kgf-m)
©..49.0 - 68.6 N-m (5.0 - 7.0 kgf-m)

16. Cennect the air breather hose to the radiator upper tank.

[HD-C engine]

17. Connect the accelerator cable to the carburetor. Adjust the
accelerator cable so that the free play in its axial direction
may be 3-8 mm.

EM-28
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18. Connect the vacuum hoses ag follows,
¢ Between the air cleaner and the TVSV
* Between the carburetor and the ITC valve
+ Betwsen the outer vent valve and the BVavV

19. Install the air ¢cleaner case onto the carburetor.
NOTE:
* Inthis time, if the gasketis damaged, replace the gasket.

20. Connect the water outlet hose to the radiator upper tank.

21. Install the cool air intake.
22. Install the hot air intake hose.
23. Install the PCV hoses,

[HD-E Engine]
17. Installation of rubber hoses around the surge tank
{1) Distributer diaphragm @
(2) BvSv @
(3) Pressure VSV &
(4) Air-conditioner idie up VSV @
(5) Power steering ACV ®
(6} Brake booster @
{7) Charcoal canister

EM-99
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18. Installation of the air cleaner sub assembly
(1} Install the air cleaner sub assembly into position.
Tighten the three attaching bolts.
(2) Tighten the attaching bolts 1o the left fender panel and
radiator center support.

(3) Tighten the tapping screw at the fan shroud.
{4) Install the ciutch cable ciamp to the air cleaner.

19. Install the radiator reserve tank into position.
Clamp the water hose securely.

20. Installation of air intake chamber
(1) Install the air intake chamber by attaching the three
screws and two champs.
NOTE:
+ Align the matching marks provided on the air intake
chamber and air intake hose.

(2) Install the air intake hoses for air conditioner and power
steering idle up.

21. Connect the accelerator cable 1o the throttle body.
22. Adjust the accelerator cable so that the acceierator pedal
free play may become 3 - 8 mm.
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23. Installation of the battery
{1) Install the battery into position.
{2) Install the battery holding clamp.
{3) Connect the positive cable to the positive (+) terminal.
Then connect the battery ground cable to the negative
{-} terminal of the battery.
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FILLING OF ENGINE OIL AND
COOLING WATER

1. Filling engine oil

(1) Clean the oil drain plug. Instalf it with a new gasket
interposed.
NOTE:

* Remove any remaining gasket material from the oil pan,
using a gasket scraper.
Tightening Torque: 19.6 - 29.4 N.m (2.0 - 3.0 kgf-m)

{2} Fili the engine with engine oil.
The cil shouid be APt grade SG or SF multigrade vis-
cosity, fuel-efficient oil.
Oil Capacity
When only engine oil is changed: 3.3 dm®
When engine oil is changed and oil fiiter is
replaced: 3.5 dm?
After engine has been overhauled or when engine

oil has been drained completely from engine:
3.8 dm’

(3} Check the engine oil level.
{See page LU-9.)

. Filling coaling water
{1} Install the cooling water drain plug with new gasket.

(2) Fill the radiator and reserve tank with antifreeze solution
in accordance with the instructions of the manufacturer
of the antifreeze solution.

CAUTION:

* Use a Goad brand of ethylene-giycol base antifreeze
solution.

Coolant Capacity (Vehicle with Front Heater):
5.5 dm®

[excluding 1.C dm® for reserve tank]
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@ cyvunberBLOCK
COMPONENTS

X : Non-reused pars
A : Asbestos parts

@ Timing beit cover No. 1 @3 Crankshaft puliey
@ Timing belt cover No. 2 @Crankshaft bearing
@ Water pump Ay (B Piston with pin
@Water pump gasket {BPiston ring
®Dust seal {@Connecting rod
®Oil pump Ay @@ Connecting rod bearing
@ Oil seal @®0il pan
®Cylinder head gasket @DOil pump strainer
@ Cylinder block @Rear end plate
{9 Crankshaft ®0il seal retainer
@D Crankshaft timing belt pulley fiange @0Qil seal
. (@Crankshatt timing belt pulley @ Crankshaft thrust bearing

WFESC-EM295
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INSTRUCTIONS PRIOR TO OPERATION .

Install the fender covers to the fenders so that no scratch may
be made to the fenders.

ENGINE REMOVAL
1. Removal of battery
(1) Disconnect the battery ground cable from the negative
{-) terminal of the battery. Then disconnect the wires
from the positive (+) terminal of the battery.

(2) Remove the battery hold-down clamp and battery clamp
boits.

(8) Remove the battery from the engine compartment.

2. Removal of engine hood
(1) Disconnect the windshield washer hase form the three-
way joint, Remove the hose fromthe clamp of the engine
hood.
(2) Remove the hood, being careful not to scratch the body
and hood.

3. Drain the coolant.
{See page CO-3)

4. Drain the engine oil.
(See page LU-4)
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Removal of air cleaner assembly with hose

[HD-C Engine]

(1) Remove the air cleaner hose from the air cleaner case
by remaving the twe bolts.

(2) Disconnect the vacuum motor hose and hot air intake
hoge.
(Except tor GCC and tropical specifications)

(3) Disconnect the following hoses at the air cleaner side.
« [TC vacuum hoses
+ PCV hoses
+ Vacuum hoses to BVSY

(4) Remove the air cleaner assembly by removing the at-
taching bolts of the air cleaner bracket and wing nut.

[HD-E Engine]

(1) Remove the air intake chamber by removing the two
tlamps and three bolts.

{2) Remove the two vacuum hoses for air conditioner idle-up
and for power steering.

(3} Disconnect the clamp for the clutch cable at the air
cleaner.

{4) Remove the bolts provided at the left fender panel and
radiator center support.

(5) Remave the three air cleaner attaching bolts. Then,
remove the air cleaner assembly.
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6. Rernoval of radiator reserve tank
(1) Disconnect the radiator reserve tank hose from the
radiator.
(2) Pull up the radiator reserve tank together with the hose.

7. Removal of power steering purnp and drive belt
(power steering equipped vehicie)
(1) Loosen the adjusting boit and two tightening bolts.
Then push down the pUMP.
(2) Remove the power steering drive belt.

{3) Remove the power steering pump assembly from the
engine by removing the three bolts, Then, temporarily
put the pump assembly onto the battery mounting loca-
tion.

8. Removal of radiator
(1) Disconnectthe air breather hose from the radiator upper
tank.

(2) Remove the radiator inlet hose by disconnecting the
radiator and water outlet side clamps.

(3) Disconnectthe radiator outlet hose at the center connec-
tion.

CAUTION:

* When disconnecting the radiator outlet hose, take
measures to prevent the coolant from entering the alter-
nator.

Radiator am 1 .
outlet hose
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. (4) Disconnect the oil cooler hose from the radiator.

(5} Remove the two aitaching bolts of the fan shroud. Then,
disconnect the lock section of the fan shroud from the
radiator.

(6) Disconnect the fluid coupling with fan by removing the
four attaching bolts. Then, remove the fluid coupling with
fan together with the fan shroud.

(7) Remove the radiator grille.

(8) Remove the radiator by removing the four attaching

. bolts.

9. Removal of air conditioner compressor
(1) Remove the compressor cover by removing the attach-
ing boits.
(2) Remove the compressor assembly by removing the at-
taching bolts. Then, temporarily piace the compressor
assembly onto the engine compartment lett side.

Y
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10. Disconnection of exhausi pipe
(1) Remove the exhaust manifold cover.
(2) Disconnect the exhaust pipe from the exhaust manifold
by removing the three attaching nuts.
(3) Disconnectthe exhaust pipe bracket from the side of the
transmission.

11. Removal of vacuum hoses at surge tank side
(1} Distributor diaphragm @
(2) BVSV®
(3) Pressure VSV @ (U.S. specifications only)
{4) Air conditioner idle-up VSV @
{5) Power steering ACV ®
(5) Brake booster ®
(7) Charcoal canister (D

12. Removal of distributor
(1) Disconnect the distributor wire connector.
(2) Remove the distributor from the cylinder head by remov-
ing the two attaching bolts.
NOTE:
+ Since the remaining engine oil will flow out, be certain to
place a cioth or the like.

13. Removal of engine wire harness.

(1) Disconnect the following connectors.

@® Throttle position sensor D

intake air temperature sensor &
idle speed control VSV @ (U.S. specifications only)
EGR V3V and harness clarmp @{U.S. specifications
only)
Ajr conditioner idle-up VSV &
Pressure sensor, pressure VSV and clamp ®

20 ©ee

@ Air conditioner water temperature switch
Water temperature sender gauge

® Water temperature sensor ®

@® Oxygen sensor @
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{2) Disconnect the four injector cannectors.
{3) Remove the engine wire clamps and engine ground
cables.

(4) Removal of engine wire from ECU
(D Remove the ECU cover at the cow! side panel of the
passenger seat.
@ Disconnect the engine wire connector from the en-
gine control computer assembly (ECU).
@ Pull out the engire wire toward the engine compart-
rent.
(5) Rernove the engine wire from the engine compartment.

14. Disconnection of fuel line

[HD-C Engine]

Disconnect the fuel inlet hose and return hose from fuel

pump.

NOTE:

* Make sure to plug the disconnected hose so that no fuel
may flow out.

[HD-E Engine]

Disconnect the fuel hose at the upper part of fuel fitter.

CAUTION:

» The pressure in the fuel line is kept 250 kPa (2.55 kgl/cm?)
higher than the atmospheric pressure.

* Hence, when the fuel line is loosened, be sure to prevent
the fuel from splashing using an adequate cloth or the
like.

+ Furthermore, place a suitable container under the fuel
filter because the fuel flows out.

15. Disconnect the fuel retum hose from the pressure regulator.
CAUTION:
» When disconnecting the fuel hose, take precautionary

measures to prevent any dirt from entering into the fuel
line.
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16. Discannect the two water hoses from the air valve.,

17. Remove the surge tank stay No. 2 from the surge tank.

Surge tank
stay No. 2

18. Disconnect the inlet and outlet hoses from the heater pipes.
CAUTION:
* Care must be exercised not to damage the heater pipe
end.

18. Disconnect the foliowing wires and cords.

[HD-C Engine]

(1} Clamp of battery negative & terminal to engine bracket
at battery carrier side.

(2) Clamp of battery positive @ terminal to starter at battery
carrier sige.

{3) Connector of cable leading to batiery at battery carrier
side.

[HD-E Engine]

(1} Clamp of battery negative © terminal to engine bracket
at battery carrier side.

(2) Clamp of battery positive @ terminal to starter at battery
carrier side.

(3) Clamp of battery cable @ leading to cow! at battery \f.ﬁ
carrier side. “,,,,ii)_( T s

(4) Three connectors of céble leading to relay box at battery \\\\“J’ =
carrier side. >
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20. Disconnect the connectors from the transmission and trans-
fer by jacking up the vehicle. Disconnect the air breather
hose from the transmission.

21. Removal of starter
(1) Disconnect the connector with lock and remove the
harness clamping bolt.
(2) Remove the starter by removing the two attaching bolts.

22. Remove the attaching bolts which install the engine o the
transmission.

23. Remove the attaching bolts of the engine mountings while
suspending the engine, using a chain biock,

24. Take out the engine from the engine compartment, using a
chain block.
CAUTION:
* Be careful not to allow the engine to hit the vehicle body
or other parts.
* Make sure that all hoses and wires have been discon-
nected from the body.
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25. Removal of engine harness from engine
(1) Disconnect the alternator connector.

{2) Remove the engine wire clamp.
{3) Remove the engine wire from engine.

26. Remove the crankshaft pulley by removing the four attaching
bolts.

NOTE:

* Prevent the crankshaft from turning, using the foliowing
SST.
S8T: 08210-87701-000

27. Removal of timing belt {See page EM—24.)
(1) Remove the eight timing belt cover attaching bolts.
{2) Remove the timing belt covers No. 1 and No. 2.

(3) Loosen the attaching bolt of the timing belt tensioner.
Movethetensionertothe left as for as itwill go andtighten
the bolt temporarily.

(4) Remove the timing belt.

EM-112

T




ENGINE MECHANICALS

28. Remove the ol levet gauge guide attaching bolt,
29. Remove the oil level gauge guide from the cylinder block.

30. Removal of cylinder head cover
(1) Remove the ground cable from the cylinder head cover.
(2} Remove the spark piugs, using the SST.
SST: 09268-87703-000

(3) Logsen the cylinder head cover attaching bolits evenly
over two or three stages in the sequence indicated in the
figure.

Remove the cylinder head cover attaching bolts.

31. Removal of cylinder head

(1) Loosenthecylinder head bolts, using a hexagon wrench.
CAUTION:

+ Loosen the cylinder head bolts evenly over two or three
stages in the sequence indicated in the figure.

(2) Remove the cylinder head with the intake and exhaust
manifolds.

NOTE:

= If it is difficult to remave the cylinder head, pry up the
cylinder head, using an iron bar.

CAUTION:
+ Place the removed cylinder head on suitable two wooden

blocks in order that the cylinder head surface and valve
may not be damaged.

DISASSEMBLY OF CYLINDER BLOCK

1. Remove the oii pressure switch.
NCGTE:

+ Use a hexagon box wrench for the removal operation.
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2. Remove the cil filter, using the following SST.
SST: 09228-87201-000

3. Removal of ail cooler
{1} Rernove the oil cooler pipe from the cylinder block,
(2) Release the hose band and remove the oil cooler pipe.

WFESC-EMT86

(3) Remove the oil cocler from the cylinder block, using the
following SST.
S8T: 09268-87704-000

(4) Remove the water hose from the oil cooler.

4. Remove the compressor bracket by rernoving the four at-
taching bolts.

5. Remove the crankshaft pulley bolt.
NOTE:
* Prevent the ring gear from turning, using the following
SS8T.
8ST: 09210-87701-000
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8. Remove the crankshaft pulley.
NOTE;

+ i the crankshaft pulley can not be removed by hand,

install the following SST with the crankshaft pulley bolt
interposed.

SS8T: 09609-20011-000

7. Remove the crankshaft pulley flange.

8. Remove the tensicher and tension spring.

9. Remove the water pUMp by removing the three attaching
boits and two nuts.

10, Remove the water pump gasket.

11. Remove the alternator assembly with bracket by removing
the two attaching bolts and one adjusting boit.
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12. Remove the water inlet and thermostat by removing the three
attaching bolts.

13. Remove the pressure plate and clutch disc by removing the
six attaching bolts.

NOTE:
¢ Preventthe pressure plate from turning, using the follow-
ing SST.

SST: 09210-87701-000

14, Loosen the attaching bolts of the flywhee! in the sequence
as indicated in the right figure. Remove the flywheel.
NOTE:
= Prevent the flywheel from tumning, using the following

S8T. ’
SST: 09210-87701-000

15. Remove the rear end plate by removing the two attaching
bolts.

16. Removal of oil pan
(1) Loosen the ten attaching bolts and four nuts of the oil pan
over two or three stages. Pull out the bolts and nuts.

EM-118

WFESO-EM350

WFESO-EM351




. (2) Separate the oil pan from the cylinder block by driving

the following SST into between the cylinder block and the
oil pan.

SST: 08032-00100-000

17. Remove the oil pan gasket.

18. Remove the oil pum,

p strainer by removing the two attaching
bolts and two nuts.

18. Remove the rear oil seal retainer.

20. Remove the oil pump.
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21. Removal of piston
{1} Remave all carbon deposits from the piston ring ridges.
(2) Turnthe crankshaft, untiithe connecting rod bearing cap
to be removed comes at the oil pan side.

(3) Lock the flywheel to prevent the crankshaft from turning,
using the following SST.
SS8T: 09210-87701-000

(4} Loosen the connecting rod bearing cap nuts evenly over
two or three stages. Then, remove the cohnecting rod
bearing cap nuts.

(5) Remove the bearing cap.

NOTE:

* Replace the crankshaft if the crankpin journals exhibit
damages, such as seizure.
{See page EM-121.)

(8) Cover each connecting rod bolt with a short piece of
hose 1o protect the crankpin journal from damage.

(7) Push out the piston and connecting rod assembly and
the upper bearing through the top of the cylinder block,

WFESC-EM361
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. NOTE:

» Arrange the disassembled pistons and connecting rod in
order that their installation positions may be known readi-
iy.

» Care should be exercised sc as not to damage the
bearings.

22. Loosen the attaching bolts of the flywheel in the sequence
as indicated in the right figure. Remove the flywheel.
NOTE:

» Prevent the flywhee! from tuming, using the following
8S8T.
SS8T: 09210-87701-000

23. Rernoval of crankshaft
(1) Gradually ioosen the main bearing cap bolts over three
stages in the numerical sequence shown in the figure.
Remove the bearing cap bolts.

(2) With the main bearing cap bolts inserted into the bolt
holes of the main bearing cap, wiggle the bearing cap
. back and forth. Remove the bearing cap together with
the lower bearing.
NOTE:
* Keep the lower bearing fitted to the main bearing cap.
* Arrange the removed main bearing caps in order.

(3) Lift off the crankshatft.

NOTE:

+ Be very careful not to allow the main bearings to be mixed
with the bearings of the other cylinders,

* Remove the thrust washer.

o
&
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24. Disassembly of piston and connecting rod
{1} Install the connecting rod in the following 55T as shown
in the right figure.
SS8T: 09221-87704-000

(2) Insert the longer SST into the piston pin hole. Press off
the piston, using a hydraulic press.
SST: 09221-87705-000

25. Removal of piston rings
NOTE:
« Arrange the removed piston rings in order so that their
installation positions may be known readily.
» Do not expand the piston ring unnecessarily beyond the
required extent.

(1) Remove the piston rings No. 1 and No. 2, using a piston
ring expander.

{2} Remove the oil ring side raiis by hand,

(3} Remove the oil ring expander by hand.

26. Cleaning of pistons

(1) Remove the carbon deposits from the piston top, using
a gasket scraper or the like.

NOTE:

* Be very careful not to scratch the piston.

{2) Clean the piston grooves with a broken piston ring or a
groove cleaning tool.

NOTE:

* Be very careiful not to scratch the piston.

27. Wash the disassembled parts with cleaning agent. Store the
parts after drying them by blowing with compressed air.
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@  INSPECTION OF EACH PART
INSPECTION OF CYLINDER BLOCK

1. Removal of gasket material
Remove all gasket materials from the cylinder block.

2. Cleaning of cylinder block
Clean the cylinder block, using a soft brush and cleaning
solvent.

3. Inspection of top surface of cylinder block
Using a precision straight edge and a thickness gauge,
check the surface contacting the cylinder head gasket for
warpage in the four directions as shown in the figure.
Allowable Warpage: 0.1 mm

. If the warpage exceeds the allowable limit, replace the
cylinder block.

4. Measurement of cylinder bore
(1) Measure the bore diameter of each cylinder at the six
points shown in the right figure. Ensure that the dif-
ference between the maximum and minimum bore
diameters of each cylinder is within 0.1 mm.

If the difference between the maximum and minirmum
vaiues exceeds 0.1 mm, perform boring for the eylinder
bore in accerdance with the oversized piston.

{(2) Measure the bore diameter of each cylinder at a point
shown in the right figure. The measured value is J

. regarded as the cylinder bore diameter.
Specified Bore Diameter:  76.000 - 76.030 mm

2t 45 mm

5. Removal of cylinder ridges
If ridges are formed at the upper parts of the cylinder bores,
use a ridge rearner to remove the ridges.
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INSPECTION OF CRANKSHAFT

1. Visually inspect the main journals and crankpin journals for
pitting or scratches,

If the main journals and crankpin journals are damaged,
replace the crankshaft,

2. Measurement of crankshaft runout
(1) Support the both ends of the crankshatt with aV-shaped
biocks.
Measure the crankshaft runout with a dial @gauge.
Allowable Runout Limit: 0.6 mm

If the runout exceeds the allowable limit, replace the
crankshaft,

3. Measurement of crankshaft journals
(1) Measure the diameter of each crankshaft main journal at
four points, 90 degrees spaced as shown in the right
figure.
The maximum value is regarded as the crankshaft main
journal diameter.

If the variation in the measured diameters exceeds 0.026
mm, replace the crankshatt.

(2) Measure the diameter of each crankpin journa! at four
points, 90 degrees spaced as shown in the right figure.,
The maximum value is regarded as the crankpin journal
diameter.

if the variation in the measured diameters exceeds
0.044 mm, replace the crankshaft.
Specified Diameter:
Main Journal: 49.975 - 50.000 mm
Crankpin Journal: 44.976 - 45.000 mm

IINSPECTION OF CONNECTING ROD

1. Visually inspect the connecting rods for damage or cracks.
2. Check the connecting rod for bend and twist, using a con-
necting rod aligner.
Allowable Berd: 0.05 mm
Allowable Twist:  0.05 mm

ifthe bend or twist is greater than the allowable lirmit, replace
the connecting rod assemnbly.
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3. Measurethe inner diameter of the connecting rod small end,
using a bore dial gauge.
Specified Value: 18.953 - 18.979 mm

fithe inner diameter of the connecting rod smaitend exceeds
the specified value, replace the connecting rod.

WFESD-EM3TT

4. Measure the width of the connecting rod big end, using a
micrometer,
Specified Value: 21.80 - 21.85mm
Allowable Limit: 21.70 mm

If the width wear of the connecting rod big end exceeds the

aliowable limit, replace the connecting rod.

NOTE:

* Before measuringthe width of the connecting rod big end,
tighten the connecting rod bearing cap nuts evenly over
two or three stages to the specified torque. WFESQ-EM373
Specified Torque: 34.3 - 44.1 Nm (3.5- 4.5 kgf-m)

INSPECTION OF PISTONS

1. Visually inspect the piston for cracks, damage or seizure.

Replace the piston, as required. WRESOEMaTD

2. Measurement of piston diameter

(1) Measure the piston outer diameter horizontal lyatapoint -~ I —]
15 mm from the lower end of the piston at right angles to = ]
the piston pin.

Specified Vajue: 75.965 - 75.985 mm

/

15 rnm

WFESC-EMIBI
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(2) Calculation of piston-to-cylinder bore clearance
Subtract the measured piston outer diarmeter from the
measured cylinder bore diameter.

Ensure that this piston-to-cylinder bore clearance is less
than 0.11 mm,
Piston-to-cylinder bore clearance

Specified Value: 0.025 - 0.045 mm

Allowable Limit:  0.11 mm

If the piston-to-cylindsr bore clearance exceeds the
allowanle limit, perform boring and honing the cylinder
bores so that the cylinder bore diameter may match with
the oversized piston.

3. Measurement of piston ring groove width
Measure the groove width of the piston rings No. 1, No. 2
and No. 3 with a thickness gauge.

Specified Value:
Na. 1 piston ring groove width 1.202 - 1.204 mm
Na. 2 piston ring groove width 1.501 - 1.508 mm
No. 3 piston ring groove width 3.01-3.03mm

4. Measurement of piston pin bore diameter of piston
Measure the piston pin bore diameter at the two points as
shown inthe right figure, using a dial gaugefor bore diamster
measurement. Record the minimum measured vaiue as the
piston pin bore diameter.

Specified Value: 18.999 - 19.005 mm

INSPECTION OF PISTON PIN

1. Visually inspect the piston pin for damage or scratches.
Replace the piston pin, as required.

EM-124
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2. Measure the ouier diameter of the piston pin atthe two points
as shown in the right figure, using & micrometer.
Specified Value: 18.991 - 18.997 mm

INSPECTION OF PISTON RINGS

1. Visually inspect the piston ring for excessive uneven wear or
scratches. If any abnormality exists, replace the piston ring
with a new part.

2. Check of piston ring dimensions
(1} Measure the width of the piston ring.

1st 2.80-3.00

2nd 3.00-3.20

3rd Side rall 2.25-2.45
Spacer -

{2} Measure the length of the piston ring.

1st 1.170-1.180
2nd 1.470 - 1.420
3rd Side rail 0.48-0.52
Spacer a 2.75-2.90
b 1.87-1.92

(3) Inspection of piston ring end gap
@ Apply engine oil to the cylinder walls,
@ Insert the piston rings into the cylinder bore.
@ Using a piston, push down the piston ring to a point
110 mm measured from the cylinder block upper
surface.
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@ Measure the piston ring end gap, using a thickness .
gauge or a feeler gauge.

Piston ring end gap

Specified value  mm Allowable limit  mm
Compression ring No. 1 0.27 - 042 0.7
Compression ring No. 2 0.35-0.50 0.8

Qil ring 0.20-0.70 1.0 .
Ifthe piston ring end gap exceeds the allowable limit, a set of piston rings for one cylinder should be replaced.
WFESC-EM392

INSPECTION OF FLYWHEEL

1. Visually inspect the flywheel for damage or cracks.
Replace the flywheel, as reguired.

Knock pin

Flywheel

Ring gear

2. While holding the flywheel by your hands, ensure that there
is no excessive play or displacement.
If any abnormality exists, replace the flywheel.

INSPECTION OF CRANKSHAFT PULLEY

1. Visual inspection of crankshaft pulley
{1) Check the crankshaft pulley attaching seat for deforma-
tion, wear or cracks.
{2) Checkthe V-ribbed belt attaching surface for scratches,
deformation or wear.
Replace the crankshaft pulley, as required.

Check damage
or cracks.
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. INSPECTION OF OIL PUMP

1. Visually inspect the rotor surface and oil seal section of the
oil pump for scratches, wear and so forth.
If any abnormality exists, replace the oil seal or rotor,

2. Using a screwdriver, ensure that the oil pump cover attach-
ing bolt is not loose.
If the bolt is loose, retighten the bolt to the specified torque.
Tightening Torque: 7.8 - 12.7 N-m (0.8 - 1.3 kgf-m}

3. Turnthe rotor by hand. Ensure that the rotor turns smoothiy.
If the rotor will not tumn smoothly, disassemble the oil pump
and check each part carefully.

(See page EM-00.)

Replace the parts, as required.

NOTE:

* The oil pump performance is described in the LU sec-
tion,
(See page LU-6.)

* The disassembling and assembling procedures for the
oif pump is described in the following paragraph.
(See page EM-144.)

INSPECTION OF WATER PUMP

1. Visually inspect the water pump.
(1) Mechanical seal section for evidence of water leakage

{2) Rotary fin of water pump for scratches, deformation or
cracks

(3) Water pump aftaching surface for scratches

{4) Water pump bulley attaching seat for scratches or flat-
tened condition

. Replace the water pump, as required.
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2.

Check the water pump bearing and water pump pulley
attaching section for excessive play.
Replace the water purnp, as required.

Turn the water pump by hand. Ensure that the water pump
turns smoothly.
Replace the water pump, as required.

WATER PUMP PULLEY

1.

Visual inspection of water pump pulley

(1) Inspect the water pump pulley attaching section for
deformation or wear.

{2) Inspect the V-ribbed belt attaching surface for deforma-
tion or wear,
Replace the water pump pulley, as required.

INSPECTION OF THERMOSTAT

1

Ensure that the thermostat valve is closed completely at
room temperature 20°C and the spring has no play.
Replace the thermostat if the valve is open or the spring
has a piay.

Check the rubber grommet of the thermostat for damage or
crack.

Replace the thermostat if the rubber grommet exhibits
damage or crack.
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Immerse the thermostat in water, and check the valve opan-
ing temperature by heating the water gradually.

; . Valve opening "
Specifications temperature C Valve lift
Standard 8.% mm or more at

specifications 76-80 91°C
Cold area 8.5 mm or more at
specifications &2-86 88°C

Replace the thermostat if the vaive operation fails to con-
form to the specifications.

INSPECTION OF OIL PAN

1.

Visually inspect the oil pan for damage or cracks.
Replace the il pan, as required.

INSPECTION OF OIL CLEARANCE AND
SELECTION OF BEARING

1.

Measuremnent of main journal ofl clearance
(1) Install the main bearings to the cylinder block and
crankshaft main bearing cap.

NOTE:

+ Do not touch the metal surface of the bearing.

(2) Place the crankshaft in the cyiinder block.

EM-129
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(3} Lay a strip of plastigage across each crankshaft main
journal.

(4) Install the crankshaft bearing caps. Tighten the
crankshaft bearing cap bolts evenly in the sequence
indicated in the right figure.

Tightening Torque: 44.1 - 53.8 N-m {4.5 - 5.5 kgf-m)

(5) Remove the main bearing caps with the lower bearings
fitted on them.

(6) Measure the plastigage width at its widest point.
Qil Clearance: 0.024 - 0.042 mm

If the oil clearance fails to conform to the specified
value, measure the crankshaft main journal diameter
and select suitable crankshaft main journal bearings or
replace the crankshaft.
(See page EM-131.)

(7) Remove the plastigage from the crankshaft main jour-
nals.

2. Selection of crankshaft bearings
NOTE:
* The replacement of the crankshaft bearings should be
performed after all inspections have been finished.

(1) Read the cylinder block main journal diameter code
number.

NOTE:

= The main journal diameter code comes in four kinds of
5,6,7 and 8.

EM-130

HNo. § Journal giame-
ter code number

Nao. 4 Jeurnal grame-
ter cone number

No. 3 Journal diame-
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eter code number

No. 1 Journai diame-
1er code number

WFESO-EM412




ENGINE MECHANICALS

(2) Measure the diameter of the crankshaft main journals. Crankshaft
The measurement should be performed at four points,
90 degrees spaced, for each crankshaft main journai at M
the paints shown in the right figure. The maximum value " \ X
is regarded as the crankshaft main journal diameter.
However, if the variation in the measured diameters
exceeds 0.026 mm, replace the crankshaft, Y
Unit: mm
WFESQ-EM413
(3} Select the crankshaft bearings or replace the crankshaft, based on the results of (1) and (2).
g - Crankshaft main journat Bearing classification number
Main journal diameter code diameter mm (color) Remarks
49.995 - 50.000 1 (Yellow) —
49.989 - 49.994 2 (Green) —
s 49.983 - 40.988 3 (Brown) —_
49,976 - 49.982 4 (Biack) —
48.975 or less —_ Crankshatt repiacement
48.995 - 50,000 2 (Green) —
49.989 - 40.094 3 {Brown) -—
6 49.983 - 49.988 4 (Black) —
48.876 - 49.982 § (Blue} ——
43.975 or less —_— Crankshatt replacement
49.995 - 50.000 3 (Brown) —
49,989 - 49.994 4 (Black) —
7 49.983 - 49.968 5 (Blue) —
49.976 - 49.982 6 (White) -
48,975 or less — Crankshaft replacement
49,995 - 50.000 4 (Black) —
49.980 - 49.994 5 {Blue) —
8 49,063 - 49.988 & (White) -
49.976 - 49.982 7 (Pink) —
48.975 or less — Crankshaft replacement

WRESD-EM414

3. Measurement of crankpin journal oil clearance
(1} Install the flywheel temporarity.
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(2) Wipe off any oil from the side of the mate surface be-
tween the connecting rod bearing cap and the connect-
ing rod. Daub a mate mark with an oily paint on the side
so that the parts can be assembled correctly in the
original combination.

(Also ensure that the ¢ylinder number may be identified)

{3} Turn the crankshaft, unti! the connecting rod bearing
cap to be removed comes at the oil pan side,

(4) Lock the flywheel to prevent the crankshaft from turning,
using the following SST.
SST: 09210-87701-000

(5) Loosen the conrecting rod bearing cap nuts eveniy
over iwo or three stages. Then, remove the connecting
rod bearing cap nuts,

(6) Remove the bearing cap.

NOTE:

* Replace the crankshaft if the crankpin journals exhibit
damages, such as seizure.
(See page EM~121.)

WFESQ-EM790

(7} Place a plastigage on the crankpin journal.
NOTE:

* Wipe off any oil from the crankpin journal.
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(8) Install the connecting red cap, making sure that the
mate marks are lined up. Tighten the connecting rod
bearing cap nuts evenly over two or three stages to the
specified torque.

Tightening Torque: 34.3 - 44.1 Nm (3.5 - 4.5 kgf-m)

NOTE:

« When tightening the bearing cap nuts, apply engine oil
to the bearing cap nuts.

+ Prevent the crankshaft from turning, using the following
SST.
SST: 09210-87701-000

(2) Loosen the connecting rod bearing cap nuts evenly
over two or three stages. Then, remove the connecting
rod bearing cap.

NOTE:

*» Prevent the crankshaft from fuming, using the SST.
SS8T: 09210-87701-000

(10)Measure the plastigage width at its widest point.
Qil Clearance: 0.020 - 0.044 mm

NOTE:
« Ifthe oil clearance fails to conform to the specified value,
measure the crankpin journal diameter and select a

suitable connecting rod bearing or teplace the
crankshaft.

{11)Remove the plastigage from the crankpin journal.
(12)Measure the oil clearances of the remaining crankpin
journals.

- Selection of connecting rod bearings

NOTE:

» The replacement of the connecting rod bearings should
be performed after all inspections have been finished.

{1) Read the connecting rod big end bore code number.
NOTE:

+ The connecting rod big end bore code number comes in
three kinds of 4, 5 and 6.

(2) Measure the diameter of the crankpin journal.
The measurement should be performed at four points,
80 degrees spaced, for each crankpin journal at the
points shown in the right figure. The maximum value is
regarded as the crankpin journal diameter.
However, if the variation in the measured diameters
exceeds 0.044 mm, replace the crankshaft.

EM-133
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(3) Select the connecting rod bearing or replace the crankshaft, based on the results of {1) and (2). l

Connecting rod big end bore | Crankpin fournal diameter Bearing classification Remarks
code number mm number (color)

44,993 - 45,000 1 (Yeliow) —
4 44.985 - 44,992 2 (Green) —_—
44.976 - 44.984 3 (Brown) -

44.875 or less —_ Crankshaft repiacement
44.993 - 45.000 2 {Green)- -
5 44,985 - 44.992 3 (Brown) —
44,976 - 44984 4 (Black) —

44.975 or less — Crankshaft replacement
44.993 - 45,000 3 (Brown) —
8 44.985 - 44.992 4 (Biack) —
44976 - 44,984 S {Biue) -

44 975 or less —_ Crankshaft replacement

5. Check of crankshatt thrust clearance

NOTE:
* Measure the thrust clearance, using a dial gauge.
Thrust Clearance:
Specified Value: 0.02 - 0.22 mm
Allowable Limit:  0.230 mm

it the thrust clearance exceeds the alfowable limit, measure
the width of the crankshaft thrust bearing contact surface.
If the measured value is less than 39.92 mm, replace the
thrust washer. If the measured value exceeds 39.92 mm,
replace the crankshaft and thrust washer.

. Measurement of conneacting rod thrust clearance
Measure the thrust clearance between the connecting rod
and the crankshaft, using a thickness gauge.
Thrust clearance:
Standard: 0.15 - 0.40 mm
Maximum: 0.45 mm

NOTE:

» The thrust clearance should be measured while the con-
necting rod is being pushed against efther side of the
crankshaft in the axial direction.

* Measure the thrust clearance at the opposite side,

If the clearance exceeds the specified value, replace the
connecting rod or the crankshaft, or both of them, referring
to the widith of the big end of the connecting rod in the thrust
direction and the side width of the crankpin journal.

EM-134
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. Reference

Widith of big end of connecting rod in thrust direction

Side width of crankpin

21.80-21.85 mm 22,0-22.2 mm

Cranksharft

WEESO-EMAZ2
CYLINDER BORING
NOTE:
* When the cylinder is bored, all ecylinders should be bored
at the same time,
» As for piston rings, use oversized piston rings.
WFESG-EMEDRZ
1. Measurement of cylinder bore diameter "
Measure the diameter at a point 45 mm from the cylinder \
. upper surface in the direction shown in the right figure.
If the measured value exceeds 76.28 mm, replace the p—
cyfinder block. %
45 mm
WFED(-EM424
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2. Determining cylinder finishing diameter

(1) Measure the diameter of the oversized piston to be
used, using a micrometer.

NOTE:

= The measurement should be conducted at the skirt sec-
tion 13 mm from the piston lower end.

= Perform the measurement horizontally, not in a tited
state.

(2) Calculate the finishing dimensicn, as follows.
A: Piston diameter
B: Piston-to-cylinder bore clearance
0.025 - 0.045 mm
C: Honing aliowance

0.02 mm
D: Finishing diameter
D=A+B-C

WFESG-EMA25

3. Hone the cylinder after the boring.
(1) Bore the oylinder, leaving a2 honing allowance of
0.02 mm.

{2) Hone the cylinder.
Honing Angle: 35 4 5¢
Surface Coarse Degree: 1 - 47

DN

S\

Honing angle
355250

Surface coarse degres
1-4z

WFEBO-EM425

REPLACEMENT OF REAR OIL SEAL

1. Remova! of rear oil seal
Remove the rear oil seal from the rear ol seal retainer, using
& pin punch.
NOTE;
* Be very careful not to damage the oil seal retainer.
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2

Installation of rear oil seai

Drive a new rear oii seal into position, using the following
S8T.

8ST: 09223-41010-000

NOTE:

= Care must be exercised to ensure that the oil seal is not
driven in a tilted state.

REPLACEMENT OF FRONT OIL SEAL

1.

Removal of frort oil seal

Remove the front oil seal from the oi! pump, using a pin
punch.
NOTE:

« Be very careful not to damage the oil pump during the
removal.

Installation of front cil seal

Drive a new front oil seal into position, using the following
SST.

SST: 09310-87102-000

REPLACEMENT OF CYLINDER BLOCK

-

NOTE:
+ The cylinder block is furnished along with the pistons as

a set. Hence, make sure that each piston is installed in
the mated cylinder bore.

Wash the cylinder block using cleaning solvent.

Drive the oil orifice until it is recessed 3.0 £ 1.0 mm from

the cylinder upper surface.

NOTE: :

» For driving this oil orifice, use an iron rod having an outer
diameter of 10 mm.

EM-137
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3. Selection of crankshaft bearings
(1) Read the crankshaft journal diameter code number on
the cylinder block.

(2) Measure the main journal diameter of the crankshaft at
those points indicated in the right figure.

» The measurement should be conducted in four

directions for each main journal, 90-degrees

spaced, at those points indicated in the right figure.

(3) Select the crankshaft bearings in accordance with the
table in the next page.

EM-138

Ne. § Joumnal diameter
code NO.

No. 4 Journal diameter
code No.

No. 3 Journai diameter
zogde No

Ne. 2 Journal diameter
code No.
No. 1 Journal diameter
code No.

Unit: mem
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. Main journal hole code Main jour;arlndiameter claﬁ;‘?ﬁg:ggfgia?&%m) Remarks
50.000 - 49.995 1 (Yellow) —
49.994 - 45.989 2 (Graen) —
5 49.986 - 49.983 3 (Brown —
49,982 - 49.976 4 {Black) -
49.975 or less — Crankshaft replacement
50.000 - 49.995 2 (Green) —
49.994 - 40.089 3 (Brown) —
8 49,995 - 49.983 4 {Black) -
49.982 - 49.976 5 {Blue) —
48.975 or less — Crankshatt replacernent
50.000 - 49.995 32 (Brown) —
. 49.994 - 49.989 4 (Black) —
7 49.988 - 40,963 5 (Blue) —
49.982 . 49.976 6 (White) —
49.975 or less — Crankshaft replacement
50.000 - 49.995 4 (Black) —
49.994 - 49.989 5 (Blue) —_
8 49.988 - 49.983 & (White) -
49.982 - 49.976 7 (Pink) -
49.975 or less —_ Crankshaft replacement
WFESQ-EM431
4. Selection of pistons (reference) No. 1 Cylinder
(1) Read the cylinder block bare code number. No. 4 Cylinder
. bore code No.
No. 3 Cyl T
{\ bore code No.
No. 2 Cyiinder

(2) Select a piston having the same classification number
as the cylinder block bore code number.
NOTE:

« The piston code number is stamped on the top of each
piston.

EM-132

No. 2 Cylinder I

bore code No.

No. 1 Cyknder
bore code No.
No. 3 Cylinder No. 4 Cylinder

WFEDO-EMEC
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REPLACEMENT OF CRANKSHAFT 1

(Replacement of the crankshait only)
1. Wash the crankshaft using Cleaning solvent. Dry it with
compressed air,
NOTE:
* Make sure that the oil gallery exhibits no restriction due
to rust-proof oll.

2. Selection of crankshaft bearings <Cylinder Blocks 6. 5 Sourmal diamet
(1) Read the crankshaft journal diameter code number of Front code g diameter

the cylinder block. -
No. 4 Journal diameter
co0e No.

No. 3 Joumal diameter
code No.

fo. 2 Journal diameter
code No. -
No. 1 Journal diametar
code No.

(2} Read the crankshatft main journa! diameter code num- <Crankshaft>
ber.

No. & Crank main journal code No.
No. 4 Crank main journal code No.
No. 3 Crank main journal code Na.

No. 2 Crank main journal code No.
No. 1 Crank main journal code No.

{(3) Establish the crankshaft bearing ciassification number,
using the table below. .
Crankshaft Crankshatt journal
Cylinder block 1 2 3 4
Main journal ] 4 3 2 1
diameter code No. 5 5 a 3 2
7 5 5 4 3
8 7 3 5 4
WFESC-EMMZ3
Reference
Bearing classification No. 1 2 | 1 4 5 6 7
identification color Yellow | Green ' Brown Black Biue White Pink
WFESQ-EMB06
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3. Selection of connecting rod bearings
(1) Read the crankpin journal diameter code number.

No. 1 Crankpin journal code Ne.

No. 2 Crankpin journal code No.

No. 3 Crankpin journal code No.

/L

No. 4 Crarkpin journal code No.

(2) Read the connecting rod big end bore code number.

Connecting rod

Connecting rog big end
bore code No.

Front marks

WRESQ-EMAe
(3) Establish the classification number of the connecting
rod bearing, using the table below.
Crankshaft | Crankpin journal diameter
code No.
Connecting rod 1 2 3
Cernecting rod big end 3 2 1
borecode No. 5 2 3 z
6 5 4 3
WFESO-EMB10
Reference
Bearing classification No. 1 2 3 4 ]
identification color Yellow Green Brown Black Blue
WFESO-EMB11
REPLACEMENT OF CONNECTING RODS
1. Wash the connecting reds using cleaning solvent,
WFESO-EMB12
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2. Selection of connecting rad bearings

(1) Read the connecting rod bid end bore code number.

(2) Measure the crankshaft pin diameter of the crankshaft
in four directions for each crankshaft pin, 90-degrees
spaced, at those points indicated in the right figure.

NOTE

* The greatest value among the measured diameters is

regarded as the crankpin journal diameter.

= However, if the difference among the measured values

exceeds 0.044 mm, replace the crankshaft.

(3) Select the connecting rod bearing in accordance with

<Connecting rod>

Connecting rod big
end bore code No.

Front mark

<Crankshaft>

Unit: mm
the table below., WrERG-EMAE
Connecting rod big Crankpin journal diarneter Conn_gctin_g rod bearing Remarks
end bore code No. nm classification No. {color}
45.000 - 44.903 1 (Yeliow) —
4 44.992 - 44,985 2 (Green) _
44.984 - 44,976 3 (Brown) —
44.975 or less - Crankshaft replacement
45,000 - 44.993 2 {(Green} —
5 44.992 - 44.985 2 (Brown) —
44.984 - 44,976 4 (Black) -
44.975 or less — Crarkshaft replacement
45.000 - 44.993 3 (Brown) —
P 44,992 - 44 985 4 (Black) —
44.984 - 44 976 5 (Blue) -
44.975 or less — Crankshaft replacement
WPEDO-EMKAT
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FIEPLACEMENT OF CRANKSHAFT REAR END

BEARING

1. Remove the crankshaft rear end bearing, using the follow-

ing SST.
SST: 09286-87602-000

(1} Insert the SST @ into the crankshaft rear end bearing.

(2) Insert the SST @ into the SST @.

(3} While holding the SST @ by means of a wrench or the
like, tighten the nut. Then, remove the rear end bearing.

2. Inspect the crankshatft rear end bearing for damage or

wear.

EM-143
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3. Install the crankshaft rear end bearing, using the following
SST.

SST: 09286-67603-000

(1) Install the crankshaft rear end bearing to the SST.

(2) Press the crankshaft rear end bearing into the
crankshait rear end.

NOTE: .

» Be sureto press the bearing, until the end surface of the
88T contacts with the crankshaft rear end section.

» When pressing the bearing, be very careful not to aliow
the bearing to tilt.

DISASSEMBLY OF OIL PUMP

1. Detach the oil pumnp cover,
Disconnect the five attaching boits.

2. Remove the front oil seal.

EM-144
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. 3 Remove the oil pump rotor set.

4. Pull out the cotter pin, while pushing the spring retainer with
nose pliers or the like.
NOTE:
= Put an appropriate cloth, etc. on the retainer spring so
that it may not jump out.

5. Remove the oil pump refief valve spring retainer, compres-
sion spring and oil pump relief vaive.
NOTE:
+ Wash the disassembled parts in cleaning solvent.

6. inspection of each part
(1) Check the pump body for damage.
. Replace the pump body if it exhibits damage.

(2} Check the rotor set for damage.
Replace the rotor set if it exhibits damage.

EM~145
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(3) Check the oil pump relief valve for damage.
Replace the relief valve if # exhibits damage. Also,
check to see if any damage is present at the relief vaive
installation hole of the ot pump body.

(4) Check the compression spting for damage. Also,
measure its free length.
Specified Free Length: 57 mm

Replace the compression spring if it exhibits damage
or the free length is less than the specified value.

(5) Check the oil pump relief valve spring retainer for
damage.

Replace the retainer if it exhibits damage.

(5} Apply engine oil to the oil pump relief vaive. Insert the
oil pump relief valve into the oil pump body, Check to
see if the valve slides smoothly.

Replace the oil pump body if the valve fails to slide
smoothly.

7. Measurement of body clearance, tio clearance and side
clearance
(1} Apply a thin filin of engine oll to the rotor mate surface
of the ail pump body as well as to the rotor set. As-
semble the rotor set in the oil pump body in such a way
that the drilled mark may be seen from the outside.

EM-148
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(2) Measure the body clearance between the oil pump

body and the outer rotor, using a thickness gauge.
Body Clearance: 0.20 - 0.28 mm

Replace the oil pump if the bedy clearance exceeds the
specified value.

(3) Measure the tip clearance of the rotor set, using a thick-

ness gauge.
Tip Clearance: 0.16 - 0.24 mm

Repiace the rotor set i the lip clearance exceeds the
specified value.

(4) Measure the side clearance between the oil pump bedy

and the rotor set, using a straightedge and a thickness
gauge.
Side Clearance: 0.035 - 0.085 mm

Replace the qil pump if the side clearance exceeds the
specified value.

8. Check to see if any wear is present at the rotor set mate
surface of the pump cover.
Replace the oii pump cover if it exhibits wear.

ASSEMBLY OF OIL PUMP

NOTE:
*  Wash those parts 1o be assembied in cleaning solvent.

Dry them using compressed air.

S pesioay
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1. Apply engine oil t¢ the relief valve. Then, insert the relief
valve into the oil pump beody.
2. Insertthe compression spring and retainer into the oil pump
body.
NOTE:
= Install the retainer in such a direction that its projected
side may come at the compression spring side.

3. Insert & new cotter pin into the retainer while the retainer is
being compressed with pliers, etc. Splitthe end of the cotter
pin to form an anchor-like shape.

4. Apply engine oil to the rotor set. Asserble the rotor set in
the pump bedy in such a direction that the drilled mark of
the roter may be seen from the outside.

. Install the ol pump cover. Tighten the cover to the specified
torgue.

Tightening Torque: 7.8 - 12.7 N-m {0.8 - 1.3 kgf-m)

6. Drive a new oil sea! into position, using the following SST.
SST: 09310-87102-000

NOTE:

* Be very careful not to damage the ofl pump during the
instaliation.

» Make sure that the oil seal is not driven into position in
a tiited state.
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REMOVAL/INSTALLATION OF RING GEAR

1. Place the ring gear on an adequate wooden block. Drive
out the ring gear, using a chisel in combination with a
hammer.

2. Place a new ring gear horizontally on the flywheel.

3. Using a gas burner, heat the ring gear evenly, until the ring
gear due to its own weight fits onto the flywhee] .
NOTE:
= Do not tap the ring gear using a hammer or the like.
» Never cool the ring gear quickly using water or the fike.

4. Allow the ring gear to cool naturally.

ASSEMBLY OF PISTON AND CONNECTING ROD

1. Install the piston pin to the following SST in a way shown in
the right figure.
S8T: 09221-87705-000

2. Install the piston and connecting rod in the SST in a way
shown in the right figure. Insert the SST installed with the
piston pin into the piston pin hole.

SST: 09221-87704-000
08221-87705-000

NOTE:

* The piston and connecting rod should be assembled in
such a way that the piston front mark and connecting rod
front mark come in the same direction.
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3

Press the piston pin into the Piston and connecting rod,
using a hydrauiic press.

Rernove the piston and connecting rod assembly from the
S5T. Remove the 88T from the piston pin,

ASSEMBLY OF CYLINDER BLOCK

1.

NOTE:

* As for those parts to be reassembled, wash them in
cleaning solvent (excluding those parts, such as grease-
sealed type bearings, dust seals and electrical parts).
Then, dry thern using compressed air.

* Remove any remaining sealer, etc. from the threaded
portions of the switches and sensors.

Installation of crankshaft

(1) Instali the bearings to the cylinder block and crankshaft
bearing caps.

NOTE:

* Do not touch with the front and back surfaces of each
bearing. Be sure to holid the bearing at its edge surfaces.

(2} Lubricate the surface of each bearing with engine oil.
NOTE:

* Do not touch with the front and back surfaces of each
bearing.
* Never apply engine oif to the crankshaft bearing caps.
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{3) Install the crankshaft in the cylinder block.

(4) Apply engine oil to the thrust washers. With the side
having the oil groove facing toward the crankshaft side,
insert each thrust washer between the crankshaft main
journal No. 3 and the cylinder block.

(8) Apply engine cii to the crankshaft main journal sections.
NOTE:

« Care must be exercised to ensure that no cil flows into
the bearing cap aftaching bolt holes.

(8) instali the crankshaf bearing caps with the arrow marks
facing toward the oil pump side and aisc in the nurneri-
cal sequence.

(7} Thinly apply engine oil 1o the crankshaft bearing cap
bolts. Tighten the bolts to the specified torque over two
or three stages in the sequence shown in the right
figure.

Tightening Torque: 44.1 - 53.9 N-m (4.5 - 5.5 kgf-m)

. Assembly of piston and connecting rod

Install the flywhee! on the crankshaf: temporarily.
NOTE:

¢ Care must be exercised to ensure that no oil, efc. gets
to the bolis or bolt holes.
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(1) Install the oil ring spacer expander in the oil ring groove. .
Ensure that the expander end may not line up with the
thrust direction nor with the axial direction.
NQTE:
+ Do not expand the spacer expander to an extent more
than necessary. Thrust k
direction
End of
spacer
expander
WFESD-EMB3S

(2) Fit the upper rail inte position in such a manner that it
is wound up while pushing the edge section of the oil
ring spacer expander with your thumb.

WFEG(-EMS38

NOTE:

+ Ensure that the rail end is deviated 90-degrees to the
teft from the end of the il ring spacer expander.

= Do notexpand the rail to an extent more than necessary.

Lower rail end

Thrust
direction

Upper rail end Spacer expander

WFERO-EM481

(3) Fit the lower rail into position in such a manner that it is

wound up.
NOTE: .

* Ensure that the rail end is deviated 90-degrees to the
right from the end of the oil ring spacer expander.

¢ Do notexpand the rail to an extent more than necessary. AN

» Make sure that the oil ring can be rotated smoothly.

{4) Install the compression ring No. 2 with the stamped
mark of T, 2T, N or 2N facing upward, using a piston
ring expander.

NOTE:

+ Do not expand the pision ring to an extent more than
necessary.

(5} Install the compression fing No. 1 with the stamped
mark of T or N facing upward, using a piston ring ex-
pander,

WFEQQ-EMB37
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(6} Position the piston rings so that each ring end may
come at the respective points as indicated In the right
figure.

NOTE:

Lower raii

* It is not necessarily required 1o foliow strictty the right ! )
figure. However, be sure that the ring end is not linedup | ust side Thrust sicie
with the thrust direction. Also, each fing should be
deviatec about 120 to 180 degrees from the adjacent Upper rail Oil ring spacer
ring. expander

End of ring No. 1

End of ring No. 2

{7) Install the connecting rod bearings on the connecting
rod and connecting rod cap, making sure that vour
fingers will not touch with the front and back surfaces
of the bearings.

(8) Cut an appropriate viny! hose 10 & suitable length. Fit
the viny! hose to each connecting rod bolt sections.

(9) Apply engine oil to the piston rings, piston pins, con-
necting rod bearings, cyfinder walls and crankpin jour-
nais.

(10)Compress the piston rings by means of the piston ring
cempressor ST, making sure that the piston ring ends
will not move during the installation.

SST: 09217-87001-C00

(11)Push the piston by hand into the cylinder bore with the
front mark facing toward the oil pump side.

NOTE:

* Be very careful to avoid damaging the connecting rod
bearings during the installation.

» Care must be exercised to ensure that the crankpin
ioumal is not scratched by the connecting rod.

(12)Push the piston by hand until the connecting rod
reaches the crankpin journal.
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(13)Apply engine oil to the bearing surface of each.connect-
ing rod bearing.

NOTE:

» Do not touch with the bearing front surface.

(14)Remove the vinyl hoses which were attached to the
connecting rod bolt sections.

(15} Install the connecting rod cap with the front mark facing
toward the oil pump side.

{16)Prevent the crankshaift from $urning, using the following
S8T.
SS8T: 09210-87701-000

(17)Thinly apply engine oil to the connecting rod cap attach-
ing nuts. Tighten the nuts to the specified torque evenly
over two or three stages.

Tightening Torque: 34.3 - 44.1 N'm (3.5 - 4.5 kgf-m)

{(18)Perform the operations described in the steps (1)
through (18) for each cylinder.

(19) Remove the flywheel.

{20) Remove the foliowing SST7.
S8T: 08210-87701-000

3. Installation of oil pump
(1) Apply the Three Bond 1207C to the il pump installation
surface of the cylinder block, as indicated in the right
figure.
(2} Replace the 0" ring of the oil pump with a new part.
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. (3} Apply engine oil to the inner surface of the oil seal.
Install the oil pump to the cylinder block. Tighten the
seven attaching bolts to the specified torgue.
Tightening Torque: 5.9 - 8.8 N-m'(o.e - 0.9 kgf-m)

4. Installation of oil seal retainer
(1} Appiy the Three Bond 1207C to the oil seal retainer
instaliation surface of the cylinder block, as indicated in
the right figure.

(2) Apply engine oil to the inner surface of the ail seal.
Install the oil seal retainer to the cylinder block. Tighten
the four attaching bolts to the specified torque.
Tightening Torque: 5.9 - 8.8 N-m (0.6 - 0.9 kgf-m)

5. Install the oil strainer with a new gasket interposed.
Tighten the two oil strainer nuts and two bolis to the

. specified torque.

Tightening Torque: 8.8 - 11.8 Nm (0.9 - 1.2 kgf-m)

6. Installation of oil pan
(1) Apply the Three Bond 1207C to the oil pan instaliation
surface of the cylinder block, as indicated in the right
figure.
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(2) Place the oil pan gasket.

NOTE:

* Ensure that the end section of the oil pan gasket is
overlapped at least 10 mm with the Three Bond 1207C.

(3) Install the oil pan, Tighten the four oil pan attaching nuts
and ten bolts to the specified torque over two or three
stages.

Tightening Torque: 6.9 - 11.8 N-m {0.7 - 1.2 kgf-m)

7. Install the rear end plate.
Tightent the two rear end plate attaching bolts to the
specified torque.
Tightening Torque: 9.8 - 14,7 N-m (1.0 - 1.5 kgf-m)

8. Installation of flywheel
(1) Install the flywhee! on the crankshaft.

{2} Application of flywheel boit sealing material
@ Wash the flywheel bolts. Then, degrease and dry
them.
NOTE:
* When degreasing the bokts, remove any oil com-
Pletely, using a solvent such as a degreasing
spraying agent or alcohagl,

CAUTION:

+ Make sure that no bond nor other foreign matter,
such as dust, gets to the bolis.

= Even when new bolts are used, be sure to per-
form this operation.
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@ Check the fiywheel bolts for damage. Replace any flywheel bolt which exhibits damage with 2
new one,

CAUTION:
* Even when a new bolt is used, be sure to perform the cperation in the step @.

® Ctean the flywheel bolt threaded holes at the rear end section of the crankshaft. Degrease and
dry them.
CAUTICN:
* Make sure that no bond nor other foreign matter, such as dust, gets to the bolt threaded holes.
+  As for degreasing, wipe off any oil from the threaded portion with a cloth damped with alcohol.
* Never allow aicohol to get to resin or rubber parts, specifically, the rear oil seal,

@ Clean the bolt seating surface of the flywheel and degrease it.
NOTE:
* As for degreasing, wipe the bolt seating surface with a cloth damped with alcohol.
* Never allow alcohol 1o get to resin or rubber parts,

® Apply two to three drops of the Three Bond 1324 to the forward end of the threaded porticn of
each flywheel bolt.
CAUTION:
+ [f the Three Bond 1324 is applied excessively beyond the specified amount, the bond seater

will penetrate up to the bolt seating surface. This may cause loosening of the bolts.
» Never use bond sealers other than the designated one.
« Never allow the bond sealer to get to resin or rubber parts.
(3} Tighten the fiywheel attaching botts temporarily to the

specified torque in the sequence indicated in the right

figure.

Tightening Torque: 44.1 - 63.7 N-m (4.5 - 6.5 kgf-m)

NOTE:

« Prevent the crankshaft from turning at the ring gear
section, using the following SST.

SST: 08210-87701-000

WFESO-EME1R

CAUTION:

*  When tightening the bolt, make sure that no bond is
present on the bolt seating surface.

* if the bond oozes out, perform the operations again,
starting the step (2).

(4) Tighten the flywheel attaching bolts to. the speciiied
torque in the sequence indicated in the right figure.
Tightening Torque:  78.5 - 8.0 N-m (8.0 - 10.0 kgf-m)

@
09210-87701-000

WFEQO-EMTY
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(5) Measure the flywheel runout, using a dial gauge.
Allowable Runout Limit: 0. mm

NOTE:

* Heplace the flywheel if its runout exceeds the allow-
able limit.

9. Assembly of clutch disc and pressure plate
{1) Insert the following SST into the crankshaft rear end.
S8T: 09301-87601-000

(2) Install the clutch dlisc.,

(3) Instail the pressure plate, lining up the locating pin of
the pressure plate. Tighten the attaching bolts to the
specified torque.

Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgi-m)

10. Install the thermastat in the cylinder block in such a way
that the jiggie pin section may come at the upper side.
CAUTION:

* Make sure to install the jiggle pin of the thermostat in the
correct direction. Failure to observe this precaution will
be cause of overheating.

11. Install the water inlet.
Tighten the three water inlet attaching bolts 1o the specified
torque.
Tightening Torque: 5.9 - 8.8 N-m (0.6 - 0.9 kgf-m)

12. Installation of water pump
{1) Install a new water pump gasket on the cylinder block.
(2) Install and tighten the three water pump attaching botts
and two nuts 1o the specified torque.
Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m)

NOTE:

+ When the stud bolts have been replaced, apply the
Three Bond 1377B to the threaded portion at the cylinder
block side.
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13. Install the alternator bracket.
Tighten the one alternator bracket attaching bolt and nut to
the specified forque.
Tightening Torque: 34.4 - 49.0 N-m (3.5 - 5.0 kgt-m)

14. Assemble the tensioner tension spring as indicated in the
right figure. Push the tensioner to the alternator side as far
as it will go. Tighten the tensioner temporarily,

15. Install the crankshaft pulley flange in such a way that its
recessed side may come at the cylinder block side.
16. Instail the crankshaft timing belt pulley.

17. Install the crankshatt timing belt attaching bolt. Tighten the
bolt to the specified torque.
Tightening Torque: 88.3 - 98.0 N-m (9.0 - 10.0 kgi-m)

NOTE:
* Prevent the crankshaft from turning, using the following
S8T.

SET:  09210-87701-000

18. Install the compressor mounting bracket.
(Air conditioner equiped vehicle only)
Tighten the four compressor mounting bracket attaching
bolts (o the specified torque.
Tightening Torque: 29.4 - 44.1 N.m {3.0 - 4.5 kgt-m)
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21. Installation of oil pressure switch
(1) Clean the threaded portion of the oil pressure switch.
Wind seal tape around the threaded portion,
(2) Tighten the oil pressure switch to the specified torque,
using a long box wrench having a hexagonal hole.
Tightening Torque:  11.8 - 19.6 Neom {1.2 - 2.0 kgf-m)

22, |nstall the alternator.
Al this time, temporarily install the afternator by installing the

alternator attaching boits, adjusting bar, adjusting bar at-
taching bolt and altermator adjusting bolt.

ASSEMBLY OF CYLINDER HEAD

1. Align the stamped mark of the crankshaft timing belt puttey
with the indicator of the oil pump.

2. Instail the cylinder head gasket on the cylinder block.

3. Turn the camshatt, until the *F” mark of the camshaft timing

belt pulley comes exactly at the top position.

4. Install the cylinder head assembly on the cylinder block.

NOTE:

* Be very careful not o damage the cylinder head gasket
and cylinder head gasket surface.
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11. Insert the oil level gauge guide into the cylinder block,
12. Install the oil level gauge guide attaching bolts.
Tightening Torgue: 186 - 30.4 N-m (1.9 - 3.1 kgf-m)

13. Instail the oil level gauge.
14, Installation of timing belt
{1) Check the timing belt.
(See page EM-38.)
(2) Install the timing belt.
{See page EM-32.)

15. Install the timing belt cover.
(See page EM-45)

16. Instali the crankshaft pulley.
Tightening Torque: 19.6 - 29.4 N-m (2.0 - 3.0 kgf-my)

NOTE:

+ Prevent the crankshaft from turning, using the following
88T.
S8T: 09210-87701-000
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3. Connection of exhaust pipe
{1) Connect the exhaust pipe to the exhaust manifold with
a new gasket interposed.
Tightening Torque: 34.3 - 49.0 N-m (3.5 - 5.0 kgf-m)

(2} Install the exhaust manifold cover with the five attaching
bolts.
Tightening Torque: 5.9 - 8.8 N-m (0.6 - 0.9 kgf-m)

(3) Connect the exhaust pipe bracket to the side of the
transmission.
Tightening Torque: 15.7 - 21,6 N-m (16 - 2.2 kgf-m)

6. installation of starter
(1) Install the starter to the engine block with the two attach-
ing bolts.
Tightening Torque:  49.0 - 68.6 N-m (5.0 - 7.0 kagf-m)

(2) Connect the connector with lock and the harness
clamping bolt.

7. Tighten the five attaching bolts between the engine side
and the transmission side,
Tightening Torque: 49.0 - 68.6 N-m {5.0 - 7.0 kgf-m)
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ENGINE INSTALLATION

1. Instailation of engine harness onto enging
(1) Instalt the engine wire to the engine.
(2) Connect the engine wire clamp.

(3) Connect the aiternator connector and terminal,

2, Sling the engine, using a chain block. Place the engine in

the engine compartment.
CAUTION:

* Be very careful not to allow the engine to hit to the

vehicle body or other parts,

3. Connecticn of enging and transmission

(1) Lower the engine down to a height where the engine
can be connected to the transmission with ease, using

a chain block.

(2} Carefully bring the engine toward the transmission side.
Insert the transmigsion input shaft into the cluteh disc.,
(3) While correcting the angle of the engine, align the at-
taching boit holes of the transmission with those of the

engine.

(4) Temporarily connect the engine with the transmission
by inserting the attaching bolts so that the transmission WFES0-EMAZ0

may not be detached from the engine.

4. Installation of engine mounting

(1) Install the engine mounting provided at the left side of

the engine to the engine bracket.

(2) Adjustthe engine position. Secure the engine mounting
1o the engine mounting attaching section at the vehicie

body with the four boits.

Tightening Torque: 29.4 - 44.1 N-m (3.0-45 kgf-m)

WFEEGO-Etagn

Em-185



ENGINE MECHANICALS

8. Remove the chain block from the engine.

9. Connect the connectors onto the transmission and transfer
by jacking up the vehicle. Connect the air breather hose

onto the transmission.

10. Connect the harness and wire.

[HD-C Enginej

(1) Clarmp of battery negative © terminal to engine bracket

at battery carrier side

(2) Clamp of battery positive @ terminal to starter at battery

carrier side

{3) Connector of cable leading to battery at battery carrier

side

[HD-E Engine]

(1} Clamp of battery negative © terminal to engine bracket

at battery carrier side

(2) Clamp of battery positive @ terminal to starter at battery

carrier side

(3} Clamp of battery cable @ leading to cowl at pattery

carrier side

{4) Three connectors of cabie leading to relay box at bat-

tery carrier side

11. Instali the inlet and outlet hoses to the heater pipes at the

dash panel.
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12. Installation of engine wire harness
(1) Instaliation of engine wire harness for ECU

@ Instali the engine wire connector for ECU to the cowl
side panel at the passenger seat side through the
dash panel.

@ Connect the engine wire connector to the engine
control computer assembly.

@ |Install the ECU cover at the cow! panel of passenger
seat side.

{2) Connect the following connectors.
@ Oxygen sensor (®
Water temperature sensor @
® Water temperature sender gauge
@ Air conditioner water temperature switch @

Pressure sensor, pressure VSV and clamp ®

Air conditioner idle-up VSV ®

EGR V8V @ (U.S. specifications only)

idle speed control VSV @ (U.S. specifications only)
Intake air temperature sensor @

Throttle position sensor @

0868

(3) Connect the four injector connectors.
{4) Connect the engine wire clamps and engine ground
cabies.

13. Connection of distributor
(1) Install the distributor into the cylinder head.
{(2) Tighten the two attaching bolts.
{3} Connect the distributer wire connector.
Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m)
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14.

15.

16.

Connect the following vacuum hoses at surge tank side.
(1) Distributor diaphragm @

(2) BVSV ®

(3) Pressure VSV &

{4) Air conditioner idle-up VSV @

(5) Power steering ACV &

(6) Brake booster ®

(7) Charcoal canister

Connect the accelerator cable.

Connection of fuel hogse

[HD-E Engine]

(1) Connect the fuel hose to the fusl pump. Then, connect
the clamp for fuel hose.

{2) Connect the fuel return hose to the fuel pump. Then,
connect the clamp for fuei return hase.

[HD-E Engine]
(1) Connect the fuel hose at the upper part of the fuel filter,
Tightening Torque: 34.3 - 44.1 N-m (8.5 - 4.5 kgf-m)

(2) Install the fuet return hose to the fuel pipe No.2.
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17. Connect the outer vent hose to the charcoal canister.
(HD-C Engine: GCC specifications oniy)

18. Installation of air conditioner compressor

(1) Install the compressor assembly with the attaching
bolts.

(2) Instal! the compressar cover with the attaching bolts.

19. Installation of radiator

(1) tnstall the radiator with the four attaching bolts.

12} Install the radiator grille.

{3) Install the oil cooler hose to the radiator.
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(4) Connect the fluid coupling with the fan by means of the
four attaching bolts. Then, connect the fluid coupling
with fan together with the fan shroud,

Tightening Torque: 9.8 - 17.7 N-m {1.0 - 1.8 kgf-m)

(5) Install the V ribbed belt.

{8) Perform the adjustment in such a way that the deflection
at the midpoint between the water pump puliey and the
alternator may become the specified value when a force
of 10 kg (22 Ib) is applied to the midpoint.

Specified Beit Deflection
New Beit: 4.0-5.0 mm
Used Belt: 5.0 - 6.0 mm

NOTE:

* “New belt” refers 10 a belt which has been used less than
§ minutes on a running engine.

* “Used 5 belt” refers to a belt which has been used on a
running engine 5 minutes or more.

{7) Insert the lock section of the fan shroud to the radiator.
Then, tighten the two attaching bolts at the radiator
Upper side.

(8) Connect the radiator hose No.1 to the radiator upper
tank.
Tighten the twe clamps and two attaching boits.

(9} Connect the radiator outiet hose to the center connec-
tion.
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{10)Connect the air breather hose from the radiator upper
tank.

20. Installation of air cleaner and air cleaner hose assembly

[HD-C Engine]
(1) Instal! the air cleaner assembly with the attaching boft
of the air cleaner bracket and wing nut.

(2} Connect the following hoses to the air cieaner.
@ iTC vacuum hoses
@ PCV hose
@ Vacuum hose to BVSY

{3) Connect the vacuum motor hose and hot air intake
hose.

{4) Connectthe air cleaner hose to the air cleaner case with
the two bolts.

(5) Connect the plug wires to the spark plugs.

NOTE:

* Make sure that the spark plug wire is connected securely
to each spark plug.

» Care should be exercised not to damage the spark plug
wire rubber grommet with the spark plug tube.
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{5) Tighten the air chamber bracket tightening bofts and
clamp bolt. Clamp the accelerator cable,
Tightening Torque: 3.0 - 4.9 N-m (0.3 - 0.5 kgf-m}

(6) Connect the bond cable to the air chamber brackaet.
Tighten the attaching bolts.
(Only for the radic-equipped vehicle)

(7) Install the plug wires to the spark piugs.

NOTE:

¢ Make sure that the spark plug wire is connected securely
to each spark plug.

* Care should be exercised not to damage the spark plug
wire rubber grommet with the spark plug tube.

(8) Connect the two vacuum hoses for air conditioner idle-
up and for power steering.

{9) Install the air intake chamber by tightening the two
ctamps and three attaching bolts.
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21. Install the surge tark stay No.2 between the engine mount-
ing bracket and the intake manifold.
Tightening Torque: 14.7 - 21.6 Nm (15- 2.2 kgf-m)

22. Install the power steering pump assembly.
23. Install the drive belt of the power steering pump.

24. Connect the clutch cabie onito the fan shroud with the three
clamps.
25. Install the reserve tank to the radiator.

26. Fil the engine coolant.
(See page CC~12.)

27_Filt the engine oil,
(See page LU-12.)

28. Place the battery on the batiery carrier.
Then, install the battery hold-down clamp.
NOTE:

+ Care must be exercised so as not to damage the battery due to excessive tightening of it.

29. Connect the wire of the positive terminal to the battery positive @ terminal,
50. Connect the battery ground cable to the negative © terminal of the battery.

WEESO-EM524.

31. Start the engine. Ensure that the engine exhibits no leakage of cooling water or oil. Then, stop the engine.

32. instail the engine hood.
33. Connect the window screen washer hose.
34, Instal} the radiator grille.
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SST (Special Service Tools)

Shape

Part No. and Name

Purpose

Remarks

03690-04010-000

Engine sling device

Removal and installation of
engine

082158-87202-000

Engine overhaul stand

Stand for engine overhaul

This stand is {0 be
used in sombination
with engine overhaul

attachment,
09219-87701-000 Attaching engine to overhaul | This attachment is to
stand (However, it is be used in
Engine overhaul attachment necessary to modify combination with
attachment.) engine overhals stand.
09210-87701-000 Preventing crankshaft from
turTing
Flywheel hoider
09608-200711-000 Removal of crankshaft

Steering wheel pulier

timing belt pulley

09636-20010-000

Upper ball joint dust cover
replacer

Installation of camshat: oil
seal

09202-87002-000

Vaive cotter remover & replacer

Installation and removal of
valves

09217-37001-000

Piston replacing guide

Guiiding piston during
insertion

09223-41010-000

Crankshaft rear oil seal replacer

Instaliation of crankshaft rear
oil seal

09207-B7704-000

Valve stem oll seal cover

Remaval of valve stem oil
seals

Fiston pin remever & replacer
body

piston pins

Q9310-87102-000 instaliation of crarkshaft
front oil seal
Counter shaft front bearing
replacer
7 09221-87704-000 Remowval and instatlation of This remover & repiacer

body is to be used in
combination with piston
pin remover & repfacer
guide,

09221-87705-000

Piston pin remover & replacer
guide

Removal and installation of
piston pins

This remaver & replacer
guide is to be used in
combination with piston
pin remover & replacer
body.
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Shape

Fart No. and Name

Purpose

Remarks

09201-87705-000

Valve guide bush remover &

: replacer

Removal and instaflation of
valve guide bushes

08881-87702-000

Engine control system
inspection sub hamess

Shorting terminal T
Actuating fuel pump, etc.

Only for HD-E engine

09842-87204-000

EFC-Il computer check sub
harness

ingpection of computer
inputfoutput voltage

General specification

09842-87704-000

EFC computer check sub
harness

Ingpection of computer
input/output voltage

US specification

09842-30070-000

EFl inspection wire F

Inspection of fuel injeciors

Cnly for HD-E engine

09268-87701-000

EF1 fuel pressure gauge

inspection of fuel pressure

Only for HD-E engine

08283-87703-000

Pressure regulator adopter

* Inspection of injectors

* Inspection of pressure
regulator

* Inspection of fuei pressure

Only for HD-E engine

09268-87702-000

Injection measuring tool set

* Inspection of injectors

* Inspection of pressure

* regulator

* Inspection of fuel pressure

Only for HD-E engine

09801-87601-000

Clutch guide tool

Assembling clutch

09258-00030-000

Flug set

Plugging rubber hoses

09860-11011-000

Carburetor screwdriver set

Overhaul of carburetor

Cnly for HD-C engine

09388-87702-000

Transfer replacer

Press-fitting of rubber
grommets
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Parts No. and Name Purpose Remarks
09268-87704-000 Removal and installation of Chnly for ail
oif cooler (only for oil cooler-equipped
Oil cooler set bolt box cooler-aquipped vehicle) vehicle

wrench

09032-00100-000

QOil pan seal cutter

Removal of oil pan

09228-87201-00C

Oil fitter wrench

Removal and installation of
oil filter

09243-00020-000

idle adjust wrench

Adijustment of idle mixture
adjusting screw

Only for HD-C engine

EM-177

09240-00020-000 Adjustment of carburetor Oniy for HD-C engine
Wire gauge set
09240-00014-000 Adjustment of carburetor Only for HD-C engine
Carburetor adjusting gauge
set
09268-87703-000 Removal and installation of
spark plugs
Plug wrench
09891-87703-000 Connecting engine
tachometer
Tache pulse pick-up wire
09990-87702-000 Maasurernent of engine oil
pressure
Engine oil pressure gauge
09286-57602-000 Reroval of crankshaft rear
end bearing
Crankshaft rear end bearing
remmover
09286-87603-000 installation of crankshaft
rear end bearing
Crankshaft rear end bearing
replacer
09278-87201-000 ‘Preventing the crankshaft
timing pulley from turning
Tool timing belt pulley
holding
WFESO-EME38
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TIGTENING TORQUE FOR MAIN COMPONENTS

1.

When you want 1o find out a suitable tightening torgue for a bolt, first determine the strength division of

the said bolt, using the table below. Then, locate suitable tightening torque in the tightening torque table
described later.

paragraph 1 above, based or the mating bolt.

As for the tightening torque for a nut, find out suitable tightening torque in the same way as with the

Tightening torque posted in the workshop manual is a standard value for steel fasteners. It is, therefore,

necessary to modify these tightening torque when you tighten fasteners made of materials other then

steel.

This rule also applies to such instances where bolts are underg:

loads and so forth.

-1

oing heat or other stress, such as vibratory

WFEDG-539
METHOD TO IDENTIFY STRENGTH DIVISION OF BOLTS
identification Method by Checking Bolts Themselves
Configuration and how to determine Strength Configuration and how fo determine Strength
strength division division strength division division
Bolt having an 4= 4T
embossed or S =57 | Welded aT
stamped figure at its 5=57 | boit
head section 7=7T
© No mark ar \ No mark 4T
Hexagon
boit
Bolt having two
embossed lines at its ST | Swdbon .
head section Bolt having
about 2 mm
deep recess at 6F
one end or both
Bolt having three m ends
embossed lines at its 7T
head section
WEEDD-EM540
2. Identification Method by Part Numbers
Hexagon Bolt Stud Bolt
Partnumber 91111-40620 Part number 91111-40620
example example
Nominal Nominal
length (mm) length (mm)
Nominaf Norninal
diameter {mm) diameter (mm)
-
Nominal “ Nominal
diameter diameter

Nominal length

I Length
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. TIGHTENING TORQUE TABLE FOR GENERAL STANDARD BOLTS & NUTS

NOTE:

The table below indicates the tightening torques for those standard bolts and nuis which are not posted
in the tightening torque table.

Norinal Standard tightening torque
Category dometer | Pteh T i
mm arget value Tightening range
mm
Nm | kgfm | fHb N-m kgf-m fi-b
R 10 539 | 055 | 388 | 431-647 | 0.44-066 | 3.18. 477
! [5.88] | [060] | [4.34] | {4.71-7.06] | [0.48- 0.72] | [3.47 - 5.21]
aT
. 1275 | 130 | a4p | 102-153 | 1.04-156 | 752-112
8 1.25
g kol ® ez | 10381 | vom | e e | 116- 174 | s 1sem
Example of part number 2650 | 28 | 1881 | 204.306 | 208-312 | 1504-2087
1 25 - : 4 - 30, .04 - 22,
(1000 - 4000) ° 2 28441 | 1290} | 1pogg) | (2275-3473) | [2.32-3.48] | (1578 -2547)
12 195 4707 | 48 | 342 | 3766-549 | 3.84-576 | 2777-41e6
(52961 | [5-41 | (30061 | 14235 - 63.56) | [4.32-8.98] | [31.25- a6.67]
. 6 1.0 8.37 0.65 4.70 5.1-765 0.52-0.78 3.76-5.64
: 17.35] | [0.75] | [5.42] | [5.88-8.83) | [0.6-09] | [4.34-651]
aT
) 125 1560 | 160 | 1157 | 1255-1883 | 1.28-192 | g25-1380
(Bolt havina & ’;’j:t‘,;;) & [17.18) | [1-78] | 1265] | 1373 - 184661 | [1.40-2.10) | [30.13-15-19)
Exampie of part nurnber 323 | 33 | 2367 | 2580-3883 | 2B4-396 | 191-2864
1. - , .
(®10OC0 - 0C0) 1°© ® 13530 | 1361 | 26041 | (2824-42.36] | [288-4.32] | (2083 3125
12 128 5884 | 60 & 434 | 4767 -7061 | 4.80-7.20 | 3472-5208
65701 | [6-71 | 14g.46) | (5286-78.85] | [5-36-8.04] | (3877- 5015
& 10 785 0.8 579 628-941 Q.64 -0.96 4.63 - 6.94
’ 1683 | [09) | 651 | (706-1059) | [0.72- 1.08] | [5.21 - 7.81]
6T
) 1912 1 195 | 1410 | 153-2205 | 156 -234 | 1128-1693
2] 1.25
e o ool (2059) | (2101 | p15.19) | {16.48-2471) | [1.68-252] | 11215- 1823)
Exampie of pari number 3823 | 400 | 2803 | 31.38-4707 | 3.20-4.80 | 2315-m72
1 ) I . :
(©1C00 - 80C0) 0 128 143157 | 4401 | |31.83] | [3452-5178) | [3.52-5.28] | [25.45- 38.15]
12 125 7159 | 7.30 | spgn  5727-8501 | 584-876 | 4224-633
[re43) | [B19] | 15850) | {63.55-95.32) | [6:48-9.72) | agg7- 7030y
. & 10 1079 | 110 + 7.96 | Bg3-1204 { 0.88-1.32 | §37-955
’ [11.76] | [1.201 | [B66] | 19.41-1412) | [0.96-1.44] | (5.04-1047
7T
. 285 | 260 | 1881 | 204-306 | 208-312 | 1504225
8 1.28
P o ey etk ot (2844) | 1290] | (o8] | 12275-3413) | (2.32-348) | 1e7s-2517)
Example of part number 5198 | 530 | 33m | 4158-8237 | 424-6.36 | 30674795
1. : - :
(91000 - 7CO0) © 2| e | 590 | wow) | s sy | (472 - 7.06) 134.14 - 51.21]
12 125 9512 | 970 | 7096 | 781-11415 | 776-1164 | 56.13-8419
D957 | (1080} | (75941 | [182.38-12356) | (B.4D-1260] | [60.75-91.14)
;ﬁf 'ﬂgg 16.22 ; ; 1182'033 1.76- 2157 ; -g - gg 8.67-1591
: 4 1. 24, : ! 1961 -20.42 .0 - 3 1445 - 2167
Pipe tapered thread PT3/B 112388 | 2942 | 30 | 217 | mm-34m | 25-35 | 1508.95%
PTY/2 "1.8143 2942 | 30 217 | 245p-3442 25-35 18.08 - 25.22
Numerals in [ ] denote those for flange bolts.
The asterisked mark (*) represents pitch conversion value.
WFESO-EMBE4
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TIGHTENING TORQUE
Tightening cemponent Tightening torque Remark
N-m kgf-m ft-lb

Cylinder head x Spark plug 14.7 - 216 1.5-22 108-1589 Dry
Cylinder head x Cylinder head cover 29-449 0.3-05 22-386 Dry
Cylinder head x Rocker shaft M10 Boit 28.4-36.3 2.9-37 21.0-26.8 Dry

M8 Bolt 12.7 - 16.7 13-17 9.4-123 Dry
Cylinder head x Cylinder block 58.8 - 66,6 6.0-68 43.4-49.2 Wet
Cylinder head x Water tempurature se(ﬂ%cirE engine only) 245-343 25_35 181-253 Dry
Cylinder head x BV3Y (HD-C engine only) 245-343 25-35 181-25.3 Dry
Cylinder head x Water temperature sender gauge 11.8-19.6 1.2-20 B7-145 Dry
Cylinder head x Distributor 14.7- 216 i5-22 10.8- 158 Dry .
Cylinder head x Exhaust manifold 29.4 - 44,1 30-45 21.7-325 Dry
Cylinder head x Intake manifeld 14.7- 216 15-22 10.8-15.9 Dry
Cylinder head x Fuel pump (HD-C engine only) 14.7 - 216 15-22 10.8- 159 Dry
Cylinder biock x Water inlet 59-88 06-09 4.3-65 Dry
Cylinder block x Crankshaft main bearing cap 29.4 - 53.9 4.5 -55 325-39.8 Wet
Cylinger block x Oil pump 59-88 08-0.9 43-865 Dry
Cylinder biock x Rear oil seal retainer 59-88 08-08 43-65 Dry
Cylinder block x Water psmp 147 -218 1.5-22 10.8- 15.9 Dry
Cylinder block x Engine mounting bracket 38.2-538 40-55 28.9-338.8 Dry
Cylinder block x Transrnission 49.0 - 68,6 50-70 36.2-50.6 Dry
Cylinder block x Qil cocler pipe 245-343 25-35 18.1-25.3 Dry
Surge tark x intake air temperature senscr 294-392 30-40 21.7-289 Dry
Surge tank x Gas filter 11.8-19.6 12-20 B87-145 Dry .
Surge tank x Throttle body 14.7 - 218 15-2.2 10.8 - 159 Dry
Crankshaft x Flywhee! 78.4-98.0 80-10.0 57.9-720 E(;yn-reusable.
Crankshaft x Crankshaft timing belt pulley 88.2-98.0 8.0-10.0 65.1-72.0 Dry
Intake manifold x Delivery pipe (HD-E engine only} 147 -216 15-22 10.8-15.9 Dry
Intake manifold x Carburetor {HD-C engine only) 147-2186 16-22 108-15.8 Dry
Exhaust manifoid x Exhaust pipe 34.3-490 35-50 253-36.2 Dry
Exhaust pipe clamp 294 - 441 30-45 217-325 Dry
Engine mounting bracket x Engine mounting (boit) 29.4 - 441 30-45 21.7-325 Ory
Engine mounting bracket x Engire mounting {nut) 28.4 - 441 35-55 253-308 Dry

WFEBO-EMS43
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Tightening component Tightening torque Remark
N kgf-m ft-lb
Ofl pump body x Qil cooler 245-343 25-35 18.1-253 | Dry
Oil pump x Oif pressure switch 11.8-196 12-20 B7-145 Dry
Qil pan 69-118 07-12 51-87 Dry
Oit pan x Drain plug 19.6-204 20-30 145-217 Dry
Oil pump body x Qil pump sover 78-127 " 08-13 58-94 Dey
Qil level gauge guide 18.6 - 304 1.9-3.1 137-224 Dry
Surge tank stay No. 1 14.7 - 21.6 1.5-22 108-159 | Oy
Surge tank stay No. 2 204 -441 30-45 21.7-325 Dry
Surge tank stay No. 3 14.7-2186 1.5-22 108-15.9 Dry
Carnshaft x Camshatt timing belt puliey 147-218 15-22 10.8- 159 Dry
Timing belt cover 20-39 0.2-04 14-29 Dry
Timing belt tensioner 29.4 - 44,1 30-45 21.7-325 Dry
Crankshaft timing bett puliey x Crankshaft puiley 19.6 - 29.4 20-30 14.5-215 Dry
Fluid coupfing x Water pump pulley x Water pump 98-196 1.0-18 7.2-130 Dry
Cooling fan x Fluid coupling 49-59 0.5-08 3.6-43 Dry
Fuel filter % Fue! hose No. 1 343-441 3.5-45 253-325 Dry
Fuel filter x Fuel pipe 34.3 - 44.1 35-45 25.3-325 Dry
Fue! hose No. 1 x Delivery pipe 34.3-44.1 35-45 25.3-325 Dry
Connecting rog x Connecting rod cap 34.3 - 4414 35-45 253-325 Wet
Clutch cover x Fly wheel 147-2186 15-22 10.8 - 15.8 Dry
Transmission x Starter matoer 490 - 68,6 50-70 36.2-50.6 Dry
Front pipe % Rear pipe 363-510 37-52 26.8-37.86 Dry
Fuei pump x Fuel pipe 34.3-431 35-44 25.3-318 Dry
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ENGINE SPECIFICATIONS

Engine type HD-C HD-E
ltemn
Type Petrel, 4-cycle Petrel, 4-cycle
Mounting location Front Front
Number of cylinders and arrangement 4-cylinder-in-line, 4-cylinder-in-fing,
meunted lengitudinally mounted longitudinally
Combustion chamber type Pent reof type Pent roof type
Valve mechanism Belt-driven, SOHC Belt-driven, SOHC
Bore x stroke mm 7Ex 876 76x 8786
Compressicn ratie 9.5x03 9.5+£03
Cempression pressure kPa (kgficm?) - rom) 1373 (14.0) - 300 1373 (14.0) - 300
) SAE net KW/rpm General speciiications ©3/600C -
l;d&:;tm um EEC kKWfrpm Australian specifications —_ 05700
EEC DIN kwjrom | ECE & EEC specifications B3/68000 70/5700
£nging . SAE net KWfrpm | General specifications 126/3500 —
FIOPSE ] Madioum Ig2g Koot | Australian specifications = T28/4800
EEC DIN kWfrom | ECE & EEC specifications 126/3500 128/48C0
E_”g{;ﬁh"j‘”ﬁgj;"ﬂeighﬂ o 693 x 336 x 685 893 x 537 x 673
Service engine weight kg 96 98
Number of piston rings Compression ring 2 2
Qil ring 1 1
Intake Open 2° BTDC 2* BIDC
Valve timing Close 48° ABDC 48° ABDC
Open 43* BBDC 43° BBDC
Exhaust
Close 1* ATDC 1" ATDC
Intake 025 025
Valve clearance [HOT) mm rm—— 05 0aa
Idling speed pm 850 £ 50 850 + 50
Blow-by gas recirculating system Closed type Llosed type
Lubri- Lubricating method Fully-forced feed method Fully-forced feed method
g;g{?m Oil Pump type Trochoid type Trochoid type
Qil filter type Fult-flow filter type, filter paper type Full-flow filter type, filter paper type
o Whote 3.8 38
légg;ggyon o dm?3 | When only oil is changed 3.3 a3
When oil and oil filter are changed 35 35
Cooling method V-belt driven type V-beit driven type
Radiator type Comugation type forced circuiation Cormugation type fonged irculation
Soaare [ Covtant capasity X 5 Ty
{Vehicle with front heater) ém (eciuding 1.0 dm” in resenve tank) fexcluding 1.0 dm® in resarve tank)
Water pump type Centrifugal type, V" bell-griven tank Gentrifugal type, V™ beli-driven tank
Thermostat type Wax pellet type Wax pellet type
Air Type Filter unwoven fabric type Filter paper type
clearer [ nymper 1 1

" For GCC specitications: 693 x 602 x 685
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Engine type

HD-C HOD-E
ltem
Fuel tank Capacity liter 60 80
Locaticn . Underneath rear seat floor Underneath rear seat floor
Fuet pipe material Rubber and stesi tube Rubber and steel tube
Fug! pump type Diaphragm type Electromotor type
Fuel filter type Fitter paper type Fiiter paper type
Fuel Manufasturer Aigan industry —_
System Carburetor Type Cown draft, 2-barrel type -
Venturi diarmeter mm 21,28 —_
Choke valve type Wax type automatic chake —
Fuel injection device — Eigctronic type
Injection Type of nozzle retainer —_ With cushion rubber type
mﬁiégll.grof Nozzle type - Electronieally-controiled throttie type
Injection pressyre kPa (kgffem?) - 250 (2.55)
Voltage v 12 [Negative groundj 12 [Negative ground]
Type Battery ignition type Battery ignition type
Ignitior: timing °frpm BT.D.C. 3+ 2/850 + 50 BID.C 3+2/850 + 50
Firing order 1-3-4-2 1-3-4-2
Distributor type Ful-transistorized type Full-transistorizeq type
Ignition Breaker type - —_
system Distritutor Performance of | Centrifugal type | C°/600 tom 15%/3000 rom 0°/800 rpm 123000 rpm
timing advancing X X iz =
e rectnin | viemie | GOSN | Srat g
system Manufacturer CHAMPICN NIPPONDENSO NGK
Spark plug Type RCOYC4 K20PR-U11 BKRGE-11
Thread M14x1.25 Mid x 1.25 M14 x 1.25
Spark plug gap mm 1.0- 14 10-11 10-1.4
General specifications 36B20R (~'55824R) 36B20R (*'55824R)
Type ECE & EEC specificalions 36B20R (~'55B24R) 36B20R (*'55824R)
Batery Australian specifications 36B20R 36B20R
Capagcity General specifications 287¢("'36) 28 ("'36)
AH | ECE & EEC spacifications 28 {'38) 28 ('38)
{(EH) australian specifications 28 28
WFEQQ-EMS46
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SERVICE SPECIFICATIONS

TUNE-UP
Drive balt deflection when pressed with a farce of 98N {10 kgf)
Altemator New belt 4-5mm
Used belt S5-86mm
Coolant capacity wiheater 5.5 dm?
{Excluding 1.0 dm® for reserve tank] [5.8 am® for tropical specifications)
Engine oil capacity ’
Whole amount 3.8dm®
When only oil is changed Full level 3.3dm*
Low level 2.3dm*
When oil and fitter are changed 3.5 dm?
NOTE:
For the oil cocler-equipped engine, add 79 cm?
for whole amount.
Valve clearances (hot)
Intake 0.25£0.05 mm
Exhaust 0.33 +£0.05 mm
[Reference (cold)]
Intake 0.18 mm
Exhaust 0.25 mm
Spark plugs
Manufacturer NIPPONDENSO I NG CHAMPICN
Type K20PR-U11 | BKREE- 11 RCOYC4
K22PR - UM [ BKR7E - 11 RC7YC4
Thread M14 x 1.28
Spark plug gap mm 1.0-1.1 -
Ignition timing ?Hmf;gz;ﬂ oo rust b stable)
ldle speed
Engine type HOD-C HD-E
Idle speed rpm 850 % 50 850 = 50
Fast idle speed adjustment (HD-C) Full postton 130€ - 2000 rpm
Throttte positioner touch reveolution {rom}
HD-C HD-E (General) HD-E (US)
1300 = 50 rpm 1800 + 50 rpm 1600 + 100 rpm
Throttie positioner operating time HD-C 0.5 - 5.0 seconds
HD-E 0.5 - 5.0 seconds
Compression pressure at 3000 rpm Standard 1373 kPa {14.0 kgffom?)
Minimurn 1030 kPa (10.5 kgficm?)
Difference between cylinders | 147 kPa (1.5 kgflerm?)
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ENGINE MECHANICALS
Timing belt pulley Wear limit Camshaft 119,80 mm
Crankshaft 59.37 mm
Timing bett tansion spring Free length 46.5 mm
Instailation load
Camshaft Qil clearance (cylinder head-to-camshaft) 0.035 - 0.076 mm
Maxfenurn: imit 0.17 mm
Thrust clearance 0.1-0.25mm
Maximum fimit 0.45 mm
Journal diameter
Fuel pump cam diameter
Minimum 42.65 mm
Fuel pump cam stroke
Standard 5.0mm
Minimurm 4.8 mm
Valve cam lobe height
Intake Standard 33.08 - 23.28 mm
Minimum 32.9 mm
Exhaust Standard 33.00 - 33.20 mm
Minimum 32.85 mm
Maximum circle runout 0.03 mm
LCylinder head Warpage Cylinder biock side 0.10 mm
Intake manifold side | 0.10 mm
Exhaust manifold side| 0,10 mm
Valve seat angle Intake 30-45-70°
Exhaust 20-45- 700
Valve contacting angle 45°
Valve seat contacting width
Standard 1.4 mm
Allowance 1.2 - 1.6 mm
Maximurn valve seat recession 0.5 mm
Valves Vaive stem diameter  [ntake valve 6.560 - 6.580 mm
Exhaust valve 6.555 - 6.575 mm
Valve length Intake vaive 1128 mm
Exhaust valve 1145 mm
Vaive face angle . 45.5°
Valve stock thickness {Minimum)
Intake 0.8mm
Exhaust 1.0 mm
Valve stem oil clearance
Intake Standard 0.020 - ¢.060 mm
Maximum 0.080 mm
Exhaust Standard 0.025 - 0.065 mm
Maximum 0.090 mm
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Valve springs Free length Standard 45.2 - 46.0 mm
Minimum 44.3 mm
Installed tengion at 38.0 mm 258.9 N (26.4 kg
Maximum out-cf-squareness 1.6 mm
Vaive rocker arm and valve | Qil ¢learance Standard 0.012 - 0.083 mm
tocker shaft Maximum 0.08 mm
Valve rocker arm bore diametar 19.500 - 19.521
Valve rocker shaft outer diameter 19.468 - 19.488 mm
Valve rocker arm spacer Free width 22.00 mm
Exhaust manifold Warpage 0.1 mm
Intake manifold Warpage Cylinder head side 0.1 mm
Cylinder block Maximum cylinder head surface warpage 0.1 mm
Cylinder bore diameter
Standard 76.000 - 76.030 mm
0/50.25 76.250 - 76.280 mm
Bore honing angle 355
Coarse degree 1-242Z
Piston, piston pin and Pigton-to-cylinder bore clearance
piston rings Standard 0.025 - 0.045 mm
Maximum limit 0.11 mm
Piston ring groove-to-piston ring side
clearance
Standard. No. 1 0.03 - 0.07 mm
No. 2 0.02 - 0.06 mm
Maximum 012 mm
Piston ring thickness
Standard No. 1 1.17-1.19mm
No. 2 1.47 - 1.49 mm
Piston, piston pin and Piston ring end gap
piston rings Standard No. 1 0.27 - 042 mm
No. 2 0.35 - 0.50 mm
0.1 0.20 - 0.70 mm
Maximum No. 1 0.7 mm
Ne. 2 0.8 mm
a1 1.0 mm
Piston pin-to-connecting rod interference fit 0.012 - 0.044 mm
Piston-te-pistan pin clearance 0.005 - 0.011 mm
Flywheel Runout Maximum 0.1 mm
Connecting rod Big end thrust clearance
Standard 0.15- 0.4 mm
Maximurm Q.45 mm
Maximum bend 0.05 mm
Maximum twist 0.05 mm

EM-188




ENGINE MECHANICALS

Crankshaft Crankpin journal oil clearance 0.020 - 0.044 mm
Main journal oil clearance 0.024 - 0.042 mm
Crankpin journal diameter 44,876 - 45.000 mm
Main journal diametar 49.976 - 50,000 mm
Thrust clearance Standard 0.02 - 0.22 mm
Maxirnurm limig 030 rmm
Runout  Maximum 0.08 rm
Thermostat valve Cperating temperature ~
(HD-C) ON €3°C or more
OFF 55°C or less
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FUEL SYSTEM
Carburetor Float leve! Dimension assumed | 8 mm
by its own weight
Lip dimension 1.6 mm
Throttle valve closed angle
Primary a°
Secondary 200
Throtile valve fully opened angle
Primary 80°
Secondary 80
Kick-up angle 23°
Secondary touch angle 50°
* Opening degree of throttle valve at a time | 11.4°
when it is set to idling state by means of
throttle adjust screw
= Opening degree of throttle valve at a time | 18.0°
when throtiie positioner is operating
:cl;ir:l:s}bﬁ:'go;;gs:cmg-oﬁ of idie mixture 4l rev
Solenoid valve resistance 80- 1000
Outer vent resistance 30-450
Fuel pump (HD-C} Suction foree at 300 rpm 12.3 kPa (100 mm Hg} or more
Push rod length Standard 87.85 - 88.25 mm
Minimum 87.000 mm
Push rod stroke Standard 5.0mm
Minimum 4.8 rmm
WFESO-EMSST
LUBRICATION SYSTEM
Oil pump Compression spring free langth 57 mm
Body clearance 0.20-0.28 mm
Tip clearance 0.16 - 0.24 mm
Side clearance 0.035 - 0.085 mm
Oil pressure idling 19.6 kPa {0.2 kgifern®) or more
3000 rpm 24.5 - 490.4 kPa {0.25 - 5.0 kgfem?
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COOLING SYSTEM
Radiator cap Relief vaive opening pressure
Standard 73.6 - 108.0 kPa (0.75 - 1.05 kgficm?)
Minimum 58.8 kPa (0.6 kgl/cm?)
Thermostat Valve opening temperature
General 82 - 86°C
specifications
ECE & EEC 78 - 80°C
specifications
Valve lift General
specifications 8.5 mm or more at 98°C
ECE & EEC o
specifications 8.5 mym or more at 91°C
WFEQ)-EMS53
{GNITION SYSTEM
Igniion iming No sub vacuum timing advance takes BTDC 3+ 2
place, Engine revolution must be stable at
1000 rpm or less
High-tension cord Resistance Maximum 15 kQ per cord
Distributor Air gap between signal rotor and signai 0.2-0.4 mm
generator
ignition coil Primary coil 1.35 - 1.85 Q at 20°C
Secondary coil 22-30kQ at 20°C
WFESO-EM55¢
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ENGINE MECHANICALS

EFI SYSTEM (General specifications)

Fuel pressure regulator

Fuel pressure at No. vacuum

225 - 275 kPa (2.3 - 2.8 kgflem?)

Imjector

Resistance at 20°C
(approx.}

Injection amount (approx.)
Difference between each injsctor
Fuel leakage

11.0-1500

152 - 168 cm’/B0 seconds at 20°C
5 o’ or less

Less than one drop of fuel per minute

Between terminals bH - bA

EFl main relay Injector Between terminals @ - @ 60-850
relay - Infinity
Fusl pump relay Between terminals 8- % ;3];]30 o}
ldie-up V8V Resistance 30-50Q at 20°C
Throttle position sensar Resistance
Between terminals @ - @
Throttie valve 0.2 2 orlsss at 20°C
ciosed fully
Throttle valve a
opened fully 10 k& or more at 20°C

Throttle valve 10 k&2 or more at 20°C
closed fully
Throtile valve
opened fully 5 Q or less at 20°C
Fuel pump Fuel flow amount 235 cm® or more/15 seconds
Cocling water temperature Resistance
Bo°C 0.322 0.1 kQ
60°C 0.584 £ 0.2 K
Water temperature sensor 40°C 1.14 0.3 kK
intake air temperature
sensor 20°C 245+ 05kQ
rc 588+15kn
-20°C 182+ 32kQ
Pressure sensor
Output between SST terminals @ - @ (ground) (When engine is stopped.)
Measuring point X
Atmospheric pressure Voltage V
Altitude (height above sea level) kPa (mm Hg) ¢
m
o] 101.3(760) 32-40
500 95.5 (716) 31-38
1000 89.9 (674) 30-36

EM-190

WFESC-EMSSS




ENGINE MECHANICALS

. ECU CONNECTORS (General specifications)

Na. Contents of connection No. Contents of connection
1 | Power ground 18 | Cooling water temperature sensor
2 | injector 16 | Power ground
3 | Battery +B (Main reiay) 17 | injector
4 | Battery +8 (Back-up) 18 | Battery +B (Main relay)

5 | ldle-up VSV 19 | Check engine lamp
& | Feedback check terminal 20 | Fuel pump relay
7 | Ignition coil (negative) 21 | Engine ground
B | Starter switch 22 | Pressure sensor ground
9 | Test terminal 23 | Air conditioner magnet clutch
10 | Idle switch 26 | Vehicle speed sensar
. 11 | Electric load signal 28 | Power switch

12 | Sensor power supply (approx. 5V) 29 | Oxygen sensor

13 | Pressure sensor 30 | Sensor ground

14 | Intake air temperature sensor

S|1a113j12i11 05987 615437211

@
e (Black connector)
¥ AE  SST check side

) @3@@ (White connector)

ECU side
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ENGINE MECHANICALS

VOLTAGES AT ECU WIRING CONNECTORS (General specifications)

EM-192

Terminals STh yotage or Conditions Remedies
" . Procaed to flow
(0 -{21) Lessthan 10 Ignition switch OFF. chart {2),
Less than 1v tgnition gwitch OFF (after more than one minute}, Check power
2y-{21
@-n Cgf:g‘ faﬂew Ignition switch ON. supply.
Less than 0.1V Ignition switch OFF (after more than ten seconds). Check power
(3)-(21) About battery ]
i i suppily.
voltage Ignition switch ON. PRiY.
4)- (21) About battery At all times (Measured voltage is lower than specified voltage Check power
- voitage only during starting period.) supply.
About battery Engine fully warmed up. All accessary switches turned OFF. Check power
(5)- 21) voltage supply.
Check idle-up
Less than 3v Idle-up VSV ON, VBV control.
4.5- 5.5V Proceed to fiow
T Igrition switch ON. T-terminal shorted with ground terminal, chart (2).
Throttle valve fully closed. Check diagnosis
(&) - (21) Less than 1V code.
0-45t055V Ignition switch ON. T-terminal shorted with ground terminaf. Oxygen sensor
(Measureg Engine revolution speed builds at 2000 rpm after it has fully xytgm
voltage varies) warmed up, system.
Less than 0.1V Ignition switch OFF.
(M- (21 About battery Checjk power
L . supply.
voltage Ignifion switch ON, Pply.
- (21) Less than ¢.1v Ignition switch OFF. Chack power
More than 6V When ignition switch is set to ST position, supply.
1V Igniti iteh OFF.
@ -{21) ::?mminzr; e —— Check T-terminal
it 7 wiring.
voltage Ignition switch ON. g
Less than 0.5V ignition switch ON. Threttle valve fully closed. -
(10} - 21) Throttle position
jgg‘g Dattery Ignition switch ON. Throttle vaive fully opened. $ensor system.
Less than 0.4V Ignition switch ON. Headlamp switch and/or defogger switch )
OFF. Ghack idle-up
(-2 Ignition switch ON. Headl switch and/or defogger switch V8V control.
More than 9 N ch ON- amp Coger s
(12) - (22) Less than 0.1V ignition switch OFF, Check VGO
45-558V Ignition switch ON. wiring.
Ignition switch ON. Atmospheric pressure is 101.3 kPa Check pressure
(13)- (&) 82-40v (760 mmHg). sensor.
- . o s ) Check intake air
{14) - (20} 15-3.0V la%rllgon switch ON. Air temperature inside surge tank: temperature
sensor,
Check cooling
Ignition switch ON. After engine has been warmed up fully. water
(15) - (30) 0.40 - 0,85V (Cooling water temperature: 80 - 90°C. temperature
SENSOT.
{16) - (1) Less than 10 ignition switch OFF Proceed to flow
: chart (2).
Less than 1V Ignition switch OFF (after more than one minute). Checkjrepair
(17) - {21} Abaut ba N . injector power
voltage tery Ignition switch ON. supply.
WFEIO-EMSS57




ENGINE MECHANICALS

Terminals iﬁéﬂfge or Conditions Remedies
(18- (21) Less than 0.1v Ignition switch OFF. ggack/repai;
18) - About batt - . power
voltage ery Ignition switch ON, supply.
Less than 3V ignition switch ON., (Check engine famp illuminated.) Check power
19 - (21 supply fer check
(19)- @1 ﬁc?l?augt ebaﬂery Engine is rotating. (Check engine lamp not ifurninated). engﬁ-uz lamp.
Less than 1V Ignition switch ON. Fuel pump is operating. Checkfrepair fuel
(20) - (21) - - i j pUMP power
cgg‘g ebattery lgnition switch ON. Fuel pump is stopped. supply.
e . heck
{21)- Engine ground | Less than 0.2Q Ignition switeh OFF. Siring. ground
{22)- (21} Less than 0.5Q Ignition switch OFF. Replace ECU.
(23) - (21) About battery Engine s rotating. Air conditioner cumpressor is rotating. ggﬁgﬁ‘. oariurer
voltage (Genuine air conditicner-equipped vehicle.} wirin gI
ignition switch ON.
(26) - (21) g atgeAp 52?:: o When vehicle is moved. (Measured valtage changes 4 times for S;:S; speed
i 9 maoverment of 1.5 m.)
About battery ignition switch ON. Throttle valve fully closed. Check throttie
{28) - (21) voltage position sensor.
Less than 0.5V Ignition switch ON. Throttie valve ully opened. '
Less than 0.1V | Ignition switch ON (after more than 80 seconds). ge“fs%‘r oxygen
29) - {21 -
@)-@y Voltage varies Afier engine has warmed up fully. When engine revolution is Check fuei
within 0 - 1.0v. held at 3000 rpm for more than two minutes: system.
i i Pi d
(30) - (21) Less than 1Q Ignition switch ON, O?rlm)»m flow
WFEQD-EMSSR
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ENGINE MECHANICALS

EFI SYSTEM (U.S. specifications)

Fuel pressure regulator

Fuel pressure at No. vasuum

225 - 275 kPa (2.3 - 2.8 kgficm?)

Injector

Resistance at 20°C
(approx.)

(approx.}
Ditfererce between each injector
Fuel leakage

Injection amount

11.0-150Q

152 - 168 cm¥/60 seconds at 20°C
5cm®or less

Less than one drop of fuel per minute

EFI main relay Injector Between terminals (D - @ BO-850
relay - Infinity
Batween terminals @ - @ 70-90Q
Fuel pump relay @-@ nfinity
Idle-up VSV Resistance 30 -50Q at 20°C
Resistance
Between terminals (3 - &
Throttle valve 0.2 £ or less at 20°C
closed fully
Throttie valva
Thrattle position sensor opened fulty 10 ki ar more at 20°C
Between terminals @ - @
Throttle vaive 10 k2 or more at 20°C
closed fully
Throtte valve
opened fully SO or less at 20°C
Fuel pump Fuet! fiow amount 235 cm® ar meore/15 seconds
Cooling water temparature Resistance
80°C 0322+ 0.7 k2
Water temperature sensor | 60°C 0.584 + 02 kQ
Intake air temperature
sensor 40°C 114+ 03 kQ
20°C 24505 kQ
oC 588+ 1.5 k2
—20°C 162+ 3.2 kO
Pressure sensor
Output between SST terminals @ - @ (ground) (When engine is stopped.)
Measuring point i
Atmospheric pressure Voltage v
Altitude (height above sea level) kPa (mmHg)
m
0 101.3 (780) 3.2-40
500 85.5 (716) 3.1-38
1000 89.9 {674) 30-386
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ENGINE MECHANICALS

ECU CONNECTORS {U.s. specifications)
The figure below shows the arrangement of the ECU connector terminals.

ECU side
[
21| 20 18 1€ | 15 12111 <] 8 7 g 5 3 1
42 1 41 140139 | 38 37 [ 36 339 3 30| 22 27 ) 26 22
SST side
WFESC-EMSE0
Table Showing ECU Connections (US Specitication)
Terminat Contents of connection Terminal Contents of connection
code code
1 Main relay (Power supply) 22 Main relay (Power supply)
2 | Batlery (Backup power supply) 23
3 Ignition coil primary valtage 24
4 25
5 Pressure sensor power supply 26 Oxygen sensor
[ Pressure sensor 27 Intake air temperature sensor
7 Cooling water temperature sensor 28
8 Vehicle speed sensor 29 Operation system ground (Engine)
9 Electrical loag (Headlamp and defogger) 30 Electrical load (Blower fan)
10 31
" Check connector (Test terminal) 32 Throttle position switch (Power switch)
12 Throttle position switch {Idle switch} 33 Stop lamp
3 Starter 34 Ait conditioner magnet switch
14 35
15 Oxygen sensor feedback check terminal 36 Operation system ground
16 Check engine lamp 37 | Fuel pump reiay
17 38 Pressure VSV
18 EGR vsv 39 Systern ground
18 40 Idle speed contral VSV
20 Injector 41 Injector
21 Actuator drive ground {Engine) 42 Actuator drive ground (Engine)
WFEQC-EMSG 1

EM-195



ENGINE MECHANICALS

Voltages at ECU connectors

EM-196

Terminals STD voltage or resistance Conditior: Remedies
(G- About battery voltage ignition switch ON scl?:cpll; power
@ —@ About battery vokage | At all ime g:‘:p“:; Power
®— About battery voltage lgnition switch ON When engine is stopped: gﬁ;::;power

) . . Check power
®@—-8 45-55V Ignition switch ON sunply.
@—-& 3.2-40V Ignition switch ON When atmospheric pressure of Cg @

101.3 kPa {760 mmHg) exists, ressu
SENSOT.
” . When cooling water temperature is Check water
H—& 04-065V Ignition switch ON .
80°C: temperare
H—8 0322+ 0.1 W When cocling water temperature is 80°C sensor.
®&—@ 0 - About battery Ignition switch ON Measured voltage changes when Check speed
voltage vehicie is moved 1.5 m. SENsor.
Lessthan 50V Ignition switch ON When defogger and headlamp
o—@ switches are turned OFF: Check TSC
About battery voltage Ignition switch ON When defogger and/or headlamp vV,
switches are turned ON:
About battery voltage Ignition switch ON When test terminal of check
connecter is not connected with Check
round terminai:
-8 g T-terminal
Less than 1.0V Ignition switch ON When test terminal of check wiring.
: connector is connecied with ground
i terminai:
©—_8 Lessthan 50V Igrition switch ON Throttle valve fully closed Check
About battery voltage Ignition switch ON Throttle valve fully openad hrottle
position
@—® Less than 29 G Throttle valve fully ciosed system.
Mere than 1000 Q Throttle valve fully opened
G- ov Ignition switch ON Chetk power
More than 6 V When ignition switch is set to ST posttion: Supply.
Measured voltage After warming up engine completely, connect test terminal of Check fuel
B—@ changes at a paint check connector with ground terminal. Hold engine revolution
between 0 - 5.0 V. speed at 3000 rpm for two minutes. systean,
Less than 3.0 V Igrition switch ON * Engine is siopped.
» When check engine lamp is
Hyminated: Check pewer
®—@ supply for
About battery voltage Ignition switch ON » After engine starts: engine lamg,
+ When check engine lamp is
extinguished:
WFESO-EM562



ENGINE MECHANICALS

Terminals STD voltage or resistance Condition Remedies
» After engine starts: Check power
About battery voltage Ignition switch ON « Cooling water temperature is below I
40°C, Suppiy.
@B—@
» After engine starts: Check ESV
Less than 3.0 V Ignition switch ON + Coaling water temperature is above .
41°C. WINRg.
Less than 1.0 ¥ At Iteahst 30 seconds have elapsed after tuming OFF ignition Check power
@—® switch. oy
About battery voltage Ignition switch ON + Engina is stopped.
o—& Less than 0.01 v Ignition switch ON :mﬁ)
@& About batiery voltage | Ignition switch ON :J;;mr
. After warming up engine completely,
B—® e;g'lgee in output Ignition switch ON hold engine revolution speed at 3000 Check fuel
g rpm for two minutes. Systen.
. . Air ternperature inside intake Check intake
@— 15-30V Ignition switch ON manifold is 20°C: ar
temperature
— 2451205 Q When air temperature inside intake manifold is 20°C: SENSON.
Check
B —B Less than 0.1V fgnition switch ON ground
wiring.
About battery volta, Ignition switch ON Blower fan switch turned OFF
®—@ ryvolage 1S : Check 5C.
Less than 2.0 V Ignition switch ON When blower fan switch turmned ON:
@@ About battery voltage Igniton switch ON Throttie valve fully closad
Less than S0V ignition switch ON Throttle valve fully opened me
- More than 1000 & Throttle vaive fully closed system.
Less than 20 Q Throttle vaive fully opened
e—@ Less than 1V Ignition switch ON When brake pedal is not depressed: Cheek brake
About battery voltage At all ime When brake pedal is depressed: WIRRG.
WFESQ-EMSES
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ENGINE MECHANICALS

EM-198

Terminals STD Voltage of resistance Condition Remedies
Less than 1V Ignitior: switch ON When compressor magnet switch of .
air cendttioner is turned OFF: Check air
2-® congitioner
About battery voltage Ignition switch ON When compressor magnet switch of idte-up VSV
air conditioner is tumed ON:
Check
& —@ Less than 0.1V Ignition switch ON ground
wiring.
About battery voltage ignition switch ON When fuel pump is stopped: Check of
o—-& r2pair pump
Less than 20V fgnition switch ON When fuel pump is operating: power supply.
About battery voltage Ignition switch ON When pressure VSV is turned OFF: Check
®-8 Less than 3.0V Ignition switch ON For Q.5 second immediately after pressure VSV.
engine starls
@ —Engne || oo than 0.1 v Igniion switch ON grm(d
ground : L
wiring.
Less than 3.0V lgnition switch ON Engine is stopped.

&@—8 About battery vottage Ignition switch ON When test terminat of check 33'130& I
connector is connected with ground '
terminal:

Less than 1.0V At least 30 seconds have elapsed after turning OFF ignition
[ -] switch, Check power
supply.
About battery voltage Ignition switch ON Engine is stopped.
Check

2-@ Less than 0.1 V Ignition switch ON ground

wiring.
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