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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. A

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 alloy. 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
ln 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 (0.02 inch) 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 A
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.

I WNU89-EMOO3

EM-3



ENGINE MECHANICALS ~

CAMSHAFT  
The camshaft made of cast iron employs a hollow type so as to achieve the reduction in weight. This single
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 a
greater pitch) may come at the valve rocker arm side. . - M

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 cylinder
head.
Furthermore,.the valve rocker shaft at the intake side is provided with recessed portions so as to accom-
modate the spark plug tubes.
When installing the valve rocker shaft, care must be exercised as to its correct installing direction. The
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 contact
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 thecrankshaft timing belt pulley through an RU type cogged
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 block.
For reduced weight, the crankshaft 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 flywheel adopts a thin contour which features excellent heat radiating properties. To provide an adequate
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 oil
from reaching the clutch disc surface in the event that oil leaks out from the crankshaft side through the
flywheel attaching bolts.
The ring gear is shrinkage-fitted onto the outer periphery of the flywheel.

FLYWHEEL/ATTACHING BOLT
The bolt employs a 12 point type. To prevent these bolts from becoming loose, special care has been
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 sealed
by applying sealer to them.

WNU89~EMOO4

El\/I-4



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 lower 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.
ln 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.
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Problem

ENGINE MECHANICALS
TROUBLE SHOOTING

Possible causes l Remedies
. . I1 H __ _ _ _ __

_ ’ my
l

Page

Engine overheats. Cooling system faulty. Troubleshoot cooling system.

Incorrect ignition timing. Reset timing.

Excessive engine load
Q Clutch faulty Troubleshoot clutch.
~ Brake drag Troubleshoot brake.

coe 3
|G— 22

CL— 5

Engine will not crank or
cranks slowly.

Charging system faulty l Troubleshoot charging system.

Starting system faulty. T T T TTroubleshoot starting system. T ST- 2

CH- 2

Engine will not start/Hard
to start
(Only cases where
cranking by starter motor
is normal).

Ignition problem I If If I
l0 ignition coil

0 lgniter
o Distributor
0 Ignition wiring

Spark plugs faulty

Spark plug wire disconnected or faulty.

Low compression.

Vacuum leaks
v EGR valve
o Throttle body
~ PCV line
0 Intake manifold

No fuel supply to injector
0 No fuel in tank P
o Fuel pump not working
0 Fuel filter clogged
0 Fuel line clogged or leaking

EFI system malfunctioning

nspect ignition coil.
inspect lgniter.
inspect distributor.
;nspect ignition wiring.

nspect plugs.

1 nspect wires.

Check compression.

Check EGR system.
Check throttle body.

\ Check PCV line.
i. Check intake manifold.

Repair, as necessary.

Troubleshoot EFI system.

G- 8
iG- 4
lG- 10
G—— 3

G—— 6

TG- 5

EM- 18

EC— 10
EF-119
EC- 4

EF—‘l 15

EF- 13

Rough idle/Engine stalls or ,
misses.

Spark plugs faulty.

Spark plug wires faulty.

Ignition problem.

0 Ignition coil
0 lgniter
0 Distributor
0 Ignition wiring

incorrect ignition timing

ncorrect valve clearance

i__OW compression

incorrect idle speed

Vacuum. leaks.
EGR valve

0 Throttle body
o PCV line
o intake manifold

EFI system malfunctioning
7"’ "Q13 I

ElVl--6

inspect plugs.

Inspect wires.

Inspect ignition coil.
inspect lgniter.
inspect distributor.
inspect ignition wiring.

i Reset timing.

j Adjust valve clearance
Check compression.

Adjust idle speed.

Check EGR system.
Check throttle body.
Check PCV line.
Check Intake manifold.
Repair, as necessary.

lG- 6

|G— 5

IG-» 8
|G—- 4
lG- 10

lG— 22

EM- 11

El\/l—- 18

MA-— 14

EC— 10
EF-119
EC— 4

EF-— 11

WRU90-EMOO2



ENGINE MECHANICALS

E Prebiem Peeeible eefiegee  ggggggg Remedies g_ Page I
Idle speed is too high. Fuel line clogged

Air suction

O

o Intake manifold Check intake manifold.
0 Vacuum hose disconnected Check vacuum hose for proper piping.
~ Throttle body

EFI system malfunctioning

Incorrect idle speed.

heck fuel line. . EF-102

Check throttle body. EF-119

Troubleshoot EFI system. EF— 1 1

Adjust idle speed. l\/A- 14
Engine hesitates/Poor
acceleration

Spark plugs faulty

Spark plug wires faulty.

Incorrect ignition timing.

ignition wiring failure

incorrect valve clearances.

Low compression.

Fuel system clogged.
Air cleaner clogged.

Engine overheats.

Vacuum leakage
~ EGR valve
w Throttle body
QPCVIMG
0 intake manifold

Emission control system
malfunctioning (cold engine)

EGR system always on
EFI system malfunctioning

inspect plugs.

inspect wires.

Reset timing.

inspect wiring.

Adjust valve clearances.

Check compression.

Check fuel system.

Check air cleaner.

Check cooling system.

Check EGR system.
Check throttle body.
Check PCV line.
Check intake manifold.

Repair as necessary.

Repair EGR system.

Repair, as necessary.

ll

IG-— 6

l'G— 5

l'G— 22

IG-~ 3

EM— 11

EM- 18

EF— 93

MA- 9

CO- 3

EC- 10
EF—119
EC- 4

EC- 1O

EF- 11

l

l
Engine dieseling (Runs
after ignition switch is
turned off.)

EFI system malfunctioning

Incorrect ignition timing.

Repair, as necessary.

Reset timing.

EF— 11

lG—- 22

Muffler explosion (after
fire) during deceleration
only

Incorrect ignition timing.

Incorrect valve clearance.

Air cleaner clogged.

EFI system malfunctioning

Reset timing.

Adjust valve clearance.

Check air cleaner.

Repair, as necessary.

IG-— 22

EM- 11

l\/|A—- 9

EF-- 11

lIl

Engine backfires. incorrect ignition timing.

Incorrect valve clearances.

EFI system malfunctioning

Vacuum leakage
o EGR valve
o Throttle body
o PCV line
- Intake manifold

EI\/l-7

Reset timing.

Adjust valve clearances.

Repair, as necessary.

Check EGR system.
Check throttle body.
Check PCV line.
Check intake manifold.

|G— 22

EM- 11

EF— 11

EC— 10
EF—1 19
EC— 4

WRUQO-EMOO3



ENGINE MECHANICALS  

Problem ii Possible causes Remdies I Page
Excessive oil
consumption

Oil leak.

PCV line clogged.

Valve stems worn.

Piston rings worn or damaged.

Valve stem oil seals worn or damaged.

Repair, as necessary.

Check PCV hose.

Check rings. .
Check valves and guides.

Replace oil seal.

EC- 4

EM- 99

EM- 48

EM—45, 60

Poor fuel mileage Spark plugs faulty.

incorrect ignition timing.

Ignition wiring failure

Low compression.

Air cleaner clogged.

Fuel leak.

l EGR system always on
Tires improperly inflated

Clutch slips.

Brakes drag.

EFI system malfunctioning

Idle speed too high

i Distributor advance failure

lnspectplugs.
Reset timing.

Check ’gnition wiring.

Check compression.

Check air cleaner.

Repair as necessary.
Check EGR system.
inflate tires to specified pressure.

Troubleshoot clutch.

Troubleshoot brakes.

Repair, as necessary.

Reset idle speed.

Check distributor.

lG— 6

lG— 22

lG-- 3

EM- 18

l\/lA- 9

EF-— 93

EC—- 1O

CL-— 5

EF-— 11

MA- 14

G-— 10

Engine detonation
(knocking)

j Incorrect ignition timing

Spark plugs faulty
Distributor advance failure

EFI system malfunctioning

Reset timing.

Inspect plugs.
Check distributor.  
Repair, as necessary.

:6» 22
e- 6

EF— 11

Unpleasant odor incorrect idle speed.

incorrect ignition timing

Vacuum leaks
o PCV line

, I IIl'l8
l 0 intake manifold

5 I WRU90-EMO04

El\/l--8

Adjust idle speed.

Reset timing.

Check PCV system.
Check EGR system.
Check intake manifold.

MA-— 14

lG— 22

EC—- 4
EC—- 10

EFI system malfunctioning Repair, as necessary. EF- 13

e- 10 ‘



ENGINE TUNE-UP .,
1. Inspection of engine coolant level

ENGINE MECHANICALS

\;. /1

~---)1 "“'“:>“-‘ii? \\\ *
/ ” \\ \ Reserve

\ _\ > \
I . ' \

1

I ,. nk a(See page CO--8.) A - r‘ ‘A ta C D

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

3. Inspection of air cleaner filter element
(See page MA—9.)
Clean or replace the air cleaner filter element.

// if
L?

/_§___

// “Full” line

1' . A ! “Low” line
l / I ~\ \~ l

if I SECRET: wi=iu9@-EM@@s

Low level Full level

l
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4- Inspection of battery i Hydrometer

Maintenance free battery ,', a ‘V
(See page CH-4.) @ I \=~.

" E-.8’ Cr) I%
[ "T I "’f7:j§§YTTi?TTIl' ' Q

5. Inspection of spark plugs
I!

/5;‘ eg-¿e“

5, l

iTTT7l“.”.‘ff I

IQ‘

(See page lG-6.) i /I 4
Recommended spark plugs: l (gt
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ENGINE MECHANICALS
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
cornpression stroke.
NOTE:
~ The valve clearance adjustment is performed normally

when the engine is in a hot condition.
o “Hot engine condition” denotes a condition in which the

cooling water temperature is 75 - 85°C (167 - 185°F) and
the engine oil temperature is above 65°C (149°F).

0 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 alter warming up the engine.

WRUQO-EM010

(1) Removal of air chamber ‘I _ I 5 _ — T _ '
(D Disconnect the air hoses from the air chamber. ‘ Clamps
® Detach the air chamber by removing the three at- /‘. E-1/¿n® Unlock the two clamps with your hand. Then remove ,.

the air chamber. .
$13‘ 3:»

taching bolts. I

a ».;:.\\

9.

T“ 1\\"<‘RD '

Air hoses p

e87/”\\\
W 7 W 77777 777"’ "777 IéiiiiriliÀ . W777.’ 7775"’ "4i‘ÀW "WW 7 I" I "7" \(2) Removal of cylinder head cover I

G) Disconnect the accelerator cable from the clamp. _//X \% _‘ ~.
® Detach the spark plug wires from the clamps. A g

 &. ,5 Os i ’ /1 n

‘\ /__

\\\~.. l /

V!

I if C" I If I5IIwnu'§olEivio¥2
© Detach the spark plug wires at the cylinder head

side.
NOTE:
o Be sure to hold the rubber boot during the spark plug '

wire disconnection. Never remove the spark plug wire, e- \, _4
holding the cord portion. W , ,_43

Correct , Wrong
WRUQO-EM013

EM--10  



@
(if the radio equipped vehicle, remove the bond
cable from the air chamber bracket.)

© Disconnect the PCV hoses from the cylinder head ii“  icover. /* Qt ‘ <9 i
Y T’ I

A ':'~¢. }@5§% @E~@@

© Loosen the nine bolts (10 mm) over two or three
stages in the sequence shown in the right figure.
After removing thebolts, proceed to remove the
cylinder head cover.  

NOTE:
o ‘ Be sure to loosen the bolts progressively and uniformly

over two or three stages. _
0 The timing belt cover attaching bolt (D should be pulled

out fully.
0 Be very careful not to damage the grommets of the spark

plug tubes.

(3) inspection and adjustment of valve clearances
G) 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. A

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

EI\/I~—-11

Detach the air chamber bracket and accelerator j T I 3'
cable clamp by removing two screws. I i, %\

I I I  eMw@ ‘ ~

“Ty/Cix
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ENGINE MECHANICALS

_ _ _ . Jun-Ii __l__ __.1__

® Check to see if the valve rocker arms of the No. 1
cylinder are free or are being pushed up. According e
to the following table, check and/or adjust the valve
clearances, using a thickness gauge. —~ '

Valve clearances (Hot condition) I
Intake: 0.20 - 0.30 mm (0.008 - 0.012 inch ) __ __
Exhaust: 0.28 - 0.38 mm (0.011 - 0.015 inch)

(Reference: Cold) =
Intake: 0.18 mm (0.007 inch)
Exhaust: 0.25 mm (0.010 inch) ’

I

_‘\iT(
».,\

_eir..l»~i~‘Y
U

_...............\I_.........___i

WRU90~EMO19

NOTE:
o Before the adjusting bolts are tightened, apply engine oil

to the lock nuts and rocker arm adjusting bolts.

The “O” marks denote those valves that can be adjusted under that setting.
— 7 .77 | — _l_

A . , CylinderNo. i F
" P . . 1 I 2 3 4

A Rocker arm condition A g

When valve rocker arms of No. 1 cylinder are free: I (N ,‘ O O
(Piston of No. 1 cylinder is at top dead center under .. . . . A . .
compression stroke) EX Q j Q

When valve rocker arms of No. 4 cylinder are free: _ Ex Q Q
(Piston of No. 4 cylinder is at top dead center under -. - ........2.- _ __ 2- ....2 .1 is _ _ _

. compression stroke) , IN Q A i Q

WRUQO-EMO20

© Turn the crankshaft 360 degrees. Proceed to check *
and/or adjust the remaining valve clearances.

WRUQO-EMO21

7_______ _____ __ _ __ _

(4) Installation of cylinder head cover
(D Wipe off the oil or dirt from the gasket surface of the

cylinder head cover. _ ~"
CAUTION: .. = .." ,
o Be sure not to drop the dirt or gasket tips into the timing

belt cover. ‘e
5

¢"""'Q Q IW‘

“

I 4-__»-c_.
, _,,.""" '“~ \

-=.-s\_ \

I W I I I 17/Inuso-§M022

identification mark® Check the cylinder head cover gasket for evidence
of damage.
Replace the gasket, as required.

NOTE: 7’ 01:: I .1
o Install the cylinder head cover gasket in such a direction } ; ‘ _,, I tr '

that the identification mark may come at the intake side. ' . ~~-~- ‘I"‘e
e

L ‘U ?“_-'-€

Mltquuvu
f;

\..-

I "”"wnJ9oii:M02a
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ENGINE MECHANICALS

® Check the rubber grommets of the spark plug tubes I
for evidence of damage. ~=...2.1_g__%j ,
Replace the rubber grommets, as required. \ W-25” T 5*" 2-. 2 ‘_ .

‘-_.--_.\ _“‘——-(See page EM-73.) I i:@@ 7

4‘ I

Q i
0 .;@. 1 If

O T“'-. ' O ‘‘

__ O If r .... ~+~...._..-I . /
$0-0‘ ‘_

O

WRU90—EMO24

@ 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. I , -__-Q} __ :""

if
0|‘E’-2-'=-*_.t-=eI~ <<i@

€§,3 .5-I%0@
\....-I Mg< <

WRU90~El\/1025

© install the cylinder head cover on the cylinder head.
NOTE:
o Be very careful not to damage the rubber grommets for l

spark plugs during the cover installation.
Make sure that the rubber grommet is fitted properly to
the spark plug tube.

’\

‘+\

'0 /_&

WRUQO-EMO26

© Tighten the cylinder head cover bolts over two or
three stages in the sequence shown in the right

ifigure, until they are tightened to the specified i
torque.

Tightening Torque: 0.3 - 0.5 kg-m
(2.2 - as ft-lb, 3.0 - 4.9 N-m)

@¢

l '2) ® CD
9. .____. . °  <>“‘ <>0<>e

j @A‘illlHl A5553” i
i I16 VÀl!-Vll i

® @

If I T¿wnuso-EM027

Tightening Torque: 0.2 - 0.4 kg-m § :
(‘Q ighten the timing betcoverattac ing ot. _\~\,\( H V If 3

(1.4 - 2.9 ft-lb, 2.0 - 3.9 N-m) 0 ~-» =2 J

ai.
\\

/‘I

A
/' ‘, .

4' >

EI\/I-13
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ENGINE MECHANICALS  

Tighten the air chamber bracket tightening bolts "7 E I I Q
and clamp bolt. Then clamp the accelerator cable.

Tightening Torque: 0.3 - 0.5 kg-m
(2.2 -» 3.6 ft-lb, 3.0 - 4.9 N~m)

© Connect the bond cable to the air chamber bracket,
and tighten the attaching bolt.
(Only for the radio equipped vehicle)

Connect the PCV hoses to the cylinder head cover.

® install the spark plug wires to the spark plugs.
NOTE:
o Be sure that the spark plug wire is connected securely

to each spark plug.
v Care should be exercised not to damage the spark plug

wire rubber grommet with the spark plug tube.

® install the spark plug wires to clamps.
NOTE: A
o Align the pink paint marks provided on the No. 1 and

No. 2 spark plug wires with clamping position indicated
in the right figure.

(5) installation of intake air chamber
Q) Connect the air hoses to the intake air chamber.

NOTE:
- At this time, make sure that the mating mark at the hose

side is aligned with the mating mark at the intake air I ‘
chamber side.

El\/I-14
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Paint mark
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® install the clamps of the intake air chamber hoses.
® Connect the air hoses of the air conditioner and

power steering.

Q1) Install the intake air chamber to the bracket with
three bolts.

(6) Start the engine. Ensure that the engine exhibits no
trouble, such as oil leakage.

Inspection of ignition timing
(See page IG-22.)
Check to see if the ignition timing mark of the crankshaft
pulley is aligned with the indicator of the timing belt cover.
NOTE:
~ This does not include the sub~ignition timing advance of

the distributor.

Adjustment of idle speed
(See page MA-14.)
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ENGINE MECHANICALS

CHECK METHOD OF IDLE HC/CO ‘ T T
CONCENTRATIONS f T

o This check is used only to determine whether or not the mi G- -
idle HC/CO emissions comply with the regulations.

\I
H

1. Initial Conditions H gggggggKg .
(1) Air cleaner filter element installed. WN“89'E’“°37
(2)
(3)
‘l \,K41
r \
K5!

\

(61
\

(71'
(8)
(9)

_(’O]l

All accessories switched OFF.
All vacuum lines connected.
(e.g. EGR system)
All pipes and hose of air intake system connected.
Ignition timing set correctly.
Transmission in “l\leutral” Position.
Warm up the engine thoroughly.
Ensure that the exhaust system exhibits no gas leakage.
Ensure that the intake system exhibits no air leakage.
Tachometer and HC/CO meter at hand and calibrated.

2. System inspection of oxygen sensor
(1) Remove the cap ot the check connector. Connect the

following SST to the check connector.
SST: 09991-87702-O00

(2) Start and warm up the engine completely.
(8) 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.

El\/l——1 6
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ENGINE MECHANICALS 

(5) Hold the engine speed at 3000 rpm.
(6) After a lapse of 2 minutes, ensure that the reading of

the voltmeter conrected 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.

WNU89-EFO93

3. l\/leasurement .

atleast400mm(15.7 inch). / )"
( 1) Insert the HC/CO meter testing probe into the tail pipe *1** F

i<,_( * :55

‘ ‘*--_. 'Tf";.;. 1*

' \\\\_-ydq v

,.
‘ \

(Y  

'” 1:’ ~9'\-Q
'\

FIX

(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.
lf the HC/CO concentrations dose not conform to the
regulations, see the following table for possible causes.

Trouble shooting
ii i IIII4I—— 1 I *5” ' ‘. ____ i "I$__ _  _

HC . CO g Problems *
— "1It1_ | IIU1__

Possible causes

iiw¿ulse-E0659‘

WNU89-EF040

ii’ .___ 7 r "Incl '*"'llnw1_

High Normal A Rough idle 1. Faulty ignition K
o incorrect timing

o Open or crossed high tension cords
- Cracked distributor cap

1 - Fouled, shorted or improperly gapped spark plugs

°".~°~9°l\>

Leaky EGR valve
Leaky exhaust valves

l . Leaky cylinder

1 Incorrect valve clearance

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

High , High F Rough idle L 1.
l 1 (Black smoke from 1 2.

exhausn

Restricted air filter
Faulty EFI system
o Faulty pressure regulator
0 Cogged fuel return line
o Defective water temp. sensor

Defective air temp. sensor
Faulty throttle position sensor

o Faulty pressure sensor
\ - Faulty injector

1 o Faulty ECU
8. insufficient warmed up three way catalyst

7'1\IIlnMIi_T 'xIIA1__ _ _.:— Y¿nllaq _ _

E|\/l—-1 7
WNU89-EMO41



ENGINE MECHANICALS

COMPRESSION CHECK
NOTE:
o 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. Then turn OFF the ignition
key.

2. Remove the intake air chamber. (See page El\/l-10.)

3. Removal of spark plugs
(1) Remove the spark plug wires from the clamp.
(2) Disconnect the spark plug wire at spark plug side.
NOTE
o Be sure to hold the rubber boot during the spark plug

wire disconnection. Never remove the spark plug wire,
holding the cord portion.

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

4. Disconnect the distributor connector.

5. Pull out the injector relay and fuel pump relay from the relay
block.

EM-18
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6.
(1) Insert a compression gauge into the spark plug hole. ' ____.,-J—“:_ ;;;;;:
(2) Depress the accelerator pedal fully. , "1-l—~ I ..

. . . . ‘i Q I‘ 6(3) While cranking the engine, measure the compression (U E
pressure. " 1

y o a eas a
revolution speed of 300 rpm is attained

l -'0__-.i(4) Repeat the steps (1) through (3) for each-cylinder. (x \\ ~\ ,

NOTE:
o Perform the measurement in the shortest possible time.
0 Crank the engine for the same duration for each cylinder.

Compression pressure:
14 kg/cmz/at 300 rpm (199.1 psi/at 300 rpm)

Minimum pressure:
10.5 kg/cmz/at 300 rpm (149.4 psi/at 300 rpm)

Difference between cylinders:
1.5 kg/cm‘?/at 300 rpm (21.3 psi/at 300 rpm)

(5) lf 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.
0 lf adding oil helps the compression to improve,

chances are that the piston rings and/or cylinder
bores are worn or damaged.

o lf 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. lnstall the injector relay and fuel pump relay to the relay
block.

8. Connect the distributor connector. Install it to the clamp.

EM—-19

ENGINE MECHANICALS
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ENGINE MECHANICALS .

(9) Install the spark plugs using the following SST. K \. Z- ' C
SST: 09268-87703-000 \ gs; -\
Ti9htenin9 Torque: 1.5 ~ 2.2 k9"m_ _  _ I i(?\-iiaé

(10.9 - 15.9 ft lb, 14.7 21.6 N m)

\;»r/ \09268-87703-O00
If I If Cwiiiufsé-Emosfi

$4‘mannaAilnni-J

4

(10) Connect the spark plug wire. *-—~—--»--"'1
NOTE: "'
v 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. "" I

...4._?['//:'if\\\O, “'’Ir°°*< 
\....__

(11) Attach the spark plug wire to the clamp.

1/?
If I Cwauso-EM042

(12) Install the intake air chamber. ,// .1
(See page EM-14.) Bolt Clamps

~ ‘ti
"_~§__‘_'
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-IfI ¿tQ/'
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ENGINE MECHANICALS

TIMING BELT
COMPONENTS
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I fem“
A .4-

® Fan shroud
Fluid coupling fan

/fa @ Drive belt
 1 @ Water pump pulley

l'll|i|-[I I @ Crankshaft pulley ,
\ E ‘I’ ©i Timing belt cover No. 1

® Timing belt cover No.2
@ Timing belt
@ Timing belt tensioner
® Tension spring assy

Camsh ftt' '

%l%CiC
=-=1a> @

@ a iming pulley
l ® Crankshaft timing pulley

WRU90~EM044
REMOVAL OF TIMING BELT g L X‘
1. Disconnect the battery ground cable from the negative (-) ° ‘“U%>\\ \ ‘

terminal of the battery. l A 1
2. Remove the engine under cover. Drain the engine coolant I __ ° C1) “I CC

about 1 l'ter from drain plug of the radiator. K g/, - I
; / "9 . *CCCCCCYI-Tl};~~ W "<1

TQC
FfCi CC C

{—--.2-il_’_'* ~ i“"“ r k -v"£,,_--»-—’

C CCCCCCCCCCWRU90-EM045
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ENGINE MECHANICALS

3. Removal of air cleaner and air cleaner hose subassembly
(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 sub-
assembly.

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 equippedvehicle only)
(1) Loosen the adjusting bolt and two tightening bolts.

Then push down the pump.
(2) Remove the drive belt.

6. Remove the air conditioner drive belt by loosing the adjust-
ing bolt. (air conditioner equipped vehicle)

EIVI-~22
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7. Disconnection of engine wire
(1) Remove the tapping screw and detach the clamp with

lock. 1

(2) Disconnect the engine wire connector at the relay box
side.

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 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 temporarily.

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

(4) Remove the water pump pulley.

EI\/I--23
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ENGINE MECHANICALS

(5) Remove the two fan shroud attaching bolts from the Fan Shrobd
radiator. -

(6) Unlock the lock section of the fan shroud lower part from _ \
the radiator by pulling up the fan shroud. 1 z 6 "C

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

\/“U\is <‘4”"CCC C‘‘QC':.--_;'-3 éjx~{'Ci4wr

H / .
Fluid coupling\
with

,

/2%
CCC WRU90-EM057

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 ‘A Q 1

to prevent the rotation of the crankshaft. ) I

O©

34$“

‘kO%“i/0\‘g \\“\-

x e\_
_-_-:--/-"/'

CC C CC wC§iuCCsoLEM0ss
11. Remove the timing belt cover No. 1 and No. 2 by removing ow C CC / C

the eight bolts. A /
//

O
(1 ‘s

/'3

QVII099/ I

C ¿x
C CC C CC CCCCCCCWRU90-EM059

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. i\\\\\\\\

X-\‘\i\\\\t,
1‘ T__.______ I -

~ Do not try to pry the timing belt with a screwdriver or the ./ A Yr ,‘}§§L,"§,‘?0I,°‘a"“g j
like during the removal or installation. _

0 Do not allow the belt to come into contact with oil, water
or dust, C CC CCCwi5iI9o»EMos5

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

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

g. Mark

EIVI--24



(1) Rotate the crankshaft until the “F” mark of the camshaft
timing belt pulley is aligned with the indicator of the l mdicator ,"F"mark l
cylinder head cover

(2) Loosen the attaching bolt of the timing belt tensioner.

tighten the bolt temporarily.

(3) Remove et' ' g . ; I

1? 1%’ ' - 1, ¢»¿ 4 .
imli.

-= / ‘C I

/

. Remove the crankshaft timing belt pulley and pulley flange
by removing pulley bolt. (lf required.)
NOTE:
o Prevent the crankshaft from being rotated by placing the

gear shift lever in the 5th gear position.
~ If any 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-O00

EIVI--25
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ENGINE MECHANICALS  
1-4. Removal of camshaft timing belt pulley (If required.) R R R

(1) Loosen the attaching bolt of the camshaft timing belt \
pulley by using the following SST.
SST: 09278-87201-O00 06%. l

(2) Remove the camshaft timing belt pulley.  ® _ .y
15. Remove the timing belt tensioner and tension spring. __d__. Q“ Q

\ ifF
6\\Rc..RR 

\ e / i§
__._-A 1 R 09278-8 i

INSPECTION o|= COMPONENTS he I r  WFWRM062
1. Timing belt inspection

CAUTION: A
- Do not bend, twist or turn the belt inside out. X l . t
o Do not allow the belt to comeinto contact with oil, water S

or steam.
- Keep the belt clean.  ’ t

 

1 R RRRRRR RWNU89#EMO7t
If there are defects, as shown in the figures, check the RR
following points and replace the timing belt, if necessary.
(1) Premature separation

» Check for proper installation.
Q Check the timing gear cover gaskets for damage

and check for correct installation. M W f no

‘RR R‘ R R"‘HR if i Wl§lRtRJR8R§R-RERlvi(i72
(2) If the belt teeth are cracked or damaged, check to see R R R RR R R R

if the camshaft is seized.

wrvuae-Emma
(3) If there is noticeable wear or cracks on the belt face, R R

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

R R R RiRi7Nus9-EM074
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 ENGINE MECHANICALS
 

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

l _ c :::,_._ . . . I H ,___ ,___,____,___,_, ~_____f..._,__~_~___ ,7 a¿ai W *9 9

l
l

l

1%, I /J1 _’ ‘»~ 9; 9 ,-,¢¢ =.e/",4-a_?»;,§., ,~—————-~—— l
I /, , - /, ,

"‘ ,. ;" % ‘
». ' /'

1 ,.w ‘

R R R wrvuas Er/rot?
(5) If there is noticeable wear on the belt teeth, check the

timing cover gasket for damage and check for correct
gasket installation. Check for foreign material on the
pulley teeth.

@§§
_ M _W_Z_ , _, 1

WNU89-EMO76

2. Timing belt tensioner inspection
O Check the timing belt tensioner for smooth turning. \__//-as RX?
0 Check the belt contact surface for damage.

l

If necessary, replace the timing belt tensioner. / Y Q
CAUTION:
. Never wash the timing belt tensioner. / Q \

'est’
lC _

. l
r

WNU89-EMO77

3. inspection of tension spring
(1) Check the free length of the spring  %»~—~4 ‘

Free length: 46.5 mm (1.83 inch) _ T‘
ll.

(2) Check the tension of the spring at the specified instal- ’
lation length. 9
Tension as installed: 3.0 kg at 50.9 mm

(6.6 lb at 2.0 inch)

If the tension does not conform to the specification,

UHUUU

‘AU twp"-

replace the spring, R RRRR R R RRR wriuR§b-iavaoo
4. Inspection of timing belt pulley R RR R R R RRRRRRRRR l

(1) l\/leasure the maximum diameter of the timing belt pul-
ley, using vernier calipers.

Reference: I’ . . 1
v   O60 if lCamshaft timing belt pulley: 119.90 mm (4.720 inch) . 0

Crankshaft timing belt pulley: 59.37 mm (2.335 inch) R R i 0

T

l
ll

-'“"'_
l

El)/I-27
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ENGINE MECHANICALS

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

5. Inspection of crankshaft timing belt pulley flange
Check the crankshaft timing belt pulley flange for bend,
damage and wear.
If necessary, replace the crankshaft timing belt pulley
Àange.

INSTALLATION OF TIMING BELT
(See page EM-21.)

NOTE:
0 Check the water pump for water leakage and the oil seal

for oil leakage.

Repair any water leakage or oil leakage, if necessary.

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:
~ Hang the spring hook securely on the pin groove.
0 Ensure that the pin at the oil pump is fitted into the pin

hole of the timing belt tensioner.

2. While pulling the timing belt tensioner fully toward the water
pump side, temporarily tighten the attaching bolt of the
timing belt tensioner.
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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 drilled
mark of the crankshaft timing belt pulley with the in-
dicator.

(3) Tighten the crankshaft timing belt pulley bolt.
Tightening Torque: 9.0 - 10.0 kg-m

(65.1 - 72.0 ft-lb, 88.3 ~ 98.0 N-m)

NOTE:
o Prevent the crankshaft from being rotated by placing the

gear shift lever in the 5 gear.

4. Installation of camshaft timing belt pulley \\ / l ,.._ $7 1(1) install the camshaft timing belt pulley on the camshaft \\ /,/jiijji/i'RRR§\l_\ \(
in such a way that the “F” mark can be seen and the 1 L _,
locating pin hole is aligned. g I

NOTE: i 1 1  \ 1. M I , .1 8.- Remove any oil or water from the camshaft timing belt l , Q ;$ “*1, /,3
pulley. Keep the pulley clean. i_ RRe>(9>e mi/‘ A

(2) Install the three attaching bolts of the camshaft timing R R Y I
bel ll h'l ' h ll 1 M ‘t pu ey, w ie preventing t e pu ey rom turning by
using the following SST. coo
Tightening Torque: 1.5 - 2.2 kg-m 401! ‘(ill/‘ J ..

I \ ,
(10.8 - 15.9 ft-lb, 14.8 - 21.5 N-m)

CAUTION:
o Never allow the camshaft to turn.
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ENGINE MECHANICALS

installation of timing belt
CAUTION:
o Do not try to pry the timing belt with a screwdriver or the

like.
o Do not allow the belt to come into contact with oil, water

or dust.
o Do not bend the belt at a sharp angle or turn the belt

inside out.
o Perform the engine turning operation at the crankshaft

side. R
o Do not utilize the tension of the timing belt when tighten~

ing the set bolt of the timing belt pulley.
o 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.

o The adjustment of belt tension should be made when the
cylinder block and its ambient temperatures are in be-
tween 5 - 50°C (41 - 122°F).

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

CAUTION:
o It should be noted that the piston may interfere with the

valves if the camshaft is turned independently.

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

CAUTION:  
0 lt should be noted that the piston may interfere with the

valves if the crankshaft is turned independently.

EM-30
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(3) Assemble the timing belt in such a way that the two
mating marks on the timing belt may be aligned with the
corresponding drilled marks on the crankshaft timing
belt pulley and camshaft timing belt pulley.

NOTE:
0 When the timing belt is reused, install the timing belt in

such a way that there exist 35 teeth of the belt between
the drilled marks of the crankshaft timing belt pulley and
camshaft timing belt pulley.

0 When the timing belt is reused, install the timing belt in
such a way that the arrowhead which was put on during
disassembly points in the direction of engine rotation.

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

NOTE:
0 Ensure that the belt exhibits no slack at the tension side

of the belt (the side opposite to the tensioner).

(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:
o At this time, never turn the crankshaft reversely.
0 Make sure that the belt is not tilted between the

crankshaft timing belt pulley and the camshaft timing belt
pulley.

if the crankshaft should be reversed or the timing belt
should be tilted, turn the crankshaft two more turns.
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ENGINE MECHANICALS

(7) Turn the crankshaft 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.
v Never turn the crankshaft beyond the point where the

“F” mark of the camshaft timing belt pulley is aligned with
the indicator.

lf the crankshaft should bereversed 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: 3.0 - 4.5 kg-m

(21.7 - 32.5 ft-lb, 29.4 - 44.1 N-m)

(9) Ensure that the drilled marks of the crankshaft timing
belt pulley and camshaft timing belt pulley are aligned
with the corresponding indicators.
lf the drilled 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 (0.20 inch), ensure that the pushing force is 0.8 -
1.6 kg (1.77 - 3.52 lb).

Specified Pushing Force: 0.8 - 1.6 kg (1.77 - 3.52 lb)
When belt is deflected 5.0 mm (0.20 inch)

If the belt does not conform to the specification, repeat the
operations from the step 5 (4) onward.
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(6) Make the tensioner free by loosening the attaching bolt __ .
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installation of timing belt cover
(1) install the timing belt cover No. 1 (lower side) with three

bolts. 1
NOTE:
~ First, attaching bolts G) and Q) should be installed.
o 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: 0.2 - 0.4 kg-m

(1.4 - 2.9 ft-lb, 2.0 - 3.9 N-m)
(For both upper and lower cover)

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: 2.0 - 3.0 kg-m

(14.5 - 21.6 ft-lb, 19.6 - 29.4 N-m)

installation of fluid coupling with fan and fan shroud - I R Fan ¢1§,O'Ud l
( 1) Temporarily install the water pump pulley.
(2) insert the radiator fan shroud together with the fluid

coupling with fan between radiator and the engine.
NOTE:
o Be sure that water pump pulley is seated properly to the

water pump.

(3) install the fluid coupling with fan to the water pump by
means of four bolts through water pump pulley.
Tightening Torque: 1.0 ~ 1.8 kg-m

(7.2 — 13.0 ft-lb, 9.8 - 17.7 N-m)

REFERENCE:
Tightening torque of fluid coupling and fan is as follows.

0.44 - 0.66 kg-m (3.2 - 4.8 it-lb, 4.3 - 6.5 N-m)

(4) Insert the lock section offan shroud to the radiator.
Then, tighten the two attaching bolts of the radiator
upperdde.

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

1 77"” " R 4 I e_~e___e_I Qéw’ ' ' "' " _ ————— ——— g-| ‘W10. installation of v ribbed belt RRRR RR Water pump pulley
(1) Install the V ribbed belt. 10 kg
(2) Perform the adjustment in such a way that the deflection (23 ib) '

at the midpoint between the water pump pulley and the A DeÀecÀon
alternator may become the specified value when a force ‘ \
of 10 kg (22 lb) is applied to the midpoint.
Specified Belt Deflection: I

New Belt: 4.0 - 5.0 mm (0.157 ~ 0.197 inch) , \
With a force of 10 kg (22 lb) applied I
to point indicated in figure Anemaw ‘May

*\
Used Belt: 5.0 - 6.0 mm (0.197 - 0.236 inch) R RR RRRRRRRf~étu96-snore

With a force of 10 kg (22 lb) applied
to point indicated in figure

NOTE
0 The term “used belt” denotes a belt which has been used

for more than five minutes after itwas put into use.

11. installation of power steering drive belt Adjustiw ~ R RR
(power steering equipped vehicle only) bolt Q‘
( 1) lnstallthe power steering drive belt. ,,,

Q I f$
 @(V3 @'.  /3  

 (6‘ lightening,

1144(W
I R RRRRRR RR RRRRR RRWFIIj90~EMR0RRI'R9

(2) Set the drive belt tension to the specified value by R R R
tightening the adjusting bolt. Y
Specified Deflection: 9 - 11 mm (0.35 - 0.43 inch) ,

[When a force of 10 kg (22 lb) is applied] t

i—“nlQIQ1____—l

( Deflection l
i Xx amount

\ 1

' Pushing force of 10 kgf \\
l (22 lb) .
I

R R RR wnuso EMTDBO
(3) Tighten the bolts and nut to the specified value.  R R

Tightening Torque: R
_ _ 0 o _:-)I>® ..... .. 3.5 4.5 kg m _ N (O8

(25.3 - 32.5 ft-lb, 34.3 - 44.1 N-m) _ l
..... .. 1.5 - 2.2 kg-m @" ~

(10.8 - 15.9 ft-lb, 14.7 - 21.6 N-m) * @
© ..... .. 5.0 - 7.0 kg-m . Rt

(36.2 - 50.6 l't—Ib, 49.0 - 68.6 N-m) 0

R R RRRR WRU90-EM081
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  ENGINE MECHANICALS
12. Installation of reserve tank g ,)i]-.,__“__,g_gR 6RR R  ’

(1) install the reserve tank to the radiator assy bracket. f"0 R-A 1 0/
(2) insert the reserve tank hose to the radiator with clip. I ii

‘R Rt /\_ .<"§/Ptrve nk 20 /

"ir..,- .- / / ,/. ' / ./
1’//I // /’ /'/ //R/ 'R/RX / ‘ ///.' // ’_/ /

R‘( '1’ //’/RR RI I '/’ //,/ RR// ,/'R //_//RR

l (W ____ ,_ W:______,,g g ’ _* ’

r51lay’?
Q

WRU90-EM082

13. installation of air cleaner and air cleaner hose ' t,;;AtreRRieen:er R R . R\ .(1) Put the air cleaner and air cleaner hose into position. a¿ag Dons H989 aiia¢l1ln9~
(2) Tighten the three air cleaner attaching bolts. Dons \ J
(3) Tighten the air cleaner hose attaching bolts provided at Q ’\

the left fender panel and the radiator center support.
1-’

7{-4\@/

.»7

¿r

90
 \¢\.

/R2‘.W.5’

....__ _ _ ___.... 11 _ _______ E ’""" W’

_. - .. W““9°".?“.°f’3
14. install the clutch cable clamp provided at the air cleaner. \ / \\
15. install the tapping screw onto the radiator fan shroud upper . F I \

side. / // ~ \ R ‘j \l

/ <1’. ./
k . “N N \\_\_/RIR€i%Oli1g screw A, "-~ \

 \R"“"§, \ I
_.....- W““9°'Eif?ff

16.‘lnstall the intake air chamber. I R
(See page EM-14) "

Z Clamps
KA:: . I/ll./If

e -~ ~ .11»
R R i/osesP

 ....... - 1. RwRu90R-EM0aR5
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.

l '-'-' R

,1-(__I.f/I‘-%

18. Connect the battery ground cable to the negative (-) ter-
minal of the battery.

R WRU90-EM086
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CYLINDER HEAD  
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® Cylinder head cover
@i Camshaft
@ Valve rocker shaft ® Grommet
G) Valve guide i@ Oil filler cap l
@i Cylinder head @i Gasket
@i Oil seal ®i Timing belt upper cover
@ Spark plug ® Timing belt .
® Valve @i Timing belt tensioner
@ Spring seat ® Crankshaft timing belt pulley
®i Valve stem oil seal @i Crankshaft pulley 1

Valve spring ® ‘
i@i

-53.

i@i Camshaft timing belt pulley
@ Spacer

Valve spring retainer Cylinder head gasket
Valve rocker arm
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5. Remove the intake air chamber. I /5”

6. Remove the timing belt. /RTR/1
,4

ENGINE MECHANICALS

REMOVAL OF CYLINDER HEAD WITH I RRRRRRR RR R RRRRRR
MANIFOLDS
1. Removal of battery \

(1) Disconnect the battery ground cable from the negative i/Z of 1

(-) terminal of the battery. Then disconnect the positive " Q; /I
cable from the positive (+) terminal. § 

(2) Remove the battery from the engine compartment by ‘ \ 1 lremoving the battery holding clamp.  1 4|
. - i R

R\ .... -§\ .....
WRUQO-EMO88

2. Drain the coolant. (See page CO-3.)
3. Drain the engine oil. (See page LU--4.)
4. Removal of engine hood

(1) Disconnect the window shield washer hose.
(2) Remove the engine hood by removing four bolts.

M .NB

WRU90-EMO89

(See page El\/l-10.) R R

%iM\\ ..3{,,'-‘'e
nq¿v

/ ____ Clamps l

.‘___‘\_\br-

L

-II "
T ___ R”“;~T ___

“In. _»n
*1-__.

.- '1
r hoses

%%.\‘ .
RR RRRRRRRR RRWRU90-EM090

/

\\\\\
Q‘?R \(‘

(See page EM-21 to Ei\A-25.) *1F

__-"}R?RRRR . . >%e- "If 1' e
/rte‘Q9 /

IriI~§\ f sf»?
ii! ‘¿g’. ' ' > -'

(I I

_/-' l

R RR R WRU90-EM091

7. Removal of the power steering pump (power steering B‘ Ks\ \\ ‘
equipped V€|I’]iIC:9)k d b It dt t_ ht _ Adiuétihe.. e¢ \

1 L t t, ' t' w l enin bit __ ' . -() oosen e oc nu a iusing o an o g g h‘¿g! @\§
bolts. Then push down the pump. ¿x ,

'
Lockq -" :4» J’ x §

R R RR WFt0RRR9R0REiviR092
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9\RE /‘ 
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(2) Fterrieve the power Steering pump assembly frern the R R R J )RRt}"?'
' " * 5 ", , egg. . , [£1 i lengine by removing three bolts Then temporarily put

the pump assembly onto thetbattery mounting location. £ lg {Ki

l at.3RRRRRRR \

\\\

3.Q
f4/R 1’RRR/RI?‘ bl itR

I
\\ R\-\ T‘ ""_____ 2" Q.

__.__ , --.__\ /4‘ 1
RRRRTRR R R R RRRRWRR0R90-54093

8. Removal of spark plug R R
(1) Remove the spark plug wires. 4%‘ I ,
(2) Remove the spark ‘plugs, using the plug wrench ‘~ .___

(16 mm) or the following SST. » 
sst; 09253-37703-000 K€‘\\\\\T=IPx//n7i,'\‘,

 ‘sis . \~:'~ ".;O " ' Y‘Ia‘/I'i"”:: <25?I
/ §\\

RR RRRRwnu00;ERiQi094
9. Removal of following vacuum hoses at surge tank side R II

'1) Distributor diaphragm(D ~44 Eagle g -\ J ---..__ ;% ‘pp-6’;

(3} Pressure VSV®  \ I
(4) Air conditioner idle up VSV @ ‘
[5] Power steering ACV© Q4 ‘Q.’
(6) Bgqake booster © @@ , '

1| ' "' *5 A 1 e , _»— ,/( % :(7, C arcoa canister® . .1 1%k:

~/“\ © if RR ‘K \
RR R R R R R RR Rwnueo-E0095

10. Removal of distributor R R RR
(1) Disconnect the distributor wire connector.
(2) Remove the distributor from the cylinder head by R

removing the two attaching bolts. __
NOTE:
~ Since the remaining engine oil will flow out, be certain

to place a cloth etc..
/as 

me,W?/if

x...//y/

_.\.

. WRUQO-EM096

11. Removal of engine wire harness /R S
1 Dsconnect the following connectors. //R © .2‘

Throttle position sensor® ‘ \ //. @ ti "@ AI, _§_
intake air temperature sensor® \ ,....i... R‘-..e-1) .-,1;
idle speed control VSV C3) / _ “q.,_P@ \\ Q
EGR VSV and harness clamp @ R \ I (Q. ~.§ _../
Air-conditioner idle up vsv @ ,1  M \ }‘”e\

R /// Q‘ /.
Pressure sensor, pressure VSV and clamp © _ ®%@ rl \\

'\ ..%R._
WRU90-EM097

@@®@@(-Z)

EIVI--38



(‘D Air conditioner vvater temperature switch ® i i \\ if
Water temperature sender gauge 1 ‘

© Water temperature sensor© §
Oxygen sensor ;

(2) Disconnect the four injector connectors. ;*____§_if
(3) Remove the engine wire clamps and engine ground

cables.

the fuel filler cap in advance. :1  . i+:i::._
The fuel pressure inside the fuel line is set to a pressure
2.55 kg/cmg (36.3 psi) higher than the atmospheric pres- r-
SUYG.
Hence, gradually loosen the connection while preventing
the fuel from splashing with a cloth or the like.

Disconnect the fuel return hose from the fuel pipe No. 2.
CAUTION:
o When disconnecting the fuel hose, take precautionary

measures to prevent any dirt from entering into the fuel
ll *“& i If

ing portion because the fuel flows out. __ )\\ 1 - ‘ Q’ {L
-ti- is l ~\ .-..___ W l

line.
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Remove the radiator hose No. 1 from the radiator uppertank 7 i if W i
by loosing the tvvo clamps and two attaching bolts. \ A
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Disconnect the hose No. 1 from the fuel filter.  
CAUT|ONI \\
. Release the inner pressure of the fuel tank by removing u
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Place a suitable container or rags under the disconnect~
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ENGINE MECHANICALS

15. Disconnect the water hose from the throttle body upper
side.

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

17. Remove the exhaust manifold cover by removing the five
bolts.

18. Remove the oil level gauge support by removing the clamp-
ing bolt.

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

20. Removal of cylinder head cover
( 1) Remove the air chamber bracket and the accelerator

cable clamp from the cylinder head cover.
(2) Loosen the cylinder head cover attaching bolts evenly

over tvvo or three stages in the sequence indicated in
the figure.
Remove the cylinder head cover attaching bolts.
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21. Removal of cylinder head
(1) Loosen the cylinder head bolts, using a hexagon

wrench.
CAUTION:
0 Loosen the cylinder head bolts evenly over two or three

stages in the sequence indicated in the figure.

(2) Remove the cylinder head with intake and exhaust
manifold by using the chain block.

CAUTION:
o Be careful not to allow the cylinder head to hit to the

vehicle body and/or other parts.
o Place the removed cylinder head on suitable two

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

Eivl-41

ENGINE MECHANICALS 

r

Qooeo
O6@O O@@O O@@O O@90

N 7 R ”\/A“ 7 Rwij A

wauisbiléiii cs
~_—-up-lI1—_'!J-"‘-'-" ’

i E.) l
.. ' 1'

 _ ‘ii

l/'/V-/"Ii r
/I  -' . /

l/l

. In W _ _..i f AAAAA
/fl

‘Q
Q_.

IQ’?-—"_——"— -_
__..-1 —~_,__ll

\.
l
.\

\

J‘
... _,,.

1

,~.__

.\§\
iLi

-\-_.-2..itT.

.... ;
s dull U

““‘ _‘)\__,_~.._./-_ '_‘~

‘?"“-‘~—--_.__,

"lT;fi.YlT§§j./-i’u’““'*"‘i j



ENGINE MECHANICALS  g
SEPARATION o|= INTAKE AND EXHAUST  
MANIFOLDS  
1. Remove the exhaust manifold by removing the six bolts and 1 1“ ~ ' ~

two nuts. 1 .. -1 _..
2. Remove the exhaust manifold gasket. 4 J ~
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3. Removal of intake manifold assembly K _ ;__;;5 A K
(1) Remove the surge tank stay No. 8.  QKsBi§§lanr}‘

1) -'r3?\\ stay No. 3 .
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(2) Remove the intake manifold assembly by removing the R ,( * §
eight bolts and four nuts \\ 7% /A

(8) Remove the intake manifold gasket. . iigiégt) ‘
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5. Remove the fuel delivery pipe by removing the two attach~ A - /gh
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ENGINE MECHANICALS

6. Remove the throttle body by removing the two bolts and
nut.

7. Removal of water outlet housing from the cylinder head
(1) Remove the BVSV.
(2) Remove the A/C water temperature switch.
(3) Remove the water outlet housing by removing the at-

taching bolt and nut.

8. Remove the water temperature sensor and water tempera-
ture sender gauge.  

DISASSEMBLY OF CYLINDER HEAD
1. Removal of camshaft timing belt pulley

(1) Remove the attaching bolts of the camshaft timing belt
pulley, using the following SST.
SST: 09278-87201-000

(2) Remove the camshaft timing belt pulley.

2. Remove tre valve rocker shaft sub assembly No. 1 (intake
side) and No. 2 (exhaust side) by removing the ten attach-
ing bolts.
NOTE:
0 Remove the attaching bolts by loosening them evenly

over two or three stages.
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3. Remove the valve rocker shaft together with the rocker arms 1

5. Removal of camshaft

ENGINE MECHANICALS  

from the cylinder head. A

o
S it

4. Remove the valve rocker arm, spacer and wave washer _ 1:": ;
from valve rocker shaft. , _ ‘x \ i l"'\ l

l

(1) Remove the camshaft bearing cap No. 5 by removing
the two attaching bolts.

(2) Remove the camshaft bearing cap No. 1 to No. 4.
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(8) Remove the camshaft.
(4) Remove the oil seal from the camshaft.
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6. Removal of intake and exhaust valve
(1) Remove the valve spring retainer locks, using the fol- /

lowing SST.
SST: 09202-87002-000

\
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(2) Remove the valve spring retainers, compression

springs, valves, valve stem oil seals and valve spring
seats.

NOTE: ,
o Arrange the removal parts in order so that their installing ,7
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- If any difficulty is encountered in removing the valve _ I A
stem oil seal, pull the oil stem, using the following SST. Qix .

0SST: 09201 -87704-OOO H
_. O9201~87704~OOO==r-it
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igt its tee tag;
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7. Remove the valve spring seats.
NOTE: .
0 Arrange the removed parts in order so that their installing A-~~-"'”“ A

positions may be known easily. - l
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8. Wash the disassembled parts except for electrical parts,
plastic parts and grease sealed bearings. Dry them by
blowing compressed air.
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INSPECTION, CLEANING AND REPAIRS OF 1
CYLINDER HEAD COMPONENTS I
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1. Cleaning of top of each piston and cylinder block
(1) Turn the crankshaft until each piston is brought to the

top dead center.
Using a gasket scraper, remove all carbon deposits
from the piston tops.

(2) Using a gasket scraper, remove any remaining gasket I
material from the top of the cylinder block. _
Blow carbon deposits and oil from the bolt holes. as  

..._-~

--a

CAUTION:
o Do not scratch the gasket surfaces of the piston and

cylinder block.

(3) Set the piston No. 1 to the top dead center.
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2. Removal of gasket material

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

3. 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.

4. Cleaning of valve guide bushings
Using a valve guide brush and solvent, clean all the valve
guide bushings.

5. Cleaning of cylinder head
Using a soft brush and solvent, thoroughly clean the
cylinder head.

6. Inspection of cylinder head for flatness
Using a precision straight edge and a feeler gauge, check
the gasket surfaces contacting the cylinder block and
manifolds for warpage.

Maximum surface warpage:
Cylinder block side: 0.10 mm (0.0039 inch)
Intake manifold side: 0.10 mm (0.0039 inch)
Exhaust manifold side: 0.10‘mm (0.0039 inch)
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If surface warpage of the cylinder block side exceeds the
maximum limit replace the cylinder head. ' .  ¿
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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.
lf a crack is found, replace the cylinder head.

Inspection of camshaft oil clearance
NOTE:
- Prior to this oil clearance check, the camshaft should be

checked for runout in advance. (See page EM-57).

( 1) Clean the bearing and camshaft journals with cloth.
(2) Install the camshaft to the cylinder head.
(3) Place plastigage on each bearing.

(4) Install the bearing caps and valve rocker shaft. Tighten
them to the specified torque.
Tightening Torque:

M10 bolt 2.9 - 3.7 kg-m/Dry (21.0 - 26.8 ft-lb)
M8 bolt 1.3 - 1.7 kg-m/Dry (9.4 - 12.3 ft-lb)

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
(0.0014 - 0.0029 inch)

Allowable Limit: 0.17 mm (0.0067 inch)
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ENGINE MECHANICALS

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-
vent

9. Inspection of camshaft thrust clearance
(1) Apply engine oil to the camshaft journals. A _ _ ____
(2) Install the camshaft to the cylinder head. Install the

bearing caps and rocker shafts and tighten them to the ‘ H
specified torque.
Tightening Torque: I (;3@,0@39rqE{§y5V % ____, I

M10 11011 2.9 - 3.7 kg-m/Dry  ""' ... @ A
(21.0 - 26.8 ft-lb, 28.4 -» 36.3 N-m) .1 m- . mt.

M8 bolt 1.3 - 1.7 kg-m/Dry
(9.4 ~ 12.3 tr-lb. 121- 16.7 N-ml ‘ 5°

NOTE:

j r
(3) With a dial gauge attached to the camshaft, measure ( I

tn th 1 I . -~e‘=e rus cearance xggyt B
Thrust Clearance: 4- \j°i§..5, ‘_l M F

Specified Value: 0.1 - 0.25 mm 1\/.\_‘2>\;jr§¥‘§‘%?5\ I
(0.0039 - cones inch) \~\‘ \~;,\\-*‘*/

Allowable Limit: 0.45 mm 0.018 inch I YEA‘ ’ \\\

Ensure that the bolt holes and bolts are dry when tighten- T , _ gggggggW Wf‘U92"EM422
ing the bolts.

10. Inspection and grinding of valves
(’) Visually inspect the valve stem for seizure or damage. Seizure or
NOTEI N 1 damage

(2)

If seizure or damage isfound, 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
f'nished.
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., clean the valve guide
bush with an adjustable reamer.

Visually inspect the valve head for melting or damage.
If the valve 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
refacer.
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(3) Grind the valves only enough to obtain a smooth contact
surface with the valve seat.
Valve Face Angle: 45.5°

NOTE:
0 Make sure the valves are ground to the correct valve

face angle.

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

If the valve stern end exhibits abnormal wear, correct
the stem end with a valve refacer. However, this correc-
tion should be made within a limit of 0.8 mm (00315
inch) from that of standard length.
[Reference]

Valve Length (STD):
Intake Valve: 112.8 mm (4.441 inch)
Exhaust Valve: 114.5 mm (4.508 inch)

(5) Inspect the valve head for its stock thickness.
Minimum Stock Thickness

Intake Valve: 0.8 mm (0.032 inch)
Exhaust Valve: 1.0 mm (0.039 inch)

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

Inspection and cleaning of valve seats
(1) Using a 45-degree valve seat cutter, reface the valve

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 or three times.

(4) Take out the valve.
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ENGINE MECHANICALS I
(5) Inspect the valve face and seat for the following items.

G) Ensure that the valve seat contact surface of the
valve is continuous over the whole circumference.
If t I th Ino , rep ace e va ve.

® Ensure th tthe alve c nt t f fth I —a v o ac surace o e vave .
seat is continuous over the whole circumference. O P Q’ _~¢
If not, reface the valve seat. O K @ K
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© Measure the width of the contact surface of valve F T W if ' Q

seat
Contact surface of valve seat: 1.2 - 1.6 mm

(0.048 ~ 0.062 inch) ' Center Of
contact position

valve

If not, reface the valve seat.

Seat contact width
I

l_

I I
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12. Refacing of valve seat
(1) Refacing procedure for intake valve seats

G) Using a 45-degree cutter, recondition the rough-
ness on the valve-to-valve seat contact surface, only A
enough to obtain a smooth surface. 45° IZ] .....  

I N I

l

I
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® Using a 30-degree cutter, cut the valve seat in such Z‘ T I
way that the circumference of the surface refaced
by the 45-degree cutter may become 29 i 0.1 mm 29 mm
(1.142 in 0.004 inch) (1.14 inch)

_ I77 '""""*"" " " " ' _ '

WNU89-Ell/I190

© Using a 70-degree cutter, cut the seat in such way
that the width, of the surface refaced by the 45-de- I
gree cutter may became 1.4 mm (0.055 inch).
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@ Using the 45-degree cutter, remove burrs produced
during the refacing by the 30-degree and 70-degree
cutters.

(2) Refacing procedure for exhaust valve seats
(D Using a 45-degree cutter, recondition the rough-

ness on the valve-to-valve seat contact surface, only
enough to obtain a smooth surface.

® Using a 20-degree cutter, cut the valve seat in such
a way that the circumference of the surface refaced
by the 45-degree cutter may become 25 mm (0.984
inch)

@ Using a 70-degree cutter, cut the valve seat in such
a way that the width of the surface refaced by the
45-degree cutter may become 1.4 mm (0.055 inch).

@ Using the 45-degree cutter, remove burrs produced
during the refacing by the 20-degree and 70-degree
cutters.
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13. Hand lapping of valves I
(1) Perform hand lapping of the valves and valve seats,

using an abrasive compound.
(2) Clean the valves and valve seats after the hand lapping

of the valves.
WNU89-EM197

14. Inspection of valve recession 2
After the valve seat has been refaced, install the new valve.
Measure the distance between the cylinder attaching sur- -
face of the cylinder head (attaching surface of the cylinder
head gasket) and the upper most section of the valve.
Ensure that the distance does not exceed the following ~ 2 ,

Y I’\H‘
.53’

...,C51.)706%‘/,(,1 U0.; ll  {/F _

maximum limit. . .1: ~-
Maximum limit j, Q \,_\_ _ 81>

Intake valve 2.775 mm (01092 inch) Q, Qs; M Q
Exhaust valve 6.026 mm (0.2372 inch) ; (I /5* C, I

0 O /Jr
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If the recession exceeds the maximum limit, replace the I
cylinder head. V I W ,,__

15. Inspection of valve stem-to-guide bushing oil clearance ._
(1) Using a caliper gauge, measure the inner diameter of I ‘_

'\\. \

I 0 I
iflthe valve guide at six points.

Record the measured values. I I 1 I
, I._.I “I ‘ III,'~’ I/II I;*7I -III/Z I/I\ / "14I I

-__T_"‘

. . ._ ___...__ .____.. _ _ ______ _ __ ,.

WNU89-EM199
...........- _ _ . .. i

(2) Using a micrometer, measure the diameter of the valve I
stem at six points.
Record the measured values. -3 Q :

. “ I

. ._ "'
I .001".___, __ I8 __
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(3) Calculation of oil clearance
Calculate the oil clearance of each valve according to
the following formula.
Oil clearance = Inner diameter of valve stem guide-

Outer diameter of valve stem
Specified Oil Clearance

Intake valve side: 0.020 - 0.060 mm
(0.0008 - 0.0024 inch)

Exhaust valve side: 0.025 - 0.065 mm
(0.0010 - 0.0026 inch)

Allowable Limit
Intake valve side: 0.080 mm (0.0031 inch)
Exhaust valve side: 0.090 mm (0.0035 inch)

If the calculated oil clearance exceeds the allowable
limit, replace the valve guide bush and valve as a set.

Replacement of valve guide bush
NOTE:
~ Removal and installation of the valve guide bush should

be carried out while the cylinder head temperature is
80°C - 100°C (170°F - 212°F) after heating it gradually.

(1) Intake valve guide bush
NOTE:
v If the intake valve guide bush has been already installed

with a locating ring, replace the cylinder head.

(D Drive out the valve guide bush from the combustion
chamber side, using the following SST.

SST: 09201-87705-000

NOTE:
- Be careful not to tap the cylinder head.

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

SST: 09201 -87705-000

CAUTION:
v Be very careful not to give an excessive impact during

the installation.Failure to observe this caution will result
in a cracked valve guide bush.

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

EIVI-53
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® Using an adjustable reamer, ream the valve guide ' I 2 I
bush to remove any burr or the like.

NOTE: - . l
o This reaming should be done only enough to remove the I

burr or the like.

.7/ta/" 57%//2;.

""1. /4\ \\\\ \\ \I $.\®\\\~‘~ .I 1.-.>,::¢<~.:i>1\\\ \
\..\\_

. __._ ........ _ ..._. .. __:._. 7"""'1'._...._ 1

WRU90-EM405
Q.) Inspection of oil clearance I IIII ‘

Ensure thatthe oil clearance meets the specifica-
tions. 1- I

Oil Clearance: \ -
Specified Value: ~ __ -

lntake 0.020 - 0.060 mm "*—
(00000 - 0.0024 10011) I LB‘ ' _

Allowable Limit: I Y7“
Intake 0.08 mm (0.0031 inch)

3/~/K

\-~€$~“
WNU89-EM202

(2) Exhaust valve guide bush mi -4 I . If ,_ GI

I
 ,c__  /. 5"n@ 04

3K.-.9(‘I/,_

“'7? .4

0,.Q/div,
‘Ierr?‘0!

\/‘I--if

Q1
1'93

( 0 I II
' if if W I wiiiU00Ti'§vI*127

(D Drive out the valve guide bush from the combustion Im I If .\ I
chamber side, using the following SST. / ~-

SSTI 09201-87705-OOO \ O I
»---—-——-/.\"‘“'“""K\L I‘ H“

I. 7 " ":~ Ki(I111. v§>__¢_£Z).,u

..
I I

'§._1_ ‘~/.F1._r\J-J
"’“"'Cf0

r\Q’)<9,CC
I\./

IfCIin.@i"0/"=.
\2 I“Q1:v y,~

//'

--P /.

\-2

In-I-L----' I ,__......_- \\\“‘-. I‘“"‘:I _, I 0920107705-000 ;‘
P’ "T

® Drive a new valve guide bush into position, until the I_ _ Z I — mil’! we -7
snap ring contacts the cylinder head, using the fol-
lowing SST. , Xv /

SST: 09201-07705-000 , JI __  
I ' . . I .CAUTION: | 6, Pb

- Be very careful not to give an excessive impact during “~i- ‘L: _, ' \\_
the installation. Failure to observe this caution will result (M \\
in a cracked valve guide bush. (- 09201-07705000 I

, 10 Care should be exercised not to detach the snap ring .
due to driving the valve guide bush excessively. — 7 if  " ""-
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© Using an adjustable reamer, ream the valve guide
bush to remove any burr or the like.

NOTE:
o This reaming should be done only enough to remove the

burr or the like.
in

@ Inspection of oil clearance
Ensure that the oil clearance meets the specifica-
tions. I

Oil Clearance:
Specified Value:

Exhaust 0.025 - 0.065 mm
(0.0010 - 0.0025 inch)

Allowable Limit:
Exhaust 0.09 mm (0.0035 inch)

17. Inspection of valve springs
(1) Check the valve spring for squareness, using a steel

square.
Maximum squareness: 1.6 mm (0.0630 inch)

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

(2) Measure the valve spring for free length and spring
tension, using a spring tester.
Minimum free length: 44.3 mm (1.74 inch)
Minimum tension/installation height:

26.4 kg/38.0 mm (58.2 lb/1.5 inch)

If the minimum free length and/or minimum tension is
less than the minimum limit, replace the valve spring.

Reference
Standard free length: 45.2 - 46.0 mm

(1.78 - 1.81 inch)

18. Inspection of valve rocker arms and valve rocker shaft
(1) Visually inspect the valve rocker arm for cracks, seizure

or wear.
Replace the valve rocker arm, if necessary.
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n '""'lIt """ ' ___ ___ * ' ' _______ _ 7*" ' ' ' _ ______ *"*"(2) lf the valve rocker arm-to-cam contact surface is worn if ;
excessively, grind or replace the rocker arm.

ftL444A

bx¿sx.-Q

ll

WNU89-Ell/1210

(3) Visually inspect the valve rocker shaft for cracks, , if ' ‘
seizure or wear. . l 0 ~ ;
Replace the valve rocker shaft, if necessary. @3  " = E] [Q]

ilc§>j‘”~—4€l?i*-ofsqiff
lN

if i

lr<>»--<>-- <>>-- <> ~:~-  
EX

wrvuss-éRxi2i1- _ _ __ _ _(4) Valve rocker shaft-to-valve rocker arm iiiiiif l
~ Using a dial gauge, measure the inner diameter of l

the valve rocker arm in two directions, 90 degrees 1
apart from each other. l _

. Using a micrormeter, measure the outer diameter of 1/ ) '

R0

l
l

(O

vi)\.
the valve rocker arm attaching position of the cam- .
shaft in two directions, 90 degrees apart from each I
other. l

~ Calculate the oil clearance by substracting the rocl<- ‘
er shaft diameter from the rocker arm diameter.

Oil Clearance W if * iiiiii iWNu89iEv21ii2
Specified Value: 0.012 - 0.053 mm

(0.0005 - 0.0020 inch)
Allowable Limit: 0.08 mm (0.008-1 inch)

NOTE:
- The measurement of the rocker shaft outer diameter

must be performed at the assembling position of each
rocker shaft.

E|\/l--56



ENGINE MECHANICALS

Reference if S 1
6 identification of valve rocker shafts "“Timi“9be*tSidg S 7

On the intake valve rocker shaft, recesses for the spark . .. Fill
P'“9 “be we P'°"‘de°l- 1  0Also, the oil grooves are provided very closely to the bolt W if ii S
holes. 1 1
On the exhaust valve rocker shaft, the oil grooves are \ E@:'lT<5jLY,'@, i:...:.i@ll A
located near the midpoint of the bolt holes. L   

o Installing direction of valve rocker shaft [LO.9....:'iiii...@....**'*" . Oi
The valve rocker shaft should be installed in such a way ' . Ex
that the side having a wider chamfer comes at the timing
belt side.

~ Identification of valve rocker arm . _ ' ‘-
The valve rocker arm comes in four kinds; two kinds 1’ ‘l l 1
each for the intake side and exhaust side, as shown in 1 F " K \

1 l

1. ‘ \

the right figure. 1 »
1

v Specified dimensions of valve rocker shaft and valve
rocker arm a , ,6‘ p
Outer diameter of valve rocker shaft: "-" i

19.466 - 19.466 mm (07665 - 0.7672 inch) ““‘ “°’
Bore diameter of valve rocker arm: A

19.500 - 19.521 mm (07676 - 07665 inch) " " rrrrrrrrrit " " 966666028

‘ll.

-'-:1" 1
a? l

\

I

Z‘; K.)

1N EX

19. lnspection of valve rocker arm, spacer and wave washer
(1) l\/leasure the free width of the spacer, using vernier ~

calipers. 3, A
Minimum Free Width: 22.0 mm (0.866 inch) 5 *5‘ 5 l

r§1’Il,.
‘“ ._._....__-.-__..._..-.-_._.._..__...

—-.-Replace the spacer whose free length is less than the ‘
minimum free width.

WNU89—El\/1214

(2) Visually inspect the wave washer for flattened condition K   
or damage. g ‘
Replace the wave washer, if necessary. ‘ l

/ .

20. lnspection of camshaft
(1) Checking camshaft for runout r _ g

Support the camshaft at its both ends with V-shaped j~Nw89~EM215
blocks. Set a dial gauge to the mid-point of the center
journal section of the camshaft. Turn the camshaft one
turn, making sure that the camshaft will not move back ~ ‘ .,.,,, 9 ,...
and forth. Take a reading on the dial gauge during the  "§}. i .

i “'7” Q

l

turning. Calculate the maximum runout, i.e. the dif~
ference between the maximum and minimum readings. ml/Qt"/‘I

it /Maximum runout: 0.03 mm (0.0012 inch) A ‘

lf the runout exceeds the maximum limit, replace the l ” l
camshaft.

E E E waueoéiéimaos
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21. lnspection of exhaust manifold and intake manfold

(2) Checking of cam lobe height 1 S iiii if if ii
Measure the cam lobe height, using a micrometer. 1
Specified Cam Lobe Height:

Intake: 33.08 - 33.28 mm (1.302 - 1.310 inch)
Exhaust: 33.00 - 33.20 mm (1.299 - 1.307 inch)

Minimum Limit:
Intake: 32.9 mm (1.295 inch) ;
Exhaust: 32.85 mm (1.293 inch)

li_ ____- _ _ _. . ___... .
iWNU89-EM217

(3) lnspection of oil seal contact surface y 1
Inspect the oil seal contact surface for abnormal wear.
Replace the camshaft if the contact surface exhibits any ‘
abnormal wear.

. L X

WNU89-EM218
(4) lnspection of groove for driving distributor E E l

Visually inspect to see if any damage is present at the 1
groove for driving the distributor. T
Replace the camshaft if the groove exhibits any
damage.

NOTE: ‘ i
o lf any damage is present, check the distributor side, too. 1

(See page lG—15.) 1 l
l

.___.___. —x 7* ' _ 7

T waueo-EU129

(1) Check the cylinder head attaching surface of the ex»-
haust manifold for warpage, using a straight edge and e ® /I Q g _ _,
a thickness gauge. ., - 5'"?
Maximum warpage: 0.1 mm (0.0039 inch) £ 

 3 ‘

jk
E W S ' if i*’ii*wnu90;Eiwi59

.. _. __ _. ___ " ' _____.-__ 7"" ' " -1 ___7__ "(2) Check the contact surface of the intake manifold with _’_/,,,fft_,
the cylinder head. ,;;~»;i‘§5‘ “*3
Maximum warpage: 0.1 mm (0.0039 inch) ‘ C )

61¢‘/Tb ”
.,i.>f‘~ ' C‘l '~ 1

W,__,__ __.._. _ _._ __ .
WNU89-EM221
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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.

ASSEMBLY OF CYLINDER HEAD
(See page EM-36.)

NOTE:
(1) Thoroughly clean all parts to be assembled.
(2) Before installing the parts, apply new engine oil to all

sliding and rotating surfaces.
(3) Replace all gaskets and oil seals with new ones.

Assembly of cylinder head (When new cylinder head is
lnstalledz)
When new cylinder 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 solvent and dry it

with compressed air.
(2) Apply a thin film of the Three Bond 13778 to the cylinder

head attaching surfaces for the spark plug tubes.

(3) With a wooden piece or the like 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 plug tube becomes 139 mm
(5.47 inch).

NOTE:
- Be very careful not to drive the spark plug tube too

deeply.
~ Be very careful not to damage the upper end of the spark

plug tube.
o 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 i 1.0 mm (1.77 i 0.04 inch)
from the forward end of the heater outlet tube.

EM-59
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ENGINE MECHANICALS A  
(5) Apply a thin film of the Three Bond 1377B to the attach-

ing section for the heater outlet tube on the cylinder Al
head. .. \

II 0Ir /'
.,, l\ II i "

DQ30 : 4
E if O89-EM227

(6) With a wooden piece interposed, drive the heater outlet
tube to the point marked in Step (4). r.

1|

..._...__._,,___
Q > l a3*

(7) After completion of the operation, remove any oozed
bond, wooden chips and so forth. I

7/¿g
tie  ?\  . C

WNU89-EM229

2. Install the valve spring seats to the cylinder head. E  iiiiW EEEEEEif

 ft W ~._ 9-Lei '"\¢i/ — _
0 | O O

2'
. .

l

_ _ wnuss-1591260
3. Installation of valve stem oil seal ~* —— A  

(1) Apply engine oil to the bore of the valve stem oil seal. , A I (
(2) Drive the valve stem oil seal into the valve stem guide W

bush by hand.
NOTE:
o When driving the oil seal, make sure that the oil seal is . I ‘ \ y ‘.0

not tilted. \ =’
6 Do not reuse any oil seal which was tilted or driven ‘ mi! /

diagonally. L “,
v Hold the frame of the oil seal. Do not touch the rubber “ @9 /

hp Secuon me the O" Sea|- if WNU89_EM§3§

 \° __\0.0
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(8) Turn the oil seal slightly by hand to see if it can be
turned.

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 turned by hand, it means that
the oil seal has been tilted, driven diagonallyor press»
fitted improperly.
Do not reuse any oil seal which was tilted or driven
diagonally.

Apply oil to the valve stem. Install 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 pulled 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.

Install the valve spring retainer to 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 installing the valve spring retainer lock, lightly tap
the valve spring retainer with a hammer or the like so
as to ensure that the valve spring retainer locks are
installed securely.

EMM61

ENGINE MECHANICALS

l r»
O$49X.

E EE EEEEEEE E E EEI/\E/ElE\lELl89-EM232

»~ ..._» —-E- "T

r‘ "

69%\-__ (fr)

 “Yr’?“a"€sJ‘gG
WNU89-EM233

 7  Ls
I \\-1;@

I“ °
~ ~*~.Q Q/ _.

6'1f
\\___>

E EE E E EEEEEEEMID69-Emasi

I\I\\ ,,., *
‘\./” . ‘

I 7!

‘Z
A

v'1-, -

i. F~\\ 1 c@: '
\. .

4I‘r<;\
l l

09202-87002-OOO E I“ E \

EE EE E E wNus9E-591235
*@- E E EE E EEEEEE E

\

II—uuun~-~;.

 m
----'-::'~ 5*“-" 2.

\

,_-—,4 I,

2 “
_-»—""

—EE ,,...r—-r”"E-

fl .__,

_,,.--— _-»— -1.. _.r--’

EE EE E E EEEETvNuEéE9EliE2M236



ENGINE MECHANICALS

(1) Wash and dry the holes for the camshaft cap attaching
bolts.

(2) Liberally apply engine oil to the journal sections and
thrust bearing sections.

(3) Assemble the camshaft on the cylinder head in such a
way that the locating pin for the camshaft timing belt
pulley comes exactly at the top position.
Apply engine oil to the camshaft journal section.

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

NOTE:
o 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:
o Before the camshaft bearing caps are installed, wipe off

any bond oozed from the camshaft cap No. 1.

EM-62

 

6 Installation of camshaft and rocker shafts
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(6) Assemble the valve rocker arms and wave washers onto
the valve rocker shaft, while applying engine oil liberally
as shown in the right figure.

NOTE:
o The intake valve rocker shaft can be identified by the

recessed sections.

(7) Install the valve rocker shaft onthe camshaft caps.
NOTE:
o For easier installation, it is advisable to insert the rocker

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 bolt 2.9 — 3.7 kg-m/Dry
(21.0 - 26.8 ft-lb, 28.4 - 36.3 N-m)

M8 bolt 1.3 ~ 1.7 kg-m/Dry
(9.4 - 12.3 ft-lb, 12.8 - 16.7 N-m)
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CAUTION:
0 Never exceed the specified tightening torque.
- The bolts and bolt holes should be dry when tightening

the bolts.

Install the spacers into between the intake valve rocker
arms on the rocker shaft.

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: 2.5 - 3.5 kg-m
(18.1 - 25.3 ft-lb, 24.5 - 34.3 N-m)

NOTE:
- When using a new water temperature sensor, seal tape

is unnecessary since seal material is coated on the
water temperature sensor.

- Ensure that the water temperature sensor is installed
horizontally.
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Clean the threaded portion of the water temperature sender
gauge. Wind seal~tape around the threaded portion.
Tighten the gauge to the cylinder head, using the long box
wrench.

Tightening Torque:
'65-“'\]I\7

- 2.0 kg-m
- 14.5 ft-lb, 11.8 - 19.6 N-m)

NOTE:
~ When using a new sender gauge, seal-tape is unneces-

sary since seal material is coated on the sender gauge.

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 BVSV. Wind seal tape
around the threaded potion and install the BVSV to the
cylinder head.

Tightening Torque: 2.5 - 3.5 kg-m
(18.1 - 25.3 ft-lb, 24.5 .- 34.3 N-m)

NOTE:
0 When using a new BVSV, seal-tape is unnecessary

since seal material is coated on the BVSV.

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 outlet
(Air conditioner-equipped model only)

Tightening Torque: 2.5 - 3.5 kg-m
(18.1 - 25.3 ft-lb, 24.5 - 34.3 N-m)

Apply engine oil to the bore of the type T oil seal for the
camshaft.
Drive the oil seal into position, using the following SST.

SST: 09636-20010—000

NOTE:
o Be very careful not to slant the T oil seal during the

installation.

EM-64

‘ ti
K5'E

i-5.g\'>-Q-’ ‘I’_1i_r‘

/Ii’;,O
I','E"\

i.I/E$\ '1-‘: " I
 ii. g

--_.—-:1 EE'E'EE
S" ~-<1: j_.

A»/Cf"\\/Y1'-r\,/’
"T.____

E El
ll
l

i’"\ 9 '
I ‘Q n§

3?)

-4 If’ “'5. I
E i’/E’ 3

WNU89-EM247
5 ;i_\\ ," 1'

"EE‘\‘ /2.:-\ ‘- ,1

0)\,

£5:
i
lI
1

WNU89-EM248

,. , ' I. . .l 6 @!(li)

II!"
T“ I. gutlet

BVSV

I
I

WNU89 EM249

toE’ .;—.
Q  

§ .

E E E EE E wau90E5ivHéZ

¿e, \
\

-S» \Q

' §9'E'\\ , I/"
39/  

aw‘ <7
09636-20010-OOO

"T if E Evliriiu90-Ervii I
35



ENGINE MECHANICALS

way that it
e “F

9/,9»:-s~\
/

 E%E@

14. Install the camshaft timing belt pulley in such a
is aligned with the locating pin of the camshaft and th
mark can be seen from the timing belt side. ,\

\\\\>>t
EE EEE EEE E E wréiuée-EM252

15. Attach the attaching bolts of the camshaft timing belt pulley. O99 -
' attaching bolt while preventing the camshaft 87201- --- ($1

' ' following SST. O00 ,1}: /E “I ‘
i / lI|II'I'I'I|I| SEQ

Tighten the
' ' ulley from turning, using the

/ —-._Q I -. / ill ) II‘. ?

;._f’ \>

timing belt p
SST: 09278-87201-000
Tightening Torque: 1.5 ~ 2.2 kg-m

(10.9 - 15.9 ft~Ib, 14.7 ~ 21.5 N-m)
/§

Q.
denÀy

EE EWRU90-EM136

NOTE:
mshaft indepen .

' the tighten- jg
o Do not turn the ca
- The bolts and bolt holes should be dry during

ing

ANIFOLD SIDEINSTALLATION OF EXHAUST M

-  _~s- ,-I~.. ~ ,,

l'
PARTS
1. Install the exhaust manifold gasket on the cylinder head

NOTE:
o The exhaust manifold gasket should be installed in such ‘

' ' th side where the grommet turned-out
nifold

é -ale-’_-4
—';

I .60 *'-El'ET \<>Q

~\AF
0

section is bulged may c
a direction that e

' ' ome at the exhaust ma .

   iiii
2. Install the exhaust manifold to the cylinder head. Tighten EE EE I

the attaching bolts and nuts evenly over two or three stages. , _ . - ' "
Tightening Torque: 3.0 - 4.5 kg-m 1' ; .l~>

(21.7 - 32.5 ft—lb, 29.4 ~ 44.1 N-m) Q it ‘“ - ""’
' / / , \

2//T\

EM--65 A

._../

\‘("1 i\\gs\,.,\5*rrtrgI
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ENGINE MECHANICALS

INSTALLATION OF THE INTAKE MANIFOLD
SIDE PARTS
1. Clean the intake manifold.

2. Install the EGR VSV to the surge tank. E EEEE EEMore _ _ it , -
o Apply thin film of the Three Bond 1104 to the threaded Haiti?‘ _

portion of the bolt. _____ _ I‘: “" "“""® ,,,,9  8{,1Ii\§\.
WNU89E-EIEEEM257

3. Install the vacuum hose sub assembly onto the surge tank. EE EE I
NOTE:
- Apply the thin film of the Three Bond 1104 to the ,.

threaded p0l“Ii0I'l Of the bOII. ./if
Ii “ ‘L E \g\3E5\b

2'7"’

.If-.9 _QCt /IID,E \\.--H’//IEI)3'/1
ct’/€/EEEiii

--\"E-ET-_§EEqj"EEEE.
74. Install the ISC VSV to the surge tank. (QB

NOTE: :%f-,
e Apply thin film of the Three Bond 1104 to the threaded @r—“lIasi~~I -

Portion of the bolt. \~-...
its ,6_, I 6 ;. ii; __

WNU89-EM258

5. Clean the threaded portion of the gas filter. EEEEEEEEEEE E
Wind seal tape around the threaded portion and install it to 1;:~_»_-~29I-;¢;<----4;;
the Surge tank. l1;.""nq_IE'“:_; -~-(5 %'*\6\ri\S"‘

Tightening Torque: 1.2 - 2.0 kg-m
(8.7 - 14.4 It-lb, 11.8 - 19.6 N-m)

'j'°TE§ . . . . ,,/Allj, \ghis operatiog is required only when the gas filter has /54/.,\W_\ \ ®
een remove . 1 4 ,- . /\

~ Use a hexagonal long box wrench for tightening.
'7 "* 

6. Install the intake air temperature sensor to the surge tank I E E E EE
with a new washer interposed. “ti:-*~ ._.-\___

Tightening Torque: 3.0 - 4.0 kg-m " ?'“i,5@"' gt W
(21.7 - 28.9 ft-lb, 29.4 - 39.2 N-m)

g Q -.-___ ___ _ ,_ .. _\\

NOTE: ~..
6 This operation is required only when the intake air g£w 

temperature sensor has been removed. sf>\j of/\ 6

E WNU89-EM260

¢_..;_._j

.7

’ E"OEQ

v/III»\--//I,'3 II
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ENGINE MECHANICALS

7. Install the throttle body to the surge tank with a new gasket
interposed. F,/<=‘"i -Q "E‘E°l'

Tightening Torque: . - 2.2 kg-m ~’EE___- >_- , ._-,
15.9 ft-lb, 14.7 - 21.6 N-m) i I : A *"(¢.

_.-—--"
_.a—-"T

»--._,; -L _QO'l(I) I
I .._., ._-~_-...

1 A \ E\ . I2 E\

ggtgfIICr- - %/.

<3
..@\X

WRU90-EMl38

8. Install the injector vibration insulator to the intake manifold  EE '
Section ‘ Injector vibration
CAUTION insulator .

0 Prior to installation, check the insulator for damage and I /
\\cracks. Replace any faulty insulator with a new part. I EI  //W i/r   /i . MQS)

EEEEEE EE WNU89-EEEM262
9. Remove the “O” ring of the injector. Remove the grommet EEEEEE E  

and check it for damage or cracks. I I
NOTE: ‘
- If the grommet exhibits any fault, replace it with a new  j

one. I

mgp¿‘
\»- ' } ‘

I WNU89-EM263

10. Install the grommet and new “O” ring to the injectors. EE E lj
II,.

II
l
I
I
I

I I

E E .19’I  

g WNU39-EM264

11. Insert the injector to the vibration insulator hole of the intake ‘R; EE E E I
manifold.

12. Install the delivery pipe insulator to the stud bolt of the ’“
intake manifold.

..4\
'»;*ss_~V.<>

..4

.--

Kw Delivery pipe
_;Q“ »insulator*§svi

‘ 04?;/Àki 4 ‘
 Injector I

WRUQO-EM41 1

EM——67



ENGINE MECHANICALS

13. Apply silicon oil to the “O” ring of the injector. . A
Then, install the delivery pipe. QQQ“ - \

Qlil 5'\E /4! I II 4 " I

I II 'I.i M,-. -', "6 ‘E I 3
\’' E C 9
<91 I

0 E 

O Q

W i g ‘ WRUQO-EM139

0 Be very careful not to damage the “O” ring of the injector I W, " _,__ ;
during the delivery pipe installation. 63>

ii» Do not install the delivery pipe diagonally to the injector. Cotteel I

,2 ?-.-I .
Wrong §§ b

WNU89-EM267

14. Tighten the attaching nuts of the delivery pipe. ~ EEEEEEEEE EE
Tightening Torque: 1.5 - 2.2 kg-m O?-3

(10.6 - 15.9 ft—lb, 14.7 - 21.6 N-m) i 5Deliyery pipe \ *\
 , __/,..,/ '5_ -- . 6 I o 3NOTE . . . . - IL 2%‘0 After tightening the delivery pipe, make sure that the J, =

injector can be turned by hand. If the injector can not be » 1" TE
turned,it indicates probably a damaged injection “O” ring. / E
Hence, replace the injector “O” ring with a new part.

5!!\m 75 ~.\f 6.)61“ 9%‘i
16I

L

ZE -Z‘ -—-—-l-—- -“E _______
_____ ...--._--_._._____

_.- -._
. '} E-E’,I ._

EEEE E EE EWNU89-EM268
1 *~—*5555 5 5 5 55 A15. Install the surge tank stay No. 1 to the throttle body and ~ , _

intake manifold, using bolt and nut. .E5;; K, I
Tightening Torque: I ;\ 5 iii‘ "‘" ‘ isuroetank

Bolt : 1.5 - 2.2 kg-m _ I; I Sia)f]}'9@l /
(10.8 - 15.9 II-II), 14.7 - 21.5 ~ \ , E . _, (0\Kg::.§;}/, -- J

Nut: 1.5 - 2.2 kg-m j 2.2 Li, - /v.:;15/5
(10.6 - 15.9 ft-lb, 14.7 - 21.5 N-m) I \\.-=6‘/"ST16. Install the intake manifold to the cylinder head. Tighten the ‘ __ 2:?» E ,

attaching bolts and nuts evenly over two or three stage. //"in, Q M - j
tightening torque: 15 - 2.2 ic-in _   , g

(10.6 - 15.9 ft-lb, 14.7 _ 21.5 N-ITI) . Q >52, Q,
. 4* . -/ ,.  j  a%?17. Install the engine hanger No. 2 and surge tank stay l\lo. 3 Q,’ stay NO 3 4 M

to the stud bolt at the cylinder head. Install the surge tank I 9 -, .\ .,_ ~ ' I(0 ’ 3
stay l\lo. 3 to the surge tank side. U - ,3

Tightening Torque: E"- l * /it‘ I §\
Bolt: 1.9 - 3.1 kg-m " .-\ c._,_,__,_,_,,E

(16.6 - 22.4 ft-lb, 16.6 - 60.6 N-m)
Nut: 1.9 - 3.1 kg-m ‘*6.

(13.8 - 22.4 ¿—-lb, 18.6 — 30.3 N-m) , ,,,,,,,,,,,,, . _ ,
WRUQO-EM4i3
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INSTALLATION o|= CYLINDER HEAD wm-|  K)i
MANIFOLDS ' _ r1 &

‘$9 / l1. Clean the cylinder block head bolt holes.

, H   WNU89-EM271
weiii\. . . . . . . . . t t , .A.................. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . _ . . . . . . .. . _ . .t . . . . . . . . , , , . , . t , .. O0

2. Clean the cylinder block upper gasket surface. lnstall the , Z i
cylinder head gasket, while aligning it with the pin ring for :a\
locating use. g A g off

"A "<5-°0( .I/
J /\’<<2f'??/ /:‘"° ’

0 *~--e._, , V '

i T V |\<¿<\/ i

l """”_'§
l

WNU89~EM272
3. Turn the crankshaft so that the crankshaft key groove may I i K K O K

come at the top position. A \" QC?’ _'_ l

0 , L
/' O l

lnicator
/

Q)
WNU89-EM273

4. Install the cylinder head onto the cylinder block, using chain ‘__T______...--3
block. ea-~ "t i‘* ¿t’
CAUTION: I til
0 Be careful not to allow the cylinder head to hit to the

vehicle body and/or other parts. ’/ ___ g_

C“ W _
i W:““W' _'_'________"'Mvm“'_““'_“'“_"'“"“'““‘“§,"_:_:f:U\§;>,.,/T-i7,f>I::§fIIIIijffIIf.IlTQT,t/’" N, ~

5. Coat each cylinder head bolt with a thin film of engine oil. a asaaaaaaa W““9°f?l5'eTi9
Using these bolts, install the cylinder head to the cylinder I
block. Tighten the bolts evenly over two or three stages,
following the sequence shown in the right figure. l

Tightening Torque: 6.0 - 6.8tkg-m l O 0 O 0
(43.4 - 49.2 ft-lb, 58.8 - 66.7 N~m) 5 2 ‘ ‘°NO

i9 3 1 6 8

NOTE: 0 0 O O 9
o Make sure that all the bolts are torqued uniformly to a l\/  i \/iif  

constant level, not just torqued within the specified
range‘ * * wRu9o;EM4*f4

El\/I-69



ENGINE MECHANICALS .

6. Connect the exhaust pipe to the exhaust manifold with a
new gasket interposed.
Then, tighten the attaching nuts.

Tightening Torque: 4.5 - 5.5 kg-m
(32.5 - 39.8 ft-lb, 44.1 - 53.9 N-m)

7. Install the oil level gauge support.
Tighten the clamping bolt.

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

9. Fit the surge tank stay I\lo. 2 to the surge tank.Tighten the
attaching bolt and nut.

Tightening Torque: 3.0 ~ 4.5 kg-m
(21.7 — 32.5 ft-lb, 29.4 - 44.1 N-m)

10. Connect the cooling water hoses to the air valve on the
throttle 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 pipe.
(2) Securely clamp the fuel hose at 2 - 5 mm (0.08 - 0.20

inch) from fuel return hose end.
NOTE:
o Install the fuel return hose in parallel with chassis frame.

EIVI-70
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12. Install the fuel hose No. I to the fuel filter with a new gasket

INSTALLATION OF TIMING BELT t Indicator

interposed.
Tightening Torque: 3.5 - 4.5 kg-m

(25.4 - 32.5 ft-lb, 34.3 - 44.1 N~m)

(See page EI\/I-30)
1
2.

3.

4.
5.

6.
7.
8.

9.
IO.

Install the cylinder head cover temporarily.
Install the timing belt tensioner and tensioner spring. Tem-
porarily tighten them, while they are being pushed toward
the alternator side.
Align the mating marks of the crankshaft timing belt pulley
and camshaft timing belt pulley with the corresponding
mating marks.
Install the timing belt.
Loosen the tensioner attaching bolt so that tension may be
given to the belt.
Then, temporarily tighten the attaching bolt again.
Turn the crankshaft 2 turns in the normal direction.
Loosen the tensioner attaching bolt.
Turn the crankshaft until the “F” mark of the camshaft is
aligned with the irdicator on the cylinder head cover.
Tighten the tensioner attaching bolt to the specified torque.
Remove the cylinder head cover.

EI\/I-71
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ENGINE MECHANICALS  

ADJUSTMENT AND INSTALLATION OF OTHER
PART
I. Adjustment of Valve Clearances

NOTE:
w When tightening the adjusting nuts, apply engine oil to

the lock nuts, adjusting bolts and rocker arms.

(1) Align the drilled mark of the crankshaft timing belt pulley
with the indicator mark of the oil pump.

WFIUQO-EM148

(2) Check to see if the valve rocker arms of the No. 1 IIIIIIIIIIIIIW
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 valve which can be adjusted at
that time.

F - . _ Cylinder No.
Vk

Fiocker arm condition it A . _

(1)When valve rocker arms of No. 1 cylinder is free;

1 \via
(Z.-/J’/EX?

1'I:-Id)“
0"'\
\‘..-

1
aÀ

-.7»\l"(I ..Z\\-

D-I

‘:1-
by
&-:.~

‘in-Q-n

“I
\- V /

I

I

III
I

If I I J” vvililise-Efteaéf

1 * 2 3 4 I

.. _I _

 

IN O j O >< I ><
"Q" marks are available to adjust. . I _ ea
(2)Turn the crankshaft 360 degrees.
(3)When valve rocker arms of No. 4 cylinder is free;
"><" marks are available to adjust.

I

__....._______ I I I '77" " but _ Inn _______ i *""' 7 "W" " V 7 _ . _ _. _________7 ’*T*""t""__JlIn—n-Inul ._________ 7 1* 74

Valve Clearances (Cold):
Intake 0.18 mm (0.0071 inch)
Exhaust 0.25 mm (0.0098 inch)

NOTE:
o The valve clearance should be readjusted after the engine

EX Q >< O ><

has been warmed up thoroughly. wauso-W179

2. Installation of cylinder head cover
(1) Clean the cylinder head cover gasket surface of the

cylinder head.
(2) Check the cylinder head cover gasket for damage.

Replace the cylinder head cover gasket, as required.
Assemble the cylinder head cover gasket with the iden-
tification mark facing toward the intake side.

El\/l-72

I

I

5 Identification mark

‘Q oi-II Q‘ Y-II
I

In-ul__J:-in-an-u_nw|uumu____.Iu-Ar‘

F F ’M*w§ueo§EM149



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

ENGINEMECHANICALS

‘I2:-. \ .. . ...:.-.__:;-.... .. I - I up

‘hf we
;.e....;,7’

oi) in

E__ 1. .

T FT F F wr\iua9ErvI2s?
-Rla tfbb ts IFep cemen o ru er gromme

For removal operation, use a slotted pin puller. I ,Q \ I

0 When installing the grommet, drive it into position,
I using the foIIowingSST.

SST: 09388-87702—OOO

NOTE?
0 Make sure that the grommets is not tilted when it is

driven intoposition.
~ Be sure to use a suitable wooden piece so as to prevent

the cylinder head cover from damage.
-I Be careful not to damage the lip section of the grommet.

(4) Apply the Three Bond 1104 to the cylinder head at
points indicated In the figure.

(5) Install the cylinder head cover to the cylinder head.
NOTE:
~ Be careful not to scratch the rubber grommet for the

spark plug tube during the installation.
0 Care must be exercised to ensure that the rubber grom-

met will not ride over the spark plug tube.

(6) Tighten the cylinder head cover bolts evenly over two
or three stages to the specified torque, following the
sequence shown at the figure.
Tightening Torque: 0.3 - 0.5 kg-m

(2.2 - 3.6 ft-lb, 2.9 - 4.9 N-m)

(7) Install the oxygen sensor harness to the clamp.

El\/I--73
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ENGINE MECHANICALS

4. Install the crankshaft pulley on the crankshaft timing belt , ,

5. Installation of fluid coupling with fan and fan shroud I

(8) Connect the blow-by gas hoses to the cylinder head =
and throttle body. '

@IQ
I\

WNU89-EM~292

3. Install the timing belt cover. I e___A_  I
Tightening Torque: 0.2 - 0.4 kg-m

(1.4 - 2.9 ft-lb, 2.0 — 3.9 N.m) A>®

NO-I-E: I I“"""""' ' A.

0 Attaching bolts (D and @ should be installed first of all. @ I" I

( <)Ii;1\-""/?“\aw x
GJOCJ O®

It

_J_J\.___/__.J‘/

_j_19

: A WRU90-EM150

. Il:__. _~_/tee-
pulley with four bolts. 0‘ F I

Tightening Torque: 2.0 - 3.0 kg-m n/ / ‘
(14.5 - 21.7 ft-lb, 19.6 - 29.4 N-m) ' 4}) -

 »- ' \\; ' H  

0 Prevent the engine from turning by placing the shift lever " . *I§% ‘. k Al
in the 5th speed gear position. "i‘À@’ II .2 I 4)

. Iv A~ Special care must exercised to get the specified tighten~
ing torque, for the crankshaft may turn slightly, wile
tightening. _ _ wN_v§9gEM294

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

(2) Insert the radiator fan shroud together with the fluid ,
coupling with fan between radiator and the engine. / ,

NOTE: I .- 1‘
0 Be sure that the water pump pulley is not ride to the . K

/
spigot section of the water pump pulley seat.

(8) Install the fluid coupling witl" fan to the water pump by
means Q1‘ four bolts thrgugh water pump pI,|||ey_ Wgwnuso-eM1s1A
Tightening Torque: 1.0 - 1.8 kg-m if I

(7.2 - 13.0 ft-lb, 9.8 - 17.7 N-m) _.
REFERENCE: .= A A,“
Tightening torque of fluid coupling and fan is as follows. J" ‘

0.44 - 0.66 kg-m (3.2 - 4.8 ft-lb, 4.3 ~ 6.5 N-m)
(4) Insert the lock section of fan shroud to the radiator. _

Then, tighten the two attaching bolts of the radiator
upper gidg LOCK SGCIIO

(5) Connect the water hose to the radiator upper tank. ;
Securely clamp the water hose clamp. ' IIIL*I*"w|1zu90-Er§11I52

EM-—-74
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ENGINE MECHANICALS

s. Install the v ribbed belt and perform the adjustment in such Waterpump pm, i
a way that the deflection at the midpoint between the water 10 k
pump pulley and the alternator may become the specified (22 |%) '
value when a force of 10 kg (22 lb) is a applied to the DeÀection
midpoint.

Used Belt: 5.0 - 6.0 mm (0.197 - 0.236 inch)
With a force of 10 kg (22 lb) applied to point
indicated in figure E \

$\
i Alternator pulley

it * wNusslEM29é
7. Install the reserve tank to the radiator assembly bracket. _ /K N/. i

insert the over flow hose to the radiator. ~ “\/ M/j""~ H‘ i
8. install the spark plug, using the following SST. 1 —----"""'""'" . A

SST: 09268-87703-O00 ii;
.0‘ ‘ A.\_.._.\_\ Wk A

; r In _ L }
3 I” pl 5 ‘igguv-~ “Ti

%  §*-§ir’Mdf// \\\‘\

l r os2sa~a77o3~o0o
i it *ii*1Rmu§¢iii:mi5a

>7/"”

9. Install the radiator hose No. 1 to the radiator upper tank. " B
Tighten the two clamps and two attaching bolts. ///r "'
NOTE:
- Ensurethattheclampsareinstalledas illustrated in right \ ‘=9 “Q7 t V I

¿gure.

iit @\//Eu.4» >i1>

\

--.,,____~

l4 .
_ _ __ _ _ ___ ________..____ 77%" ' '" ' '"' ' ' ' _ __ __ ____ _ _p

10. Connect the vacuum hose for the brake booster to the H .-—
intake manifold.

~__.-r’

Jl e I5‘
WRU90-EM155

11. Installation of engine wire harness 3 :______I/0@ ' \ ‘ '
(1) lnstall the engine wire clamps and engine ground T7 '9 1 >4 A ._ ._cables. . _ (3 ll ‘§€af&,O.a /"' i
(2) Connect the |l'ij@C'[Ol' connectors. 1 T, // i l

/-~QA t l

WWW” 11 WRU90-EM15€
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(3) Connect the following connectors.
Throttle position sensor
Intake air temperature sensor
ldle speed control VSV
Pressure sensor, pressure VSV and clamp
EGR \/S\/
A/C idle up VSV

Oxygen sensor

"T W iiiii"ll W§u90-Elttpet
® Water temperature sensor l \ ""\\/J.ll %;:,//   iiii‘Kl

A/C water temperature switch U __
© Water temperature sender gauge g --_.-_.....

(M gt?

W o @\(;

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) Align the cutout section of the distributor proper with the
cutout groove of the coupling Assemble the distributor
on the cylinder head, lining up the protrusion of the
distributor with the camshaft groove.
During this installation, the aligned cutout sections must
come at the top side of the engine.

(3) With the center of each elongated 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: 1.5 - 2.2 kg-m

(10.8 - 15.9 ft-lb, 14.7 - 21.6 N-m)

' EM-76
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ENGINEMECHANICALS

(4) Connect the distributor connector.
NOTE: T
- Be sure to install the spark plug wire into the distributor ° A _ _ 6

cap as indicated in the right figure.

O‘N il

No. 1Fll. . 43 4L: ‘T~T'c1T1=r_=-.¥£1»-‘§‘l\l0. 2

T T T wnu§5TlTem1so

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

O

14. Connect the spark plug wire to the cord clamp.

V
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18. Connect the spark plug wire. T’ T T T
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15. lnstallation of the power steering pump and drive belt (P/S
equipped vehicle only)
(1) lnstall the power steering pump assembly into the posi-

tion.
(2) lnstall the power steering drive belt.

Adjusting ~ ,
. bolt ’ T‘‘

/la.:-Q/\aw‘) .-
1 1

\q"%i Kl '_ /T but

$1,)‘ ¿x)
f l

TT T T ttttlgoer/:1 Té- e
(3) Set the drive belt tension to the specified value by  TT

tightening the adjusting bolt.
Specified Deflection: 9 - 11 mm (0.35 - 0.43 inch) A

[When a force of 10 kg (22 lb) is applied:] \

(22 lb)
l
l ,,___

I Pushing force of 10 kgf \\
\

\
\ l

\

\ Deflection
\ amount

l
l

l

-t

l

l

l

WRUQO EM163

(4) Tighten the bolts to the specified value.
Tightening Torque:

® 3.5 - 4.5 kg-m
(253-325ft-lb 343-441 Nm)

..... ..1.5T-2.2kTg-m T T T 1 @
(10.8 - 15.9 ft-lb, 14.7 - 21.6 N-m) 1

© ..... .. 5.0 — 7.0 kg-m
(36.2 - 50.6 ft-lb, 49.0 - eas N-m)

1

v

ll¿éer=  
l

l
l
l

El\/I-77

WHUQO-EM1 64



ENGINE MECHANICALS  

16. Connect the air breather hose to the radiator upper tank. T T , TTTTT

r
l
(2:
[S11
{4}
(5)1
(6)1
(72.

18. lnstallation of the air cleaner sub assembly l \>_Air cleaner/TTTTT
at '(1) lnstall the air cleaner sub assembly into position. \  

(2) Tighten the attaching bolts to the left fender panel and

(3) Tighten the tapping screw at the fan shroud.
(4) Install the clutch cable clamp to the air cleaner.

WRUQO-EM168

19. Install the radiator reserve tank into position. , Q
Clamp the water hose securely- l TT —%*T*TT 1 1 1. +.\_. ' ’ ‘

17. nstallation of vacuum hoses at the surge tank 1 1 T
,1]. - - - 1 .. 1 .

. 11 kg  
Airbre_at_herho\l<-,2 .r l

~ £1 If/“'T“‘~\ 1
‘ '_,' _ .____,_%,_;\ 11'/ Q»1

6‘~—I_ )4} --—‘ '

1 T

 1111tt1@0‘i'a;1i1 as

gisgr)/bggor d|aDhraQm G) O

Pressure VSV ® T 1
Air-con idle up vsv @ 1,23,, 4 ,__ _, 1
Power steering ACV © = ‘PT’ r_m_p_H__

F- . .

S1we-
S1
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ff‘!/'@@¢-.“!.‘__@:
\~

\\./t-‘E4TW1

Brake booster @ l
Charcoal canister ("D ;

T T T Wwnueo-EM1TTss

Taching POHS T Hose attaching 5
\‘§ " bolts \Tighten the three attaching bolts.

radiator center support
V ‘T

C’13., \

Q
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20. lnstallation of air chamber
(1) Install the air chamber by attaching the three screws

and two clamps.
NOTE:
0 Align the matching marks provided on the air chamber

and air hose.

(2) lnstallthe air hoses for air conditioner and power steer- Q

I .
ing idle up.

ENGINE MECHANICALS
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22. Adjust the accelerator cable so t at t e ac 1 V, ___~_
free play may become 1 - 5 mm (0.04 - 0.20 inch). \ 1/

(1) Install the battery into positron.
(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.

El\/I-79

21. Connect the accelerator cable to the throttle body. I \1 / k
h h celerator pedal I t ~ \\

‘ 20  I
*\ % Q
( f'"'((fiurg Q Q ‘

\ ‘Q4’ 1. l ____
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23. lnstallation Ot the battery T \i T
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ENGINE MECHANICALS  

FILLING OF ENGINE OIL AND COOLINGWATER
1. Filling engine oil

(1) Clean the oil drain plug. Install it with a new gasket
interposed.

NOTE:
- Remove any remaining gasket material from the oil pan,

using a gasket scraper.
Tightening Torque:

2.0 - 3.0 kg-m (14.5 - 21.7 ft-lb, 19.6 - 29.4 N-m)

(2) Fill the engine with engine oil.
The oil should be API grade SG or SF multigrade vis-
cosity, fuel-efficient oil.
Oil capacity

When only engine oil is changed:
3.3 liter (3.5 US qt.)

When engine oil is changed and oil filter is
replaced:

3.5 liter (3.7 US qt.)
After engine has been overhauled or when engine
oil has been drained completely from engine:

3.8 liter (4.0 US qt.)

2. Filling cooling 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:
0 Use a Good brand of ethylene-glycol base antifreeze

solution. T
Coolant capacity (Vehicle with front heater):

5.5 liter (5.8 US qt)
[excluding 1.0 liter (1.1 US qt) for reserve tank]

El\/l-80
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(3) Fill the system with water.
(4) Start the engine. Check the coolant level. Add water, as

requhed.
(5) Tighten the radiator cap.
(6) Warm the engine. Afterwards, allow the coolant to cool

down to the atmospheric temperature. Recheck the
coolant level at the reserve tank. Add coolant to the full
level, as required.
If no coolant remains at all in the reserve tank, recheck
the coolant level in the radiator. Replenish the radiator
with water, as required. Replenish the reserve tank with
coolant up to the full level.

NOTE:
~ Here, the coolant refers to the mixture of water and

antifreeze that has been mixed in accordance with the
instructions of the antifreeze manufacturer.

(7) A lapse of two or three minutes after the engine stop,
check the oil level.
If the oil level is less than the full level, replenish the oil
to the full level.

3 Perform the engine tune-up.
(See page El\/I-9).
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CYLINDER BLOCK
COMPONENTS

1:: Non-reusable parts I
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® Timing belt cover No. 1 I@= Crankshaft pulley T
@ Timing belt cover No. 2 @- Crankshaft bearing

Water pump Ay ® Piston with pin
Water pump gasket @l Piston ring
Dust seal @ Connecting rod
Oil pump Ay ® Connecting rod bearing
Oil seal Oil pan
Cylinder head gasket Oil pump strainer
Cylinder block Rear end plate
Crankshaft Oil seal retainer
Crankshaft timing belt pulley flange Oil seal
Crankshaft timing belt pulley Crankshaft thrust bearing I@@@@@)@@@@@ ®®C9®®@
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2. Removal of engine hood

ENGINE MECHANICALS-i__i 

INSTRUCTIONS PRIOR TO OPERATION
Install fender covers to the fenders so that no scratch may be
made to the fenders.

WNU89-Ell/I325

ENGINE REMOVAL ‘T
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. T‘

1.-1\ /~Iv
wnueo-TTETIIIITITEE

(2) Remove the battery hold-down clamp and battery TT "'.;./Y  TT
clamp bolts. ‘ -y

(8) Remove the battery from the engine room. I /'l==' A
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(1) Disconnect the windshield washer hose form the three- I
way joint. Remove the hose from the clamp of the en- /W ——\-R A
gine hood. \

(2) Remove the hood, being careful not to scratch the body I ‘y, -2

e
and hood.

 ‘ ~..,

-~<-.-.._...,_...........  *_\\@T:I'
WNU89~El\/1327A

3. Drain the coolant.
(See page CO—3.)

4. Drain the engine oil.
(See page LU-4.)

WRU90-EM182

El\/I-—-83



ENGINE MECHANICALS

5. Remove the intake air chamber. T /// l
(See page El\/I-10.)

6. Removal of radiator reserve tank
(1) Disconnect the radiator reserve tank hose from the

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

7. Removal oi power steering pump and drive belt (Power
steering equipped vehicle only)
(1) Loosen the locknut, adjusting bolt and two tightening

bolts. Then push down the power steering pump.

(2) Remove the power steering pump assembly from the
engine by removing three screws. Them temporarily put
the pump assembly onto the battery mounting location.

8. Removal oi air cleaner and air cleaner hose assembly
(1) Remove the tapping screw from the radiator tan shroud

upper side.
(2) Remove the clutch cable clamp provided at the air

cleaner.
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ENGINE MECHANICALS

(3) Remove the air cleaner hose attaching bolts rovid d j_ I3 9 E/Btircganery T T K _ T
at the left fender panel and radiator center support. \<<attaching bolts ’ M H089 attaching-

‘x ‘\‘\%_ '2. § DOITS ‘

9.R '

.1'1‘/P‘?

-\>
0*

K T 7

emoval of radiator T
('1) Disconnect the air breather hose from the radiator T ‘\ '

upper tank. /\ i\§‘i\
(2) Remove the radiator inlet hose by disconnecting the

radiator and water outlet side clamps.
(3) Disconnect the radiator outlet hose at the center con-

nec¿on.
CAUTION:
o When disconnect the radiator outlet hose b, e sure to

protect the alternator in order to prevent the alternatorf .rom entering of coolant.

T Tiiwiwnuso-Emiso
(4) Disconnect the oil cooler hose from the radiator. W if T T

(5) Remove the two attaching bolts of the fan shroud. Thend. .isconnect the lock section of the fan shroud from
radiator.

(6) Disconnect the fluid coupling with fan by removing the
four attaching bolts. Then remove the fluid coupling with
fan togetherwith fan shroud.
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ENGINE MECHANICALS '

(7) Remove the radiator grille. ‘N T W; T T

.;i’;~"7'Z%\
‘ 5: \"’:““"\\_\ J

l ,- Q33-3--=41». m -':" , i Q ‘
‘"-- T;-uLi §/

~ _ iii Ii / 1

Screws w (ii /T / /$><:ri i
if T T T iiiiiiwnueo-Emies

‘Zoi
////;?i.\
3/is6

(8) Remove the radiator by removing the four attaching k
bolts. A ® i .

w W "'l@,;_ A

\l_,.': , ll
/ , i

[Ill] Q?“ i
E3 | ml
Q

P

. _.___,,_______ , , l.
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10. Removal of air conditioner compressor T T
(1) Remove the compressor cover by removing the attach- 5‘ 0 i

 ing bolts. V
(2) Remove the compressor assembly by removing the at- “

taching bolts. Then temporarily put the compressor as- i
sembly onto the engine compartment left side. ._ T E

DiYstfY~ at‘/
‘ii

l

_,,InIII ,,
I II_n

El
T T wniuéo-Emtss

11. Disconnecting of exhaust pipe
(1) Remove the exhaust manifold cover. é z ' T T

rp  /i.
P“xJ\0 ,9!’/.

Y--.2"\/\_../

1?,-\\\
(2) Disconnect the exhaust pipe from the exhaust manifold T /@ r

by removing the three attaching nuts.
(3) Disconnect the exhaust pipe from the bracket provided ;

at the transmission.

'- \

T * T T if iwiiitieoféiviiies

12. Removal of following vacuum hoses at surge tank side iiwfijjnj E i if
iii " ' ' h ? i .~ l‘>5’ gisgi/bétor drab ra9m@ I ®Qt: 5
t 1 ; :______._-;___4.4, ",3) Pressure VSV ® I l
4]» Air conditioner idle up VSV CD ‘ ii-‘:'-Y-‘»f:~\?_ ‘J

r5) Power steering ACVQ5) _ Lm__~_
{6} Brake booster (6) . © \ ‘ ~ P P P
7]» Charcoal canister® I \ -~__._._..

.__,< I @. =\~ "' 1 i
@ "' ‘K \ i

'1’ T I T T TWRUQO-EM1l9T

_{Qt"
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Removal of distributor I '<?—/ \‘iiiii
(1) Disconnect the distributor wire connector. , .
(2) Remove the distributor from the cylinder head by l -

removing the two attaching bolts.
NOTE:
~ Since the remaining engine oil will flow out, be certain

to place a cloth etc..

i Throttle position sensor ®
i intake air temperature sensor ®
i ldle speed control VSV ®

I EGR VSV and harness clamp @
i Air-conditioner idle up VSV (5)
i Pressure sensor, Pressure VSV and clamp ©@(<51)($)@@(-3)

(‘D Air conditioner water temperature switch ®
Water temperature sender gauge

© Water temperature sensor ©
O2 sensor

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

cables.

(4) Removal of engine wire from ECU
G) Remove the ECU cover at the cowl side panel of

passenger seat side.
® Disconnect the engine wire connector from the en~

gine control computer assembly (ECU).
® Pull out the engine wire toward the engine compart-

ment.
(5) Remove the engine wire from the engine compartment.

EIVI--87
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\
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-________ __
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Removal of engine wire harness 7/’ ”?*"" T< I
(1) Dsconnect the following connectors. I __, q ’ '
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ENGINE MECHANICALS
15. Disconnect the fuel hose at the upper part of fuel filter. iiiiiiI

CAUTION: _ _ _
0 Release the inner pressure Qf the fuel tank by rerneving l _ *1/9%"

the fuel filler cap in advance. I P P if I if i

‘ 115:,S/

- The pressure in the fuel line is kept 2.55 kg/cmz (36.3 I
psi) higher than the atmospheric pressure. Hence, when “ "' ~ T
the fuel line is loosened, be sure to prevent the fuel from 7- :2-.. =' K
splashing using an adequate cloth or the like. Further- ff" T i“TT“‘“"
more, place a suitable container under the fuel filter
because the fuel flows out. i 77% _lllllll

WRUQO-Eh/1203

5

16. Disconnect the fuel return hose from the fuel pipe No.2.
CAUTION: 1%
~ When disconnecting the fuel hose, take precautionary ' / I

measures to prevent any dirt from entering into the fuel i __ T I
line. ..

0 Place a suitable container or rags under the disconnect-
P . g \.\ i

@~\\~ I
ing portion because the fuel flowsout. . 1 -'

;..»
‘L

-~

I I wiiu§@-Ei/éai
17. Disconnect the accelerator cable. ll"; ‘

- I A

be "T
... T IR l“ 4\~TL€g%V " _a .1 l___ I

(I /j;?i/7%v. 05 (///
wnueo-Ervizos
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18. Remove the battery ground cable from the body. / I

i
l

/I /

F
l .. V I "cm r r '\

WRUQO-EM206

19. Disconnect the inlet and outlet hoses from the heater pipes. I ::;f~-we _:
CAUTION: . ....____, l
~ Care must be exercised not to damage the heater pipe l /%’"/"_j;* ' ~-~‘=~:-,.3 at J jj

end. 1 / “T “;"'T" "' “EI f/ 
WRUQO-Ell/I207
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1 Disconnect the connectors from the transmission and trans-
the air breather e . \/\

2 .
fer by jacking up the vehicle. Disconnect
hose from the transmission.

22. Removal of starter
'th lock and remove the

(2) Remove the starter by removing ‘

ittrsit 4 l .N i"
23. Remove the engine-transmission attaching bolts

24. Remove the attac ng
' ' e chain block

hi bolts of the engine mountings while . C A
suspending the engine, using th . ————~———">"”““"“"“““;

I ll I

El\/l—89

ENGINE MECHANICALS

’*////,‘

rd
20. Disconnect the following wires and cords. A I J l 1

(1) Cowl wire and alternator wire ; \‘ y W
(2) Engine wire and relay block connectors N &
rs) Engine wire clamps at the cylinder block ‘Q A .~-in \  

 Q es“
/em‘ /N i

/ / “
if wiitueo-Eivizos

‘\‘
1%,’

I)’

\\'11, ‘tQ

i¿f  

~—r

(1) Disconnect the connecter Wl 5 _ ® if
harness clamping bolt. \ ‘
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ENGINE MECHANICALS

25. Takeout the engine from the body, using chain block.
CAUTION:
1- Be careful not to allow the engine to hit to the vehicle

body arid/or other parts.
0 Make sure that the any hose or wire has been discon-

nected from the body.

\

26. Removal of engine harness from engine
(1) Disconnect the alternator connecter and the terminal.
(2) Remove the engine wire clamp.
(3) Remove the engine wire from the engine.

27. Remove the engine mountings and surge tank stay No.2.
28. Remove the timing belt.
29. Remove the cylinder head assembly together with intake

and exhaust manifold.
(See page El\/l-~37.)  

DISASSEMBLY OF CYLINDER BLOCK
1. Remove the oil pressure switch.

NOTE:
0 Use a hexagon box wrench for the removal operation.

2. Remove the oil filter.
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Removal of oil cooler
(1) Remove the oil cooler pipe from the cylinder block. I .<_;i>__,<;t><j'.e I
(2) Release the hose band and remove the oil cooler pipe.

00 I/-_

a it ”

(3) Remove the oil cooler from cylinder block, using the
following SST.

(4) Remove the water hose from oil cooler.

Remove the compressor bracket, by removing the four at-
taching bolts.

Remove the crankshaft pulley bolt. I T cbg__
NOTE: l »' _€ .,,r.,‘@,__ F

......-ih S I X,

8 I ~ " :,,.\ Q j
I O I 1\ E

o Prevent the ring gear from turning, using the following
SST.
SST: 09210- 7701 -O00

install the following SST with the crankshaft pulley bolt ,,
interposed.
SST: 09609-2001 1-000

El\/I-91
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Remove the crankshaft pulley. I K "*=~§  ®

o lf the crankshaft pulley can not be removed by hand, }|t 9 Q
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ENGINE MECHANICALS

7. Remove the crankshaft pulley flange.

8. Remove the tensioner and tension spring.

9. Remove the water pump, by removing the three attaching %,,\ X76
bolts and two nuts.

0 K ..___,%) ’/10. Remove the water pump gasket. I ‘"' aaiyéfl

‘Tit tr” I/ - Iiii  
T if if T Tviiiiiugolisivizis

11. Remove the alternator assy with bracket, by removing the
two attaching bolts and an adjusting bolt.
Then, remove the alternator bracket by removing a bolt and
nut.

12. Remove the water inlet and thermostat by removing the
three attaching bolts.
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 ENGINE MECHANICALS
13. Remove the clutch cover and clutch disc, by removing the C)

six attaching bolts. , C) _
NOTE: Q

I. I

0 Prevent the clutch coverfrom turning, using the following @ i
SST. -QE-
SST: 09210-87701-O00 ---‘

"at I\_o 0%,’

WRUSO-EM221

14. Loosen the attaching bolts of the flywheel in the sequence I iiii I I Tl l‘--  
as indicated in the right figure. Remove the flywheel.
NOTE:
o Prevent the flywheel from turning, using the following

SST. ---- " __"~
ssr: 09210-87701-000 ll ..®/-<0 @ .

0 -f.4'5'b 0 I

1 \ $5. 4? .-4-.I *9 ,
> \®© °/,

09210-87701-000 I
Z ,_ , , . ._- . _ . . _. .. --i

l WRUQO-EM222

15. Remove the rear end plate, by removing the two attaching ' T TTTTTif T '
bolts. . l P #

___J l

1 .8 I

. F i
l Rear end plate 8

°ss

.$0,,

O.°°c>

isI\

' WRU90-EM223

16. Oil pan removal /_
( 1) Loosen the ten attaching bolts and four nuts of the oil '-~§- -

pan over two or three stages. Pull out the bolts and nuts. l Q I

c..\’ .3"X
_.1?}F’

WRUQO-EM224

(2) Separate the oil pan from the cylinder block by driving
the following SST into between the cylinder block and /_//, 1
the oil pan. I l @ I
SST: 09032-00100-000 J =1;/1l.ll -* i n I,

. OI $0-9%
/ 09032—00"100—000

-*w_—_““T Wiiiuselsmsss

lki

1'10
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ENGINE MECHANICALS I
17. Remove the oil pan gasket front and rear.

18. Remove the oil pump strainer, by removing the two attach- if I  I ,
ing bolts and two nuts.

19. Remove the rear oil seal retainer, by removing the four
attaching bolts.

20. Remove the oil pump, by removing the seven attaching I
bolts.

21. Removal of piston
(1) Remove all carbon deposits from the piston ring ridges.
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ENGINE MECHANICALS

(2) Remove the connecting rod bearing cap by removing ????U
the two attaching nuts.

sf! ‘= =0, l%k,\ry€€-,i@’_’\s

rt, 5
o9210-s77o1- ‘§:;}'
000 \\g

“ l
WRUQO-El\/1230

(3) Cover each connecting rod bolt with a short piece of
hose to protect the crankpin journal from damage. \/,

4 m/

\\
@\{\/s

RX
. 1,A\g s
/ I/as

WRUQO-El\/l23t
(4) Push out the piston and connecting rod assembly and

the upper bearing through the top of the cylinder block. ta  re
§\‘§ L’
/ll

WRU90 EM232

NOTE:
o Arrange the disassembled piston and connecting rods in

order that their installation positions may be known
readily. l
Care should be exercised so as not to damage the
bearings.
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Removal of crankshaft
(1) Gradually loosen the main bearing cap bolts over three

stages in the nurrerical sequence shown in the figure.
Remove the bearing cap bolts.
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ENGINE MECHANICALS i

23. Disassembly of piston and connecting rod A

(2) With the main bearing cap bolts inserted intothe bolt A ~ A
holes of the main bearing cap wiggle the bearing cap
back and forth. Remove the bearing cap together with \ 4
the lower bearing. ‘

. $.<i((¿‘.n' 4 lNOTE. ‘ I ’. . . . » // » .. Keep the lower bearing fitted to the main bearing cap. Yd,‘ ‘?/1%)
Arrange the removed main bearing caps in order.

. Wl‘“8";§'§4§?°
(3) Lift off the crankshaft. 1 K Z’
NOTEI K 7 g_ _ A HQ [Z>\
~ Be very careful not to allow the main bearings to be fffff  T  T

mixed with the bearings of the other cylinders. ‘ " r A A n§"T -
- Remove the thrust washer. ’ iiwiÀ‘|gii}|P"ii”il‘iEii* ll’:-;‘

@ K;/',.T"'o/Q W@

WNU89-EM391

y
(1) Install the connecting rod in the following SST as shown ‘

in the right figure.
SST: 09221-87704-O00 A

Ii

, 09221-87704-000
WRUQO-EM235

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

i

I " ‘\\\   
WNUB9-EM423

24. Removal of piston rings R n  A A/NOTE: _ _ _ _ ‘egg
~ Arrange the removed piston rings in order so that their ’\ r J5 ‘l

installation positions may be known readily. g l
o Do not expand the piston ring unnecessarily beyond the l -"""'" 5'7’

required extent. - 4 %

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

(2) Remove the oil ring side rails by hand.
(3) Remove the oil ring expander by hand. * of n wi=;gg5.Er,;23§

El\/l--96
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25. 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:
0 Be very careful not to scratch the piston.

26. Clean the disassembled parts using cleaning solvent. Blow
them with compressed air.

27. Measure the bore diameter of each cylinder at a position
shown in the right figure. The measured value is regarded
as the cylinder bore diameter.

Specified Bore Diameter:
76.000 - 76.030 mm (2.9922 - 2.9933 inch)

Piston-to-Cylinder Bore Clearance:
Specified value: 0.025 - 0.045 mm

(0.0010 — 0.0018 inch)
Allowable limit: 0.11 mm (0.0043 inch)

28. Removal of cylinder ridges
If ridges are formed at the upper parts of the cylinder bores,
use a ridge reamer to remove the ridges.

INSPECTION OF EACH PART
lnspection of crankshaft
1. Check the main journals and bearings for pitting or

scratches.
If the main journals are damaged, replace the crankshaft.

El\/l--97
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WRUQO-EM237
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2. Support the both ends of the crankshaft with a V-block. 0 ffff*0 W '
Measure the crankshaft runout with a dial gauge. _‘\

Allowable limit of runout: 0.06 mm (0.0024 inch)
r\

e runout excee S e a owa e imit, re ace t e ' ‘hi N
graiqkshaft. d th H bl | pl h E ’I 1'

W 0 R R wauso-EM24ii'
|l'|Sp9CliOl'l Of cylinder b|0Ck ‘ fffff C C S C S SSC S S S if
1. Removal of gasket material I

Remove all gasket materials from the cylinder block.
2. Cleaning of cylinder block N,/~e%

Clean the cylinder block, using a soft brush and cleaning N  V
solvent.  

@i l l l/
WM C 0 0 wi=iu9o-iiziviééiz

\) "\

i% Cr-
/__

3. lnspection of top surface of cylinder block
Using a precision straightedge and a thickness gauge,
check the surface contacting the cylinder head gasket for .
warpage in the six directions as shown in the figure. 1

Maximum Warpage: 0.10 mm (0.0039 inch) 5 ® /

If the warpage exceeds the allowable limit, replace the I  / Y‘
cylinder block. 7 \‘

L
Q3\“ if

SSSSSif wi\ius§TEivi40§
4. Measurement of cylinder bores

(1) Measure the bore diameter of each cylinder at the four A W i
points shown in the right figure. Ensure that the dif- i
ference between the maximum and minimum bore L
diameters of each cylinder is within 0.1 mm to mm (0.39 inch)
(0.0039 inch). / F

/

l\\.§N
. Center

L
10 mm (0.39 inch)

. _.... .__..

T if C C iwi\TUa9-siv4os
lf the difference between the maximum and minimum
values exceeds 0.1 mm (0.0039 inch), perform boring
and/or honing for the cylinder bore in accordance with
the oversized piston.
The honingangle is 35° i 5°. The surface coarse degree
is 1 - 4Z.

WNU89 EM4Cl7
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3. Measure the diameter of the crankshaft main journals. <C,a,.,kSha11>

4. Measure the diameter of the crankpin journal. 1 1

Reference
The table below shows the cylinder bore diameter when oversized pistons are used.
However, after the diameter of the replacement piston has been measured, perform the finishing in
accordance with the piston diameter.

, ,1-L _ _;_ ___ _ __,,_ __________ ~ if ——~———————————~~——~~ — —— — — ~ A — A A _- _ i i j j __7_777.._____..__ _7. _ _ _ . . V 7 W 7 W 7 iiiiiri __ ____7______ _7________ ________ _

Standard O/S 0.25

76.000 - 76.030 mm (29922 - 2.9933 inch) 76.250 ~ 76.280 mm (3.002 - 3.0031 inch)

- WNU89-EM408

The measurement should be performed at four points, 90
degrees spaced, for each crankshaft main journal at the Y
points shown in the right figure. The maximum value is
regarded as the crankshaft main journal diameter.
However, if the variation in the measured diameters ex- y
ceeds 0.026 mm (0.0010 inch), replace the crankshaft. 12 612 512 612 612 '6 Y

X. .X

Unit: mm
7 7 :wi=ti§‘oi§M¢4@

The measurement should be performed at four points, 90
degrees spaced, for each crankpin journal at the points 1
shown in the right figure. The maximum value is regarded  
as the crankpin journal diameter.
However, if the variation in the measured diameters ex-
ceeds 0.044 mm (0.0017 inch), replace the crankshaft. 4 14 4 14 4 14 {L14 fir:

Unit: mm
7 7 7 7 7 7 77 7 WRUQO-EM244

lnspection of piston ring 1
1. Visually inspect the piston ring for extreme wear, seizure or 1

damage. /_
Replace the piston ring, if necessary. 1’

"4-" ‘sf’.’g;_ a s$=‘%

l ‘I '\\
I

‘ '77\ \
J \ ~

1/’

WRUQO-EM245

2. lnspection of piston ring groove side clearance
Measure the side clearances of the piston rings No.1 and
No.2 over the entire periphery of each groove, using a »-
thickness gauge. _ /
The maximum measured value is regarded as the piston
ring side clearance. - \

1 i
) l

T 77 77 7 7 77 WRU90-EM246

 EM-99
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Piston ring side clearance

Specified value mm (inch) Allowable limit mm (inch)
Compression ring No. 1 0.03 - 0.07 (0.0012 - 0.0027) 0.12 (0.004?)

Compression ringNo. .2 7 77 0.02-0.0s7(0.oooa-0.0023) 7 0.12(0.0047) 77 77777777

lf the piston side clearance exceeds the allowable limit, measure the piston ring thickness. Referring to
the piston ring standard thicknesses given below, replace the piston ring and/or piston so that the piston
ring side clearance may become less than the allowable limit.

WNU89-EM416
Piston ring specified thickness

Compression ring No. 1 mm (inch) 1.17 - 1.19 (0.0461 - 0.0468)
Compression ring No. 2 mm (inch) 1.47 - 1.49 (0.0579 - 0.0586)

NOTE: .
o When replacing the piston rings, a set of piston rings for one cylinder should be replaced.

WNU89-EM417

3. lnspection of piston ring end gap A 7 7 7 7
(1) Apply engine oil to the cylinder walls. 1
(2) Insert the piston rings into the cylinder bore. 1-”
(3) Using a piston, push down the piston ring to a point

110 mm (4.33 inch) measured from the cylinder block A A
uppersunace. I 1

— l I
Piston ring J

. I 77v7nu9o-Eivié4r
(4) Measure the piston ring end gap, using a thickness 77777 77 7

gauge or a feeler gauge. I 1

l

l
l

WNU89~El\/1419
Piston ring end gap

Specified value mm (inch) Allowable limit mm (inch)
Compression ring No. 1 0.27 - 0.42 (00107 - 0.0165) 0.7 (0.028)

Compression ringNo. 27 0.35 -0.5o7(0.o1sa-0.0196) 77777 7 0.8(0.031)
Oil ring 0.20 - 0.70 (0.0079 - 0.0275) 1.0 (0.039)

If the piston ring end gap exceeds the allowable limit, a set of piston rings for one cylinder should be
replaced.

WNU89-EM420
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  ENGINE MECHANICALS
lnspection of connecting rods 7 7 7 7 7
1. Visually inspect the connecting rods for damage or cracks. ~ 1 1.
2. Check the connecting rod for bend and twist, using a con- l I

necting rod aligner. . ~
Maximum bend: 0.05 mm (0.0020 inch) » ’ I

ii- A:- so2
'§'9 ‘\./ 4M‘“‘mA‘

Maximum twist: 0.05 mm (0.0020 inch) 5 Bend

replace the connecting rod assembly. " I if 1' I‘“-_ j -_ \_\ /

lf the bend and/or twist is greater than the maximum limit, 7 Twist L ' I

(See page EM»-118.) j/
7 7 7 777777Vl7R709707-EM248

3. Measure the inner diameter of connecting rod small end, 7 -
using a bore dial gauge.

Specified Value: 18.953 - 18.979 mm
(0.746 - 0.747 inch) ' “ 1

Interference Fit with Piston Pin:
0.012 - 0.044 mm (0.0005 - 0.0017 inch)

5%
‘*4

429,
"9

WRU90 EM249

4. Measure the width of connecting rod big end, using a  
micrometer. -

Specified Value: 1"
21.80 - 21.85 mm (0.858 - 0.860 inch)

Allowable Limit:
21.70 mm (0.854 inch) - 1IIf the width of connecting rod big end exceeds specified or

value, replace the connecting rod. 1 _

WRU90-EM250

lnspection of pistons
1. Cleaning of pistons

(1) Remove the carbon deposits from the piston top, using "P —~ __,_  t_\2
a gasket scraper or the like. ‘i 1 / 7 \

(2) Clean the piston grooves with a broken piston ring or a ‘T tot 1
groove cleaning tool. 1

NOTE: f
- Be very careful not to scratch the piston.

\

WRUQO-EM251

2. lnspection of pistons
Visually inspect the piston for cracks, damage or seizure.
Replace the piston, if necessary.

WRU90-EM252

El)/I~—“I 01
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3. Measurement of piston diameter : i I
(1) l\/leasure the piston outer diameter horizontally at a point ~ P P 2 ‘

15 mm (0.59 inch) from the lower end of the piston at 1 4 A
;iT_i_1-_ 4 - . f_i;_.;:"Y*iffiir.;_]right angles to the piston pin. _

Specified Value: 75.965 - 75.995 mm l 1h”~"i~77'
(2.991 - 2.992 inch) 1

(2) Calculation of piston-to-cylinder bore clearance y A "5 * ,--~—--
Subtract the measured piston outer diameter from the 1 / \__l15 mm
measured cylinder bore diameter. Ensure that this pis- 1
ton-to-cylinder bore clearance is less than 0.11 mm 7 7 77 W78770790~EM7200
(0.0043 inch).
Piston-to-Cylinder Bore Clearance:
Specified Value 0.025 - 0.045 mm

(0.0010 - 0.0018 inch)
Allowable Limit 0.11 mm

(00043 inch)

If the piston-to~cylinder bore clearance exceeds the
allowable limit, perform boring and honing the cylinder
bores so that the cylinder bore diameter may match with
the oversized piston.
(See page EM-112.)
However, when the cylinder bore diameter exceeds
76.28 mm (3.003 inch), replace the cylinder block.

WRUQO-EM254

4. Measurement of piston ring grooves 77  7 777
Measure the piston ring grooves for No.1 and No.2 over the 1 A I 7
entire periphery, using a thickness gauge. 1 ~ .

Specified V8.IUBI \  ,
No.1. 1.202 - 1.204 mm (00473 - 0.0474 inori)   ~
No.2: 1.501 - 1.503 mm (0.0591 - 0.0592 inch) I ‘* .

‘II 7

i .
1 l

lE _ ...... .. __ 2 .l_

WRU90~El\/I255

5. Measurement of bore for piston pin l
Measure the bore diameter of the piston pin installation l *
positions as shown in the right figure. The minimum value
is regarded as the bore diameter for piston pin installation , 1
hole. 1 ' 1 7

Specified Value:
18.995 - 19.005 mm (0.7478 — 0.7482 inch)

Piston-to-Piston pin Bore Clearance:
0.005 - 0.011 mm (0.0002 - 0.0004 inch) <-~

8mm 48mm l
7 7 77 7 wFiu90l7Eivi2ss

1 ( 1

l

EM--102
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lnspection of piston pin 7
1. Visually inspect the piston pin for a damage or scratch.

Replace the piston with piston pin, if necessary
2. Measure the piston p'n outer diameter at each point

shown in the right figure. elv-

The maximum value is regarded as the outer diameter of
piston pin.

Specified Value:
18.991 - 18.997 mm (0.7477 - 0.7479 inch)

Piston-to-Piston pin Bore Clearance:
0.005 - 0.011 mm‘ (0.0002 - 0.0004 inch)

Visually inspect the flywheel for damage or cracks
Replace the flywheel if necessary.

8mm m

WRU90 EM257

.,$7
/(§“ 41*‘

lnspection of flywheel
1. ' ' .

’ o2. Inspect the ring gear and knock pin for installing conditi
and/or damage.
Replace the ring gear and/or knock pin, if necessary.

lnspection of crankshaft pulley
Visually inspect the crankshaft pulley for damage or cracks.
Replace the crankshaft pulley, if necessary.

lnspection of oil pump assembly

/

'9$W¥‘“‘7
L.) Q!._J_LZ'l>

u0

P
:i'¿$IrrfF

iI:‘

WRU90 EM258

0/
(7)

/

2“

\2

WRU90 EM259

1. Visually inspect the rotor surface and oil seal for damage
and/or wear.
Replace the rotor and/or oil seal, if necessary.

tion.
Retighten the bolt if it loosen, using the screw driver.

Tightening Torque: 0.8 - 1.3 kg-m

(7. GD /__._---—

. \
0 6‘

0

WRU90 EM260

. Check the oil pump cover installing bolts tightening condi-

i
(5.8 - 9.4 it-lb, 7.9 - 12.7 N-m) __ <2.

EM-103

9
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3. Rotate the rotor by applying a force with your finger. Check
to see if the rotor rotates smoothly without any sticking. A
Disassembly and check the oil pump, if necessary.
(See page EM-121.)

lnspection of water pump
1. Visually inspect the following points.

(1) Mechanical seal for water leaked mark
(2) Water pump rotary fan for damage, deformation and

cracks
(3) lnstallation surface for damage
Replace the water pump, if necessary.

2. Check the water pump bearing journal section and the
water pump pulley installing section for rattle.
Replace the water pump, if necessary.

3. Ensure that the water pump rotates smoothly by hand.
Replace the water pump, if necessary.

lnspection of water pump
1. Visually inspect the following points.

(1) Water pump pulley installing surface for deformation
_ and wear

(2) V-ribbed belt install section for deformation and wear

lnspection of thermostat
1. Ensure that the thermostat valve is closed completely at

room temperature 20°C (68°F) and the spring has no play.
Replace the thermostat if the valve is open or the spring
has a play.

EM—104
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2. Check the rubber grommet of the thermostat for damage or
crack. /
Replace the thermostat if the rubber grommet exhibits _
damage or crack.

0' ----

. ,..__\

0 1l
‘Q. __-@

WNU89-C0028

3. Immerse the thermostat in water, and check the valve open-
ing temperature by heating the water gradually.

_....JiI1._____.__. ......__| l Ii  i***** "*'"""' * " _ _ , ,_ _ _____ 7" n-n 1

.. . l v l " . . 5Specifications temp§r;§Jfep°“‘§§(,F)y Valve lift H H H, _:,__‘_

8.5 mm or more at -" '-5'71"’ ""' "'-St so . , . ,1!...._.Spizifféations rs - 90 (169.9 ~ 176) 91 c(0.s4ir1oi1 or {____g __ __;_
1 more at 195.8°F) - ;
l. _ _ ,_ ____ ___...__.._ i. .
l
lj 8.5 mm or more at Q;,,;>,*,.<3,,t;,@,,,t,,,,,,, s2~so<11so~ 186-81 so (30134 mos 2 M
1 more at 208.4°F) ..

____2:_ __,:__,__. . , __,_L ___ WNU89-C0029

Replace the thermostat if the valve operation fails to con-
form to the specifications.

lnspection of oil pan
1. Visually inspection the oil pan for damage or cracks. _ I —- ..

Replace the oil pan, if necessary. -- ~ ilL_-
7 \ “777- ,_ 2/

i/_/

l

77 7 777 WRU90-EM267
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MEASUREMENT OF EACH OIL CLEARANCE  t:::::  ::::"
1. Measurement of main journal oil clearance

(1) Install the main bearings to the cylinder block and
crankshaft main bearing cap. :\\

NOTE: “\1'~ __._ \ j,
o Do not touch the metal surface of the bearing. \-~' V/

/"'"‘”"‘ 2

oars.-.2—r 1"X

JQ_\.Q:c\/02;

(£9

.11

777777} '7 ‘Q//

v‘,

_-

__-J

7 77
(2) Place the crankshaft in the cylinder block.

222%; 0 ""7 17

- 77 M. 77 77gjugii¿lg  .
fill ~11; i

1 \.../ _

7 777 77 7 7777777777 7wéiu970;iéM2s9
(3) Lay a strip of plastigage across each crankshaft main g Q7 <4 77

journal. 77‘ /S’

of4
O <7‘

7 7777 77 77777777W77R7U90lE7M270

__§ 0\O>K

ts :1...i"'_--...._....-¢

_/r

(4) Install the crankshaft bearing caps. Tighten the 0 @ @ @
crankshaft bearing cap bolts evenly in the sequence 9- .0... . OP _
indicated in the right figure. CD / ‘ @

lTightening Torque: 4.5 - 5.5 kg-m 5: i§ laws -. A
11 1? ' E l

I

(92.5 - 39.9 ft-lb, 44.1 - 53.9 N- ) m F
7 - .

@li§. @ kt‘ IE
l O0 O

7 7 77777777777 7 7 7 wri7u90li7-iii/1271
(5) Remove the main bearing caps with the lower bearings . 7 7 7 ‘

fitted on them.

._ jg’.
" 2!.  

$2 .

@

9&9.-w..

7 77 7777 777 wauso EM7272
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(6) Measure the plastigage width at its widest point.
Oil Clearance: 0.024 ~ 0.042 mm

(0.0010 - 0.0016 inch)

If the oil clearance fails to conform to the specified
value, measure the crankshaft main journal diameter
and select suitable connecting rod bearings or replace
the crankshaft.
(See page EM»-116.)

(7) Remove the plastigage from the crankshaft main jour-
nals.

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:
0 The main journal diameter code comes in four kinds of

5, 6, 7 and 8.

(2) Measure the diameter of the crankshaft main journals.
The measurement should be performed at four points,
90 degrees spaced, for each crankshaft main journal at
the points shown in the right figure. The maximum value
is regarded as the crankshaft main journal diameter.
However, if the variation in the measured diameters
exceeds 0.026 mm (0.0010 inch), replace the
crankshaft.

El\/l--107
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‘@422? ”.. /i 1\ r
WRU90-EM273

7 .99.9999.t999r
\ 5

l 0 O O 0

No.5 Journal diameter 7

. 1 No.4 Journal diameter l
code number

7 0 W 1 No.3 Journal diameter 7
o o o o 1k code number

7 - ~ We 1 ~ ° 7 No.2 Journal diameter 7
code number. W (A

1 © No.1 Journal diameter
1 colds number

WRU90-EM274

<Crankshaft>

1 Y

X7

12 612 012 s12 612 ls Y 7
l
ll
l

_ Unit: mm
77 7 WRU90-EM275
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(3) Select the cranksraft bearings or replace the crankshaft, based on the results of (1) and (2).

Main journal Crankshaft main journal diameter Bearing classification number l Remarks
diameter code mm (inch) (color) 1

(1.9664 - 1.9666) 1 (Yellow) -

49969-49.994 7 7 7 7
(1.9661 - 1.9666) 2 (Gwen) ""

5 49 983 — 49 988
(1 .9679 - 1.9660) 1 3 (Brown)
49 976 - 49 982
(19676 - 1.9676) 4 (B'a°k) """'

 77 49.975orless  77 ‘
(‘l .9675) -- Crankshaft replacement

49 995 - 50 000
(1.9664 - 1.9666) 2 (G"°°”) "'
49.989 - 49.994

(19681 - 1.9683) 3 (Brown) -

6 49.966 - 49.966
(1 .9679 - 1.9660) 4 (Black) --~

7 7 49.976 - 49.962
(19676 - 1.9678) 5 (Blue) -

49.975 or less
(1.9675) — Crankshaft replacement

49.995 - 50.000
(19684 - 1.9685) 3 (Brown) ——-

49.989 - 49.994
‘ (1.9681 -— 1.9683) 4 (Black) -1-

7 49.966-49.9667 77 7 7 7 7
1 (1 .9679 - 1.9660) 5 (Ewe) T"

49 976 - 49 982
(19676 - 1.9676) 6 (White) ""'

49 975 or less' — C nkshaft re lacement_ _ 1 _ J (19676) “a D
4 (Black) ---‘ (1.9664 - 1.9666)

49.989 - 49.994
(T9681 - 1.9683) 6 (Blue) 1--~

8 49.983 - 49.988
(1.9679 - 1.9680) 6 (White) —--

49.9r6 - 49.962
(19676 ~ 1.9676) 7 (Pink) -

(1 .9675) —- Crankshaft replacement

El\/l-108
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Measurement of crankpin journal oil clearance
(1) install the flywheel temporarily.

(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 cylinder number may be identified)

(3) Turn the crankshaft, until 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-O00

(5) Loosen the connecting rod bearing cap nuts evenly
over two or three stages. Then, remove the connecting
rod bearing cap nuts.

(6) Remove the bearing cap.
NOTE:
v Replace the crankshaft if the crankpin journals exhibit

damages, such as seizure.
(See page EM-116.)

(7) Place a plastigage on the crankpin journal.
NOTE:
o Wipe off any oil from the crankpin journal.

EM-109
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(8) Install the connecting rod 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: 3.5 - 4.5 kg-m

(25.4 - 32.5 fl-lb, 34.3 - 44.1 N~m)

NOTE:
v When tightening of the bearing cap nuts, apply engine

oil to the bearing cap nuts.
Prevent the crankshaft from turning, using the SST.
SST: 09210-87701-000

(9) Loosen the connecting rod bearing cap nuts evenly
over two or three stages. Then, remove the connecting
rod bearing cap.

NOTE:
o Prevent the crankshaft from turning, using the SST.

SST: 09210-87701-000

(10) Measure the plastigage width at its widest point.
Oil Clearance: 0.020 - 0.044 mm

(0.0008 - 0.0017 inch)

lf the oil clearance fails to conform to the specified
value, measurethe crankpin journal diameter and select
a suitable connecting rod bearing or replace the
crankshaft.

(11) Remove the plastigage from the crankpin journal.
(12) Measure the oil clearances of the remaining crankpin

journals.
4. Selection of connecting rod bearings

NOTE:
o 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,
90 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 (0.0017 inch), replace the
crankshaft.
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(3) Select the connecting rod bearing or replace the crankshaft, based on the results of (1) and (2).

Connecting rod big end , Crankpin journal diameter I Bearing classification number
"1II.._ in? "Ind at i *“I¿ibI i ' 1IuIlv|._ 1 Il1.7._i ’1IIIll._.__l=1q|1§ ___. 1i>"‘Ill.__ I*'"IIhntÀ i

bore code number ‘ mm (inch) (color) I Remarks

44.995 ~ 45.000
(1.7714 -1.7715) 1 (Yellow)

4
44.985 - 44.992
(17711-17718) 2 (Green)

44.978 - 44.984
(1.7707 - 1.7710) 3 (Brown)

44.975 or less
(1.7706)

_ ,:'— ~ —
1

Crankshaft replacement

44.993 - 45.000
(1.7714 -17716) 2 (Green)

5 T _ __
44.985 - 44.992

(17711 ~17719) 3 (Brown)

44.975? 44.984
(1.7707 - 1.7710) 4 (Black)

44.975 or less
(1 .7706)

l ,_,, ,____,,, jjjj__:_,,,,, 7 , _

l

Crankshaft replacement

44.998 - 45.000
(17714 -17718) 3 (Brown)

l ll
6 l

44.985 - 44.992
(17710 -17713) 4 (Black)

.. [ __ . ._ . . . ._:~ I

-.-_.

44.97e -44.984
(17708 -1.7710) 5 (Blue) $1..’

5.
NOTE:

Thrust Clearance:

44.975 or less
(1 .7706) -4-1.-._

‘Mild iiÀvnll_____l lllllÀll

Check of crankshaft thrust clearance

Specified value: 0.02 - 0.22 mm
(0.0008 - 0.0086 inch)

Allowable limit: 0.30 mm (0.012 inch)

lf the thrust clearance exceeds the allowable limit, measure
the width of the crankshaft thrust bearing contact surface.
lf the measured value is less than 39.92 mm (1.57 inch),

I Crankshaft replacement
1 wqrmnq -I14-7 '1-1_.___-n_ 7'

WNUB9~EM382

1 ..  1- Measure the thrust clearance, using a dial gauge. I _ _ l

F '1‘‘Illi-
.Q

srrj

§.\

... ‘ 92'I
replace the thrust washer. If the measured value exceeds
39.92 mm (1.57 inch), replace the crankshaft and thrust
washer.

El\/l—-1 11

WRU90~EI\/1280
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Measurement of connecting rod thrust clearance
Measure the thrust clearance between the connecting rod
and the crankshaft, using a thickness gauge.

Thrust clearance:
Standard 0.15 - 0.4 mm (0.0060 - 0.015 inch)
Maximum 0.45 mm (0.018 inch) A

NOTE:
0 The thrust clearance should be measured while the con-

necting rod is being pushed against either 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 width of the big end of the connecting rod in the thrust
direction and the side width of the crankpin journal.

Reference

-1.)
1

l

\-

Q
3

¢ Q

T ‘J

: I

— 2
If

Q 1%
18j;..-'5-?((,(‘*1

“'09 . ~11.,

5 1-I"K
7 ..‘I-

_,..
To‘
4

7)~....J'

0, L) 1
Q

I
S
In

vs

I I if I I” if I: ‘"117n0575I§7117281

T_____ ___7_7 _._ _7_ L t I i 1 i 1 '4.“ i:f41 1

Width of big end of connecting rod in thrust direction j Side width of crankpin

21.80 - 21.85 mm (0.858-08801118111IIIIIIIIIIIIIII I , 22.0-22.2 mm (0.887- 0.874 1118111

l

' l

1 1 1

1

1
l

1;:
111

l

‘ ...1.4 4.1.4 41- 1.4 a1.-..1.4

l
1

1 11,1111
1 .
l 1

7 1 ‘
I I 1 yI . - -1. -'r

I \

Unit: mm

7_ 77 7_7 ._ V7 V7

CYLINDER BORING
NOTE:
o When the cylinder is bored, all cylinders should be bored

at the same time.
0 As for piston rings, use oversized piston rings.

Measurement of cylinder bore diameter
Measure the diameter at a point 45 mm (1.77 inch) from the
cylinder upper surface in the direction shown in the right
figure.
If the measured value exceeds 76.28 mm (3.003 inch),
replace the cylinder block.

EM-112

hf. '-ii _ .'._ .._ ..

WRU92-EM423

WNU89-EM431

1 E"
®
‘bi’?

I/.__

45 mm 1
j_ (1.77 inch) f02\»41 A4... (L ~ /- in

WRU90-EM417
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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 15 mm (0.59 inch) from the piston lower end.
0 Perform the measurement horizontally, not in a tilted

state.

(2) Calculate the finishing dimension, as follows.
A: Piston diameter
B: Piston-to-cylinder bore clearance

0.025 - 0.045 mm
(0.0010 - 0.0018 inch)

C: Honing allowance
0.02 mm (0.0008 inch)

D: Finishing diameter
D=A+B~C

3. Hone the cylinder after the boring.
(1) Bore the cylinder, leaving a honing allowance of 0.02

mm (0.0008 inch).
(2) Hone the cylinder.

Honing angle: 35° 51.: 5°
Surface coarse degree: 1 - 4Z

WRU90—El\/1282

Honing angle I
35° i 5°

--— Surface coarse degree I
1 ~ 4Z

WNU89-EM434REPLACEMENT OF REAR OIL SEAL T 7 T “ii
1. Removal of rear oil seal

Remove the rear oil seal from the rear oil seal retainer, using
a pin punch.
NOTE:
o Be very careful not to damage the oil seal retainer.

2. lnstallation of rear oil seal
Drive a new rear oil seal into position, using the following
SST_ 09223-41010~OOO '_

ssr; 09228-41010-000  
NOTE:
o Care must be exercised to ensure that the oil seal is not

driven in a tilted state.

EM-113
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REPLACEMENT OF FRONT OIL SEAL
Removal of front oil seal
Remove the front oil seal from the oil pump, using a pin
punch.
NOTE:
0 Be very careful not to damage the oil pump during the

removal.

lnstallation of front oil seal
Drive a new front oil seal into position, using the following
SST.

SST: 09310-87102-000

REPLACEMENT OF CYLINDER BLOCK
NOTE: '
1- 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 i 1.0 mm (0.12 i
0.039 inch) from the cylinder upper surface.
NOTE:
o For driving this oil orifice, use an iron rod having an outer

diameter of 10 mm (0.39 inch).

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.
0 The measurement should be conducted in four

directions for each main journal, 90 degrees
spaced, at those points indicated in the right figure.

EI\/I—1 14

,2" I-1 *7" ' . .. ._..___ 1 " ' 1-1. ._.____.._ -1 '7"'*"'* '7j 1

l I
1 I

Q 0 ~§ ;_ 2"’Q

IF-E
Z Q

l
1
l7 7 "7"" ' ' . .. _____ 4 ._ xi **"*"1n-L

WRU90-EM285

39- 19-1all

Q

--.1

‘I

l

09310-87102-O00
A If J.7nu90~1z~128é

£777 77777777777777’ I I I I TNT 7777777 77777777777 iv I 77777777777777 77TTTTTTW V V "T 1

1 11 1
l

1
l 1
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:1 $4
IT I T*°**°Twnu89-8111459

I No.5 Journal diameter
1 Z_______/___/5 code No.i ____ 2-.- 4 - V

. O \\ ‘""'

N“I H .. . q

11014&1
._ __ .__ . . __ 1, _._...._.____

j j‘ 7 - No.4 Journal diameter
_Q9.dQ N9 , __.2,.- .

1 IQ O ‘ ‘

0 “\ No.3 Journal diameter
‘I to o 0 o H

I1 5*‘: ° \ No.2Journal diameter
code No.

. @ No.1 Journal diameter
-- 9991.9 ..

{__ 7"’ 1-wt . . .yikji ""' ' .._ ___J_. __1 .. i 1*’

WNU89-EM-440

I <Crankshaft>

Y

X' 'X
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Unit: mm
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(3) Select the cranksraft bearings in accordance with the table below.
if*****7 '7|nIn1uuL. 1-1— ‘Innnn|nun22;1_nu-1-“ l-mmuL_, —— Ir '1-in-nw1.._.22 -u mÀinnnat _.24nn— """uu1.__i 1 71:11:. _.._

Crankshaft journal Crankshaft journal diameter Crankshaft bearing
hole code mm (inch) classification No. (color) 1

i ' 141 ._' i 17"“1IInIu1lIu|I1_

Remarks

?11un___;|:

L1 50.000 - 49.995
(1.9885 - 1.9884) 1 (Y°"°W)
49.994 - 49.989

(19888 4 1.9881) 2 (G'°°")
5 49.988 - 49.988  

(1 .9880 - 1.9879) 1 3 (B’°‘”")
I T 49.982-49.978 I CCCCJ KKKK If T

(19878 - 1.9878) 4 (B'°‘°")
1 49.975 or less ___ T

(1.9675) Crankshaft replacement

50.000 - 49.995
(1.9885 ~ 1.9884) 2 Wee“)
49.994 - 49.989

(19888 - 1.9881) 3 (B'°W”)
8 T 49.9881-49.989 3 3

(1 .9880 - 1.9879) 4 (B'°‘°“l -_i.

49.982 - 49.978
(1.9878 - 1.9878) 515'“)

49.975 or less ____
(1 .9675) Crankshaft replacement

l

l

T T I 50.000-49.995  3 3 3
1 (19885 - 1.9884) 3 (B'°""")

K 3 49.994-49.989 T 3
(19888 - 1.9881 ) 4 (B'°‘°k) ‘1.-

l _ __ 2 _ _ ___________ _._ __ _____ _;*... . __________ _
17 49.988 - 49.988

(1.9880 - 1.9879) 5 (Ewe)
I 49.982 - 49.978 .

(1 .9878 - 1.9878) 6 (WW8) 1
\ 1

49.97881 188$  T ____
(1.9675) Crankshaft replacement

. 1182221182211 11441
49.9 4 - 4 . 9

(19838 - 122221) 515'“)
8 49.988 - 49.988 1 .

(1 .9880 - 1.9879) 6 (WW9)

(1?9g§g:1.99g;g) 7 1%") --A.__

49.975 or less \ _____
(1.9675) Crankshaft replacement

***"IIIlÀlv||i__$_,__ am 57’" ‘$$I~___; i 7-IF" llnlllll ___7.:L Iui* 

EM-1 15
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2. Selection of crankshaft bearings  3 I T

ENGINE MECHANICALS

4. Selection of pistons(reference) I Nwcyjinder I
(1) Read the cylinder block bore code number. m @) N 46 We we

~ 1 o. yi r
_( “trn 1 _9999.t!92 1
,0 O O O1 ;o j No.3 Cylinder bore
% 1 \..qOd_e4NO_'...._ . _._

I 9 9 9 O 19 I No.2 Cyiinder bore
I 2 1

l 3 ‘ ‘

No.1 Cylinder bore j
No.2 Cylinder --~‘ ._- ...

No.3 Cylinder No.4 Cylinder
WNU89-EM443

(2) Select a piston having the same classification number - \ T
as the cylinder block bore code number. /Q

NOTE:
o The piston code number is stamped on the top of each

piston. Front A
+7 " " "7171 A:':;>—1iT:i*—:'f;7—:=>I¢—:'——; —-— T-1----7 -—~ 7 7 7 77 A

C\I
* Outer

- diameter
L code No.

w1\1u89l15M44Z
REPLACEMENT OF CRANKSHAFT
(Replacement of the crankshaft 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 oil.
WNU89-EM445

_ _ j <Cylinder Block> _
(1) Read the crankshaft journal diameter code number of Front 1 N°"5J°“‘“a'd'a”‘e‘e"<~—-—~—-~—-- @-_. 9.999. -the cylinder block. NO” """'

. . .. N11
O A as . No.4 Journal diameter

\2E?S.d*‘3 N9 .

0 w No.3 Journal diameter»I
1» 0 0 2 tk §>299N9~-

I‘ __ r:_;___ __ ___WW_:_r_W 0 ___..

l
I22 , (No.2 Journal diameter

. L No.1 Journal diameter-
@‘ 99d9.t:t2.-.--- _-

WNU89-EM446

(2) Read the crankshaft main journal diameter code num- C<@1a1~11<S11a11> I
ber. I I

I I j 1
N9-5 @r@9t<._0t91.9i951[9.9.l.9999.'§l9.1-.... '

.9t99,l§..919i".19u,r9.9t.§39.9.9.-..'\l9-  1
No.3 Cranpkmmjain jourjnalcode No.
NOR-2 @199“ m@i9i°Pi"9l°51di.N9-
198.1 018577188178 journal code No.

I w1\1u89-21111447

EM-116



(3) Establish the crankshaft bearing classification number,
using the table below.

Crankshaft journa
2 3 4

3 Crankshaft
Cylinder block 3 1

Crankshaftjournal l 5 4 3 2 1
1 diameter code No. 1 ~ 7

6 5 4 3 ‘ 2

76151413
4 .__4_.__~~_____. ________44444 l 4 4

8 78;54

Reference

ENGINE MECHANICALS

WNU89-EM448

Bearing classification No. 1 2 3 4 5 6 7

10901111021100 00101 Yellow‘I 818811 810111111 Black 81091 White Pink
1 1 1 __ 7i -1 .7211 ii-uni 1 1 1 * 1117* 7*’ 7 '7 '7' r ~ '

Selection of connecting rod bearings
(1) Read the crankpin journal diametercode number.

(2) Read the connecting rod big end bore code number.

(3) Establish the classification number of the connecting
rod bearing, using the table below.

Crankshaft Crankpin journal diameter
code No.

11i110;¢9_°1§“1;1;1;1‘9

l

No.1 Crankpin journal code No. .
i8»."4<>14111<*1.1.;111<>111“111r1~1we111»? 1
-.'§l.2;§i>..@19ni<n'11 1911151 9l._.@°3é2l§l.§l: I
l\.'9;§.§'al‘ k_Pl'Il9Hl'I‘_*?‘_l§9FEl_e 512- 1

Wi\lU89—EM45O

<Connecting rod>
Front mark

l

Connecting rod big end
bore code No.

74> .

Connectingrod 1 2 3

0888881188188 818 £585 4 8* 2 1
DOIG COCI9 NO. if I I WJCTTT "T3

5 4 8 2
l . , _, , _ ,.,,__,_,.

8l5148

EM—1 17
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Reference

Bearing classification No.  1* 2 3 4 5 A

Identification color Yellow Green Brown Black Blue A
C WNU89-EM453

REPLACEMENT OF CONNECTING RODS
1. Wash the connecting rods using cleaning solvent.

WNU89~EI\/1454

2. Selection of connecting rod bearings <C0nne-cting i@d>i”' From man;
(1) Read the connecting rod bid end bore code number. E

Connecting rod big end
I bore code l\lo.

_J|n;_In1nu—1_

n-=1-__

in

H" ' ' ,,__,,,_ E '*i"'*"' ' ' "*"*** " "

WNU89-EM455

(2) Measure the crankshaft pin diameter of the crankshaft <Crankshaft>
in four directions for each crankshaft pin, 90 degrees A B Y
spaced, at those points indicated in the right figure. E

NOTE: >< _;<_

$1?’
0 The greatest value among the measured diameters is *

regarded as the crankpin journal diameter. E
4144144 1__44 140 However, if the difference among the measured values

exceeds 0.044 mm (0.0017 inch), replace the ;
crankshaft.

Unit: mm
L —~— < ~a~~~ ,

WNU89—EM456

EM-118
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(3) Select the connecting rod bearing in accordance with the table posted in next page.

Connecting rod big 1 Crankpin journal diameter Connecting rod bearing R rk
end bore code No. mm (inch) classification No. (color) ( ema S

l

46.000 - 44.993
(1.7716 - 1.7714) 1 (Yellow)

44.992 - 44.985
4 (17713-1.7711)

1 7

2 (Green)

44.964 - 44.976
(17710 ~ 1.7707) 8 (Brown)

44.975 or less
(1 .7706)

.i._ Crankshaft replacement

46.000 -44.993
(17716 - 1.7714) 2 (Green)

44.992 ~ 44.985
5 (1.7713- 1.7711) 3 (Brown) i

‘ 44.964 - 44.976
(17710 - 1.7707) 4 (Black)

till

1 44.975 or less
1 (1 .7706) A Crankshaft replacement

46.000 - 44.996
(17716 - 1.7714) 3 (Brown)

;§~—4—~~~W 4 ~ 4 ~

44.992 - 44.985
6 (1.7713—1.77-11) 4 (Black)

44.964-44.976
(17710 - 1.7707) 5 (Blue) A

zzzzzzzz744.976 6716-SS
(1 .7706) '

REPLACEMENT CRANKSHAFT REAR END
BEARING
1. Removal of crankshaft rear end bearing.

SST: 09286-87602-000

(1) Insert the SST ® into the crankshaft rear end bearing.

El\/l-119

Crankshaft replacement I

7 1441069-tar/1467

®

I1
 1

.....:~.;1=>‘.*.~1~"'  
09286-87602-OOO

_.__.____.._. .1.

__ ,,_,___*_,__,__,__i___,__,_ . _ . ._ _ _.;.__ _. _ ,_.*.:À__ . "E. ,_ .___ __,_._...__4T*_ii _i 4 _ _ i______ _ ‘I

WRU90-EM288
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(2) lnsert the SST into the SST ®. [U 0 i
V O mm as’, \

1 4* ‘ 1:3
‘In-In

Ii '0
U0
I

1
1
1
1 Q
1 1

/7*;
g

g.10¿9¢9‘Q‘\‘o“““.(3

\777*:-'"""""""“**
Q'6‘-\' o6‘

Q"'6

\ " sst
0

7 7 7 7 77 WRU90 EM290
(3) While holding the SST ® by means of a wrench or the 7“ 77777 7 7 g 1.....,___, A

1 giglike, tighten the nut.
Then, remove the rear end bearing. A

'"9r@' .\_F/:_._:f3"i’e

§ 0
1 ‘G

7 77 7 7 7 9 7776606615451
2. inspect the crankshaft rear end bearing, damage or wear.

1

WRU90-EM292

3. lnstall the crankshaft rear end bearing, using the following 1 1
SST. A

SST 09286-87603-O00

A
WRU90-EM293

( 1) Install the crankshaft rear end bearing to the SST. .

\‘
$ SSTS

1 Crankshaftrear end bearing

T7 7 7 7 7 7V17151tJ907EM294

E|\/1--120



(2) Press the crankshaft rear end bearing into the
crankshaft rear end.

NOTE:
- B re to press the bearing, until the end surface of thee su

SST contacts withthe crankshaft rear end section.
' ' b ver careful not to allowo When pressing the bearing, e y

the bearing to tilt

DISASSEMBLY OF OIL PUMP
' ' hin

ENGINE MECHANICALS

1

'9'

‘VI
‘ii.Vv

F3

44

7 7 WRU90 EM2

1. Detach the oil pump cover, by removing the five attac g
bolts.

2. Remove the front oil se
punch.

11491.;64.
._,,,_-11

\-'

¢-r’

§\o

WRU90 EM296

al from the oil pump, using a p

NOTE:
t damage the oil pump during theo Be very careful not 0

removal.

3. Remove the oil pump rotor set.
77 7 77 77 77 7 7 7 WRU9OEii/1297

77¢© Q
77 7 77 7 7 7 7 77 7 wi\iua97Ei/1460

hin the spring retainer with4. Pull out the cotter pin, while pus g
nose pliers or the like. 0

s¿‘NOTE:
o Put an appropriate cloth, etc. on the retainer spring so

that it may not jump out. i __i_.
~42/7 ‘

“‘ ’ Q )))

EIVI-121



ENGINE MECHANICALS

5. Remove the oil pump relief valve spring retainer, compres- 7 O 7'
sion spring and oil pump relief valve. '
NOTE: ~ |
6 Wash the disassembled parts in cleaning solvent. 1 ,

0 "---" /
' 1 iiiimmm ll i

1 O 9 1| I’ 7
 1 11%»

.4 .. 4 ,
WNU89~EM462

7 ..___ '7' _ ._ ' ' ' ' ' . . _ _ ___ _ 7’’7' _.__ — "Flint; i

Clio

6. lnspection of each part
(1) Check the pump body for damage. I ' I

Replace the pump body if it exhibits damage. '1 @ 1
) 6

/'  75Y 111$: _)=?
I’

77 7777777 7 7 7777777wnuEa9-61717463
(2) Check the rotor set for damage.

Replace the rotor set if it exhibits damage. 1

@'
7 7 ‘ if WNU89-EM4764

(3) Check the oil pump relief valve for damage. 1 7
Replace the relief valve if it exhibits damage. Also,
check to see if any damage is present at the relief valve
installation hole of the oil pump body. ’

l
11

11 1
T 7 7 7"“ 7 7777'777wnus9-EM466

(4) Check the compression spring for damage. Also,
measure its free length. i M
Specified Free Length: 57 mm (2.244 inch) ) _. .. .é I

y W iIilIlIlIl*fI1I7lIIflliIhrliI!llIIIII@Replace the compression spring if it exhibits damage
or the free length is less than the specified valve.

I

1 ,,,,_ ... E _........ .... ..............._.....
WNU89-EM4B6
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(5) Check the oil pump relief valve spring retainer for A
damage.
Replace the retainer if it exhibits damage.

77 7 WNU89-EM467
(6) Apply engine oil to the oil pump relief valve. lnsert the A 7 7 0’ 1

oil pump relief valve into the oil pump body. Check to D
e if the valve slides smoothly.se

Replace the oil pump body if the valve fails to slide W
smoothly.

g(§é>77o®
7 4-»‘;'47--.¢_.

1

WNU89 El'\/I468

. l\/leasurement of body clearance, tip clearance and side O
7 l

clearance
(1) Apply a thin film of engine oil to the rotor mate surface 1 Q A

of the oil pump body as well as to the rotor set. As- 7 T T77“ Q
semble the rotor set in the oil pump body in such a way 6 7 A 1 ,, 1
that the drilled mark may be seen from the outside. | Q   ’  

c) ' . <3 1I‘F1. 475/he ._A3A¿g";O ‘ll.44
7 7 77777WNt7J89~El\/14679

(2) Measure the body clearance between the oil pump
' ' k ss auge. ~body and the outer rotor, using a thic ne g

Body Clearance: 0.20 - 0.28 mm
(0.0079 - 0.011 inch) 7

W

I

@-.1.7-"i. <12“$1411 7\‘7 71?

Replace the oil pump if the body clearance exceeds the
specified value.

7 77 77 77 7 wi§i7L7i7§9li757ivi7470
1In ‘
1
l
1
1

(3) l\/leasure the tip clearance of the rotor set, using a thick
ness gauge.
Tip Clearance: 0.16 - 0.24 mm

(0.0063 - 0.0094 inch)

Replace the rotor set if the tip clearance exceeds the 7
specified value.

x-
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3. lnsert a new cotter pin into the retainer while the retainer is w A

ENGINE MECHANICALS  

(4) Measure the side clearance between the oil pump body 7 17 777777  
and the rotor set, using and a straightedge and a thick- 7
ness gauge.
Side Clearance: 0.035 ~ 0.085 mm :

(0.0014 - 0.0033 inch)

Replace the oil pump if the side clearance exceeds the I V
specified value. 1 |

T .
.7‘|

7 1 1

7 7 7 7 77777 WRt.7J77§707-EM420
_ ._ .. 77777777 77 7 W7; "7777777 7 7 7 - ...... —— .78. Check to see if any wear is present at the rotor set mate

surface of the pump cover.. .. .. 67 1Replace the oil Dump cover if it exhibits wear.  6 l

i ea
6

1
6
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ASSEMBLY OF OIL PUMP
NOTE: 7
Wash those parts to be assembled in cleaning solvent. Dry
them using compressed air.
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WNU89—Ei\/I474

1. Apply engine oil to the relief valve. Then, insert the relief 777777777 7 7
valve into the oil pump body. r 44¢-11

2. Insert the compression spring and retainer into the oil pump 1
A O .1 __\\i Iimbody. Y1 ,

OK ~- lllll

0 install the retainer in such a direction that its projected 0 777 \ G iiiiimiiiii 0side may come at the compression spring side. '  &7' 171 ~
1 /-~-~\ 71 1
I é T
T;if 7" 7111-In-I 2.. 222.. |Ii~"7 '7 ""'7nnnni 2.2 nun "'*7** 1 7 ' .... .. '._ L -nu-ni meet":

WNU89-EM475

1  1being compressed with pliers, etc. Split the end of the cotter 1 I
pin to form an anchor-like shape.

v"  \_, A

771 "\‘

-

--.-

1

11
1

7 77 77777W7i\TU89-EM476
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ENGINE MECHANICALS

4. Apply engine oil to the rotor set. Assemble the rotor set in O. 1
the pump body in such a direction that the drilled mark of , O
the rotor may be seen from theoutside. <> O

WNU89-EM477

5. Install the oil pump cover. Tighten the cover to the specified ‘
torque.

Tightening Torque: 0.8 - 1.3 kg-m
(5.8 - 9.4 ft-lb, 7.8 - 12.7 N-m) T  3 is <>

O \ /' /-'-I‘

E G iiiiiiiiiiiiiiW G G 5 W§Ui§s§iEM4?a

It‘\ OI?!‘Q

_l

-ii‘"1
‘Iat

3‘Q- _§.<<»\@t‘§' a@‘
\.

6. Drive a new oil seal into position, using the following SST. ,
SST: 09310~87102-000

NOTE:
o Be very careful not damage the oil pump during the i s

installation. T

l
- Make sure that the oil seal is not driven into position in

a tilted state. ---' "0».
09310-87102-OOO

T WW? ifif ‘G "w=<iu89-EM4v§
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 T =
hammer. T T T

."'0
;I to ":O ."

"Y!1
'!0

G ' if WNU89-EM481
2. Place a new ring gear horizontally on the flywheel.

. ._ ,
 7"f"7"''|n|n4nn“——1-in-m—. _.__'_ i .' ‘I7'”'1nlI

WNU89-EM482
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3. Using a gas burner, heat the ring gear evenly, until the ring
gear due to its own weight fits onto the flywheel.
NOTE:
~ Do not tap the ring gear using a hammer or the like.
o Never cool the ring gear quickly using water or the like.

4. Allow the ring gear to cool naturally.

ASSEMBLY OF CYLINDER BLOCK
(See page EM“-82.)

NOTE:
0 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 them using compressed air.

~ Remove any remaining sealer, etc. from the threaded
portions of the switches and sensors.

1. Assembly of piston and connecting rod
(1) install the piston pin to the following SST in a way shown

in the right figure.
SST: 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

09221-87705-O00

NOTE:
o 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.

(3) Press the piston pin into the piston and connecting rod,
using a hydraulic press.

EM--126
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I

09221 -87705-000
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(4) Remove the piston and connecting rod assembly from
the SST. Remove the SST from the piston pin.

NOTE:
~ When the piston is moved back and forth on the piston

pin, you may encounter hard movement. However, if the
piston moves smoothly without any binding, this fitting of
the piston is normal.

2. Crankshaftinstallation
(1) lnstall 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 hold 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

beanng.
v Never apply engine oil to the crankshaft bearing caps.

(3) lnstallthe crankshaft in the cylinder block. _—'W___F2222222222222W ~ 2'
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ENGINE MECHANICALS

(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. 8 and the cylinder block.

(5) Apply engine oil to the crankshaft main journal sections.
NOTE:
~ Care must be exercised to ensure that no oil flows into

the bearing cap attaching bolt holes.

(6) install the crankshaft bearing caps with the arrow marks
facing toward the oil pump side and also in the numeri~
cal sequence.

(7) Thinly apply engine oil to 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: 4.5 - 5.5 kg-m

(32.5 - 39.8 ft-lb, 44.1 - 53.9 N-m)

Assembly of piston with connecting rod
Install the flywheel on the crankshaft temporarily.
NOTE:
~ Care must be exercised to ensure that no oil, etc. gets

to the bolts or bolt holes.

(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.

NOTE:
o Do not expand the spacer expander to an extent more

than necessary.
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(2) Fit the upper rail into position in such a manner that it
is wound up while pushing the edge section of the oil
ring spacer expander with your thumb.

NOTE:
e Ensure that the rail end is deviated 90 degrees to the

left from the end of the oil ring spacer expander.
o Do not expand the rail to an extent more than necessary.

(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.
o Do not expand the rail to an extent more than necessary.
o 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:
o Do not expand the piston ring to an extent more than

necessary.

(5) lnstall the compression ring No. 1 with the stamped
mark of T or N facing upward, using a piston ring ex-
panden

(6) Position the piston rings so that each ring end may
come at the respective points as indicated in the right
figure.

NOTE:
o lt is not necessarily required to follow strictly the right

figure. However, be sure that the ring end is not lined up
with the thrust direction. Also, each ring should be
deviated about 120 to 180 degrees from the adjacent
ring.

EM—-129
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ing TTTTT TT T Tt
rod and connecting rod cap making sure that our

(7) Install the connecting rod bearings on the connec '

' ' ' c
Y

fingers will not touch with the front and back surfa
of the bearings.

GS

T T TTT WNU8@Z98
(8) Cut an appropriate vinyl hose to a suitable length Fit TT TT T T TT TTT

the vinyl hose to each connecting rod bolt sections‘. 4-,_—"IIni.__ ‘

...-’i

/?.;;\I* V
__ ‘Illllal&1 E‘

i WNU89EI\/I499

(9) Apply engine oil to the piston rings, piston pins, con- TT T T
necting rod bearings cylinder walls and crankpin 'our-» J
nals.

(10) Compress the piston rings by means of the piston ring
compressor SST, making sure that the piston ring ends
will not move during the installation.
SST: 09217-87001-O00

(11) Push the piston by hand into the cylinder bore with the
front mark facing toward the oil pump side.

NOTE:
o Be very careful to avoid damaging the connecting rod

bearings during the installation.
0 Care must be exercised to ensure that the crankpin

journal is not scratched by the connecting rod.

(12) Push the piston by hand until the connecting rod
reaches the crankpin journal.

(13) Apply engine oil to the bearing surface of each connect-
ing rod bearing.

NOTE:
o Do not touch with the bearing front surface.

(14) Remove the vinyl hoses which were attached to the
connecting rod bolt sections.
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(15) lnstallthe connecting rod cap with the front mark facing T T ii
toward the oil pump side. ‘ ‘

5QT¿e.Q
Q

am

-
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WNU89-EM503

(16) Prevent the crankshaft from turning, using the following T T
SST. '

-Zsst; 09210-87701-000 , - "
(17) Thinly apply engine oil to the connecting rod cap attach- " T

ing nuts. Tighten the nuts to the specified torque evenly
Yw,5.‘

u(fl!!!

over two or three stages.
Tightening Torque: 3.5 - 4.5 kg-m

(25.4 - 32.5 ft-lb, 34.3 - 44.1 N-m)
09210-87701-000

(18) Perform the operations described in the steps (1) T TTTT"T T T TTTTWTNUT89-EM50-{
through (18) for each cylinder. - \

(19) Remove the flywheel. ; 0 Q,
(20) Remove the following SST. “_A_-.--T‘ 0

SST: 09210-87701-000 I F
T o ‘in’? IT

1.
, a I %.,ii e

; 09210-877OT1~ O
OOO ii?\- o\°

-if j

TTTTT TTTTTT TTTTTTTTTTT T WNLTJTB9-EM5u§
3. lnstallation of oil pump ,‘ “ H _ <.»

(1) Apply the Three Bond 12070 to the oil pump installation = O “nil
surface of the cylinder block, as indicated in the right

 J

1C‘
 \;\“

(Q) @\ /1’,C

---_-.N T“figure. _ 4
(2) Replace the “O” ring of the oil pump with a new part. W5 1*

@ 7% @ “*1 ‘
1 __ Three Borg-m1)gO7C \

. t@ pt;
Jg
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l l. l--Ki-Q iQ a '.§ E
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‘:~

cf,’

/9.
(3) Apply engine oil to the inner surface of the oil seal. TT TTTTTTTTTTTT T TT

Install the oil pump to the cylinder block. Perform j I ,
tightening to the specified torque. l |$=, 1 '
Tightening Torque: 0.6 - 0.9 kg-m .

‘ 5 0‘

I- It Q(4.4 - 6.5 ft-lb, 5.9 - as N-m)  
W‘

 J ~  
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4. lnstallation of oil seal retainer
(1) Apply the Three Bond 1207C to the oil seal retainer ° t" ° TI

installation surface of the cylinder block, as indicated in
the right figure.

(2) Apply engine oil to the inner surface of the oil seal. T TT TTTTT
Install the oil seal retainer to the cylinder block. Perform
tightening to the specified torque.
Tightening Torque: 0.6 - 0.9 kg-m

(4.4 - 6.5 ft-lb, 5.9 - 8.8 N-m)

5. Install the oil strainer with a new gasket interposed.
Tightening Torque:

Bolt: 1.5 - 2.2 kg-m
(10.8 - 15.9 ft-lb, 14.7 ~ 21.6 N-m)

Nut: 1.5 - 2.2 kg-m
(10.8 - 15.9 it-lb, 14.7 - 21.6 N-m)

6. lnstallation of oil pan

O O

 ,5,

Three Bond 12070

0 O

WNU89-EM508

._i.-xx.
\ 4

‘-L

T7 TT T T T _ E __ __ __i QT TTT T Tm_____L‘ lg TTTT T TTTTTTT W, _____?1 ,

_ _/7 i "7’*" * ' in __ __ ___ ___..

WNU89-EM509

22512T
"\

:... ,,S Q
:;—T'~'“-::>/ Q  

/X

wi5iuT§o»EMs64

(1) Apply the Three Bond 12070 to the oil pan installation __
surface of the cylinder block, as indicated in the right -»/"‘ “""' ""“‘ """"‘
figure.

(2) Place the oil pan gasket.
NOTE:
o Ensure that the end section of the oil pan gasket is

overlapped at least 10 mm (0.39 inch) with the Three
Bond 12070.
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(3) install the oil pan. Tighten the oil pan attaching nuts and T T T T T TTT

ENGINE ME

bolts to the specified torque over two or three stages. I 1*‘: ~. TT
Tightening Torque: 0.7 - 1.2 kg-m ‘(C in A T

(5.1 - 8.7 ft-lb, 6.9 - 11.8 N-m) """"""' l

7. install the rear end plate. l
- 2 2 k -m.....i. (TITightening Torque: . . g

8. lnstallation of flywheel

3 P oo - 15.9 ft—lb, 14.7 - 21.6 N-m)

(1) Install the flywheel on the crankshaft.

El\/|--133

1

r\"*
P

(‘GT

l

CHANICALS

Q
\'|

r~ Y;*"T"
_’

I‘vb

WNU89-Eli/151 3

I
I

I

IE7W (T

°‘~t>

\3 .so,A
0 8 _ A

- , 1'

Q .

11/

Q
0

TTT T T TTTTTTTTl)TRT0Q0-EMQO5

\

Qt?

.(D

 

...-x1

W 4|
Q v \_ '~i\&§i*-1"» 4- . ,I‘?3 ‘I . I‘ |. n 1 4*:"|b"qÀ .

_- cg" 1“
A ':',. "

1' Vac. .,_‘
l I '1'II :-

'i;‘\
i
3
ET9 .1

I

i . ___ _ ___.. _.___:_.._. 7

WRU90-EM306



ENGINE MECHANICALS I

l" '""""' ' ' ' ~ A w~~”--- "/""""'"' T WW 41, mt M’ I--.(2) Application of flywheel bolt sealing material
Q) Wash the flywheel bolts. Then, degrease and dry I

Ihem- i Three bond
NOTE: , A
o When degreasing the bolts, remove any oil completely, ---- TE ,

using a solvent such as a degreasing spraying agent or l =
alcohol. —

‘ii a
IqnnnnnQ...

CAUTION:
- Make sure that no bond nor other foreign matter, such i

as dust, gets to the bolts. T Twwfriééieiisié
o Even when new bolts are used, be sure to perform this

operation.

® Check the flywheel bolts for damage. Replace any flywheel bolt which exhibits damage with a
new one.

CAUTION:
o Even when a new bolt is used, be sure to perform the operation in the step G).

® Clean the flywheel bolt threaded holes at the rear end section of the crankshaft. Degrease and
dry them.

CAUTION:
o Make sure that no bond nor other foreign matter, such as dust, gets to the bolt threaded holes.
0 As for degreasing, wipe off any oil from the threaded portion with a cloth damped with alcohol.
0 Never allow alcohol to get to resin or rubber parts, specifically, the rear oil seal.

Q) 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 to get to resin or rubber parts.

© Apply two to three drops of the Three Bond 1324 to the forward end of the threaded portion of
each flywheel bolt.

CAUTION:
o If the Three Bond 1324 is applied excessively beyond the specified amount, the bond sealer will

penetrate up to the bolt seating surface. This may cause loosening of the bolts.
o Never use bond sealers other than the designated one.
v Never allow the bond sealer to get to resin or rubber parts.

El\/I-134



(3) Tighten the flywheel attaching bolts temporarily to the
specified torque in the sequence indicated in the right
figure.
Tightening Torque: 4.5 - 6.5 kg-m
(Temporarily) : (32.5 - 47.0 ft-lb, 44.1 - 63.7 N-m)

NOTE:
~ Prevent the crankshaft from turning at the ring gear

section, using the following SST.
SST: 09210-87701-000

CAUTION:
o 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 specified

torque in the sequence indicated in the right figure.
Tightening Torque: 8.0 - 10.0 kg-m

(57.9 - 72.3 ft-lb, 78.5 - 98.0 N-m)

(5) Measure the flywheel runout, using a dial gauge.
Allowable Runout Limit: 0.1 mm (0.0039 inch)

NOTE:
o Replace the flywheel if its runout exceeds the allowable

limit.

Assembly of clutch disc and clutch cover
(1) Insert the following SST into the crankshaft rear end.

SST: 09301-87602-000

(2) Install the clutch disc.
(3) Install the pressure plate, lining up the locating pin of

the pressure plate. Tighten the attaching bolts to the
specified torque.
Tightening Torque: . - 2.2 kg-m

15.9 ft-lb, 14.7 - 21.6 N-m).---.,_,_;_ -L Q01oo I

Install the thermostat in the cylinder block in such a way
that the jiggle 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.
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ENGINE MECHANICALS t

‘ll. lnstall the water inlet. ‘ T Qggil/W’ J» fluff!‘
Tightening Torque: 0.6 - 0.9 kg-m  § L

(4.4 - 6.5 ft-lb, 5.9 - as N-m) _\/ .. —--cl ,
‘ Yr"? l0
’ ‘Q-i .

T "‘\ Q '.- ~ t V I
T‘ ' ‘iiinmetiséi

‘l2. lnstallation of water pump K J
(1) lnstall a new water pump gasket on the cylinder block. e ~
(2) Install and tighten the vvater pump to the specified

torque. , !\
Tightening Torque: - 2.2 kg-m V jet o

- 15.9 ft-lb, 14.7 - 21.6 N-m) C7 ’ A

.».~. /I -w ej

NOTE: @
5;

2.Q.Qo When the stud bolts have been replaced, apply the
Three Bond 1377B to the threaded portion at the cylinder 5 '
block side. Z T  if TTTWNTBPZQ-EM522

13. lnstall the alternator bracket. e..*.-.--
Tightening Torque: 3.5 ~ 5.0 kg-m -"*""""""-'"**- my

(25.3 - 36.2 ft-lb, 34.3 - 49.0 N-m) {lit P“-9 "T
l EL

‘S

  ?*
. ,§’i-~

ag_;’_ 3-Q,""5 ...___Q-
l
l
l
l

ll

ll
l
l

j fvi _

mv{rr5U'€it=:liéiMs*2s
14. Assemble the tensioner tension spring as indicated in the /' '

right figure. Push the tensioner to the alternator side as far ‘J ,_ ’
as it will go. Tighten the tensioner temporarily. ‘-'- v

I Q;

“’|Q J‘. /

' I M

‘ti-.¢»
l

...I___,_______ :x~7""*"" ' . .-__.____  7 "W71 ' _______'

WNU89-EM524

‘l5. Install the crankshaft pulley flange in such a way that its
recessed side may come at the cylinder block side. ’

16. Install the crankshaft timing belt pulley.

.
' Tm” T " T T": Muss;-Eli/1525

Z‘
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Install the crankshaft timing belt attaching bolt. Tighten the
bolt to the specified torque.

Tightening Torque: 9.0 - 10.0 kg-m
(65.1 - 72.3 ft-lb, 88.3 - 98.0 N-m)

NOTE:
o Prevent the crankshaft from turning, using the following

SST.
SST: 09210-87701-000

lnstall the compressor mounting bracket.
Tightening Torque: 3.0 - 4.5 kg~m

(21.7 - 32.5 ft-lb, 29.4 - 44.1 N-m)

Install the oil cooler.
(1) Install a new “O” ring.
(2) Connect the oil cooler hose to the oil cooler.
(3) Place the rib for locating the oil cooler to the cylinder

block. Then install the oil cooler with the set bolts.

(4) Tighten theset bolts to the specified torque using the
following SST.
SST: 09268-87704-000

(18.1 - 25.3 ft-lb, 24.5 - 34.3 N-m)

\®/ l

 Tightening Torque: 2.5 - 3.5 kg-m Q
P (’??‘\€1:~--Tzx la ‘

(5) Connect the oil cooler inlet pipe into the oil cooler hose
and install the hose band.

(6) lnstall the oil cooler pipe to the cylinder block with a new
gasket interposed.
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ENGINE MECHANICALS

' .W&—| uni; ,_,, W" WW P’ ,_,_,_, ~' _ , —~ I _ N ;*e~ e __, _,20. lnstallation of oil filter
(1) Thinly apply engine oil to the oil seal of the oil filter.

(2) Screw in the oil filter until the oil seal of the oil filter
comes in contact with the oil pump or the contact sur-
face of the oil cooler.

(8) Then, rotate the oil filter three fourths to one turn.

21. lnstallation 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.
TighteningTorque: 1.2 - 2.0 kg-m

(8.7 - 14.5 ft-lb, 11.8 - 19.6 N-m)

22. Install the alternator.

ASSEMBLY OF CYLINDER HEAD WITH
MANIFOLDS
(See page El\/l-36)
1. Align the drilled mark of the crankshaft timing belt pulley

with the indicator of the oil pump.

2. Install the cylinder head gasket on the cylinder block.
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3. Turn the camshaft, 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:
o Be very careful not to damage the cylinder head gasket

and cylinder head gasket surface.

5. Apply engine oil to the threaded portion of each cylinder
head bolt. install the bolts to the cylinder head.
NOTE:
o As for the two bolts at the distributor side, use the bolt

whose nominal length is 112 mm (4.41 inch), which is
shorter than that of others.

~ The cylinder head bolt attaching holes provided on the
cylinder block should be dry condition.

6. Tighten the cylinder head bolts evenly over two or three
stages to the specified torque, following the sequence
shown in the right figure.

Tightening Torque: 6.0 - 6.8 kg-m
(43.4 ~ 49.2 ft-lb, 58.8 — 66.7 N-m)

INSTALLATION OF CYLINDER HEAD COVER
1. Check the cylinder head cover gasket for damage.

Replace the cylinder head cover gasket if it is damaged
2. Removal of cylinder head cover gasket MRI; .5

(Only case where such replacement is requiredz) I . )@ . (Q T i
Remove the cylinder head cover gasket from the cylinder
head cover. Install a new cylinder head cover gasket in
such a way that the identification mark comes at the intake
side.

3. Check the spark plug tube grommets for damage.
Replace any grommet which exhibits damage.
(See page El\/l-73.)
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ENGINE MECHANICALS

4. Wipe off any oil from the cylinder head cover gasket surface
of the cylinder head.

5. Apply the Three Bond 1104 to the mate surface of the
cylinder head with the camshaft bearing caps No. 1 and
No. 5, but only to those sections which contact the cylinder
head gasket.

6. Install the cylinder head cover to the cylinder head. Tighten
the cylinder head cover attaching bolts to the specified
torque, following the sequence in the right figure. © (D @

Tightening Torque" 0 3 - O 5 kg-m $7 *7’O

@® em 041i 
I]@> VFIIL

7. Replace the “O” ring of the oil level gauge guide with a new “ I” S I
“O” ring.

8. lnsert the oil level gauge guide into the cylinder block. IIIIIII gs‘ _I.:-7%.. /I
9. Install the oil level gauge guide attaching bolts. I l If g 0 .

Tightening Torque: 1.9 - 3.1 kg~m '5’ _ ¿  
(13.7 - 22.4 i°['-Ib, 18.6 - 30.4 N-IT!) T; ‘ I

I IL...‘ O K 0 .

/I’ I ‘ I a  ' "'55 \»\"’I ,

10. Install the oil level gauge.
11. lnstallation of timing belt

(1) Check the timing belt.
(See page El\/l-26.)

(2) install the timing belt.
(See page El\/l-28.)
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ENGINE MECHANICALS

12. Install the timing belt cover.
(See page EM—33.) ....--

@331I@ @ """"““""T""]‘> ®

“T553© Q .

Okla

WRU90-EM318
13. install the crankshaft pulley. IIII *""'""""”I I

Tightening Torque: 2.0 - 3.0 kg-m ....
(14.5 - 21.7 ft-lb, 19.6 - 29.4 N-m)

.;@1,~,_\.-Si
e/À -

\_/

NOTE:
- Prevent the crankshaft from turning, using the following

v"SST. -
SST: 09210-87701-000 lgw '3

 6% 1)):
I wfrfiiisoiiiéiti/late

INSTALLATION OF ENGINE ASSEMBLY
Operations before installation
o lnstall the cylinder head assembly onto the cylinder block.

(See page El\/I-69.)
0 install the engine wire and the engine ground cable onto

the cylinder block.
o Install the alternator onto the cylinder block and securely

connect the alternator harness clamp.

._._._.'._.|._._»_<_._._...‘.;_-_-_-_-_._.'._-I._._._._._._I_..-_.,..._._._-_-_-_-_-_-A._._-_._..._._._~_-_-,-_._-,._._'_-_-_-_-_._._._._._._._._.‘.‘._-_._-_5..._._-_-_-_-_-_._..._-_.'.‘...'._._._-_._-_._.I._._._._-_._-_-'-_._._._._._._._.‘-_-_._._._._._-_-_-_-_-_-_._._._._-‘._._.‘._._.’._._.‘.‘__-_-_-_-_-_-_-_._-_-‘._._._._._-_-_._.I._._._._-_-_-_._-_._...I.'._._._._._._._._-_.,..._._._._._-_-I

...‘._.'._._._>_._._.__‘._._._._._._._._.'._._._._._._._._.,-_._._._._._._._._-_._-_.‘._.‘._.,...._._l_._._._.‘.'._._._._-_-_-_._._._._._._._._.‘._.‘._-_.,._._._.'._._._-_._-_~_-_._1_._._._._.,._._.,._.I..._._..._._-_-_-_._._.I._.'.‘._._._._-_._..._._._._._._._._._._._._._.‘.'._.'._._._._._.'._._._._-_-_-_._._._._-_.‘.'._._._._._._._.I.....I._._._._-_-_._.'._.'._._._._._._._-_.,._._.

CAUTION:
o Be careful not to allow the engine assembly to hit the

vehicle body and/or other parts.
WRU90-EM320

1. Connection of engine and transmission
(1) Carefully lower the engine assembly into the engine

compartment by using the chain block in order to align Wr 2 33' _‘ \
the input shaft and the crankshaft rear end bearing.

(2) Tighten the engine and transmission attaching bolts I’
temporarily. \‘ \  at

\ _ IT?
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ENGINE MECHANICALS  
(3) Connect the exhaust pipe to the exhaust manifold with

a new gasket interposed with the three attaching bolts
temporarily.

(4) Connect the engine mounting Ll—l with the engine
mounting bracket.
Tightening Torque:

NUT: 3.5 - 5.5 kg-m
(25.3 - 39.8 ft-lb, 34.3 - 53.9 N-m)

sou; 3.0 - 4.5 kg-m
(21.7 - 32.5 ft-lb, 29.4 - 44.1 N-m)

(5) Connect the engine mounting RH with the engine
mounting bracket.
Tightening Torque: 3.0 - 4.5 kg~m

(21.7 - 32.5 ft-lb, 29.4 - 44.1 N-m)

(6) Tighten the exhaust manifold with the exhaust pipe.
Tightening Torque: 4.5 - 5.5 kg-m

(32.5 - 39.8 ft-lb, 44.1 ~ 53.9 N-m)

(7) Install the starter motor onto the cylinder block with two
attaching bolts.
Tightening Torque: 5.0 - 7.0 kg-m

(36.2 - 50.6 ft-lb, 49.0 - 68.6 N-m)
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(8) lnstallation of starter motor harness  
G) Insert the ST terminal harness into position until

securely locked.
® Install the B terminal onto starter motor with attach-

ing bolt.  

(9) Securely tighten the attaching bolts between engine
and transmission.
Tightening Torque: 5.0 - 7.0 kg-m

(36.2 - 50.6 ft-lb, 49.0 - 68.6 N-m)

(10) Tighten the engine end plate with an attaching bolt.
Tightening Torque: 1.5 - 2.2 kg-m

(10.8 - 15.9 ft-lb, 14.7 - 21.6 N-m)

lnstallation of engine wire for ECU
(See page El\/l--152.)
(1) Pull the engine wire connector for ECU from the cowl

side panel of passenger seat side through the dash
panel hole.

(2) Securely connect the engine wire connector to the ECU.
(8) Install the ECU cover onto the ECU.

(4) Connect the following engine wire connectors with each
part securely.
v Water temperature sender gauge
0 Water temperature sensor

Water temperature switch (for A/C)
O2 sensor
Injector
Oil pressure switch
Throttle sensor L
intake air temperature sensor
ISC VSV
EGR VSV
Pressure sensor
Pressure VSV
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ENGINEMECHANICALS    
(5) lnstallation of engine ground cable A w I

Q) Ensure that the engine ground cable is securely G , #3
#4tightened onto the cylinder block.

Tightening Torque: 5.0 - 7.0 kg-m
(36.2 - 50.6 ft-lb, 49.0 - 68.6 N-m)

® Install the engine ground cable between the surge ( Welei temperature Se-Àeet
tank stay No.3 and the fuel filter bracket. . $1) __\ ll

Q¿ F i
W W TOW I WRU90-EM3‘3t

~c,u>—*-—%_.__,..,~// Q
Engine ground

(6) Connect the engine wire to the relay block side. ~ rt
NQTEZ apping/“I
v Securely tighten the wire with the two clamps. “T” Ciel”

»A-e\

\  X

Clamp with 15¢ ad

-*""""' g _ , 4» 4;; I Tl
ii? 7 I --. . Z A-ii; - - --._2

WRU90-EM332

3. Connect the heater inlet and outlet horses with the heater | IIIIIIIIII I ‘
hose union at the dash panel. ,. ,- I
NOTE:

Y

w Be sure not to damage the hose installation position.
0 Be sure to clamp the hose with the clip. 1 9/,7‘

I I wal9@-am3
4. Install the surge tank stay No.2 between the engine mount- V “ *

ing bracket and the intake manifold. i
Tightening Torque: 3.0 — 4.5 kg-m <€:\%\< y

(21.7 - 32.5 ft-lb, 29.4 - 44.1 N-m) 32% I ‘V

2» . .  ~/.  ' Surge tank . I
stay No 2 , 1f  

r \
"ii "7 Piiii if if fwriuéo-etié:.£

5. Connect the fuel hose No.1 to the fuel filter. Ti. ~ IIIII 47*iii?""*T"
Tightening Torque: 3.5 - 4.5 kg-m A __ - 4 . ; ;— W ‘{’%-

/c
(25.3 - 32.5 ft-lb, 34.3 - 44.1 N-m) .4-._p» T

-I ‘$5 _ l

A.

I’
§-"""'

f‘-"""'-T
‘j’ ..._,I2-.11P‘ 'i¢'7:=--4|Ill .14A

IT I W Wiwnuféoiemsss
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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 pipe. I
(2) Securely clamp the fuel hose at 2 - 5 mm (0.08 - 0.20

inch) from the fuel return hose end.
NOTE:
0 Install the fuel return hose in parallel with chassis frame.

Install the charcoal canister hose to the vacuum pipe
provided on the surge tank.

lnstallation 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) Align the cutout section of the distributor proper with the
cutout groove of the coupling Assemble the distributor
on the cylinder head, lining up the protrusion of the
distributor with the camshaft groove.
During this installation, the aligned cutout sections must
come at the top side of the engine.

(3) With the center of each elongated 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. I
Tightening Torque: 1.5 - 2.2 kg-m

(10.8 - 15.9 ft-lb, 14.7 - 21.6 N-m)
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ENGINE MECHANICALS  
(4) Connect the distributor connector.  
NOTEI I
o Be sure to install the spark plug wire into the distributor I 2 4 3 ~

cap as indicated in the right figure. ‘Ieel!>‘_-.1 ‘ ‘ :\§,- Ierr are O“co1*
Zo toIf

@‘“3 Nwfhi

WRU90-EI\/1339

9. Connect the following vacuum hoses to each part. I I I (
(1) Distributor main and sub diaphragm O) :— 55!: éq I.\\;____\ - 8’
I2; BVSV @ 5 I
(3) Pressure VSV ® ‘ ' ‘I '1Q) IQE‘ IAir conditioner idle-up vsv @ J]
(5) Power steering ACV © Q .

Brake booster© //L1) §.'_“_“' I
(7) Charcoal canister® 1/ /If 7...._"“TI"'...__‘j_"

 I ‘NA.T1
. ' \ I

If I j if I WKWRU90-EM

—\f_'\.— /*—‘\

\__I.I\-_ __-I

I-I

'21
340

10. Install the air conditioner compressor onto the compressor “(fig "e
.1 ‘ _bracket together with resistance cover with mounting bolts. *

3 D \ ' 2 -7"

I \ . I 3'” 6 1Tightening Torque: 2.5 kg-m (18 ft-lb, 24.5 N-m) ‘ 7l - 1
I A . '5" /'0 C‘) ‘

% e /r-- I I5ml;-LJ
WRU92-EM-424

11. Put the radiator onto position with four attaching bolts. I
Tightening Torque: 1.0 - 1.6 kg-m ‘if @ ‘

7.2 - 11.6 ft-lb, as - 15.7 N-m , fifrrr ' t( ) wilt »
1 §:,__.

’ I ~ 912:: 1 ‘“<98’ I =1 W ' I..___‘
I, "‘iIv /3 -I

, / A I I
I | ‘q“‘ l

cs: Ii ‘DIE
Q

wausoéiéi/I342
12. Connect the radiator outlet hose and oil cooler hose to the I  I I

radiator. I
NOTE:
- Make sure that the clamps are securely installed. II

ari%@~\‘\-7Ill-AI’V/‘Rf--O6 

G’
I

. I I
  A TT:w§U56Eua4a
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13 Put the radiator fan shroud into position together with fluid
coupling with fan.

lnstallation of fluid coupling with fan and fan shroud
(1) Temporarily install the water pump pulley.
NOTE:
o Be sure that the water pump pulley is seated properly to

the water pump.

(2) Install the fluid coupling with fan to the water pump by
means of four bolts through water pump pulley.
Tightening Torque: 1.0 - 1.8 kg-m

(7.2 - 13.0 ft-lb, 9.8 - 17.7 N-m)

REFERENCE:
Tightening torque of fluid coupling and fan is as follows.

0.44 - 0.66 kg-m (3.2 - 4.8 ft-lb, 4.3 - 6.5 N-m)

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

(4) 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 10 kg (22 lb) is a applied to the
midpoint.

Used Belt: 5.0 - 6.0 mm (0.197 - 0.236 inch)
With a force of 10 kg (22 lb) applied to point
indicated in figure

lnstallation of the power steering pump and drive belt (P/S
equipped vehicle only) E
(1) Install the power steering pump assembly into the posi-

tion.
(2) install the power steering drive belt.

EM-147
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ENGINE MECHANICALS

tightening the adjusting bolt
Specified Deflection: 9 - 11. mm (0.35 - 0.43 inch) Ah 0

(3) $et the drive belt tension to the specified value by ” ¿x

[When a force of 10 kg (22 lb) is appliedz] \\ DeÀection
\\ amount

(4) Tighten the bolts to the specified value. K F ’
' ' .. !.|"' ~77Tightening Torque.

® 3.5 — 4.5 kg-m
(25.3 - 32.5 ft~lb, 34.3 - 44.1 N-m)
1.5 - 2.2 kg-m
(10.8 - 15.9 ft-lb, 14.7 - 21.6 N-m)

© 5.0 - 7.0 kg-m
(36.2 - 50.6 ft-lb, 49.0 - 68.6 N-m)

17. Tighten the exhaust manifold cover temporarily.

18. Install the radiator hose No. 1 to the radiator upper tank.
Tighten the two clamps and two attaching bolts.
NOTE:
- Ensure that the clamps are installed as illustrated in right

figure.

19. Tighten the exhaust manifold cover with five attaching bolts.

EM--148

Pushing force of 10 kgf \\ E
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E ENGINE MECHANICALS 

20. lnstall the air chamber bracket and the accelerator cable l ifif (gin
clamp onto the cylinder head cover with attaching bolts. : _ /£5 ‘C i

91 U§@s:i@4 e>\‘>?‘§es@f*" / ‘
Q --. /C; Q

F't‘a¢/
J

S;
\-Q

I I _ . i_ 714"

1 ; iE§é%hif\j\ I\

WT 7 -—. ___ rm

21 lnstall the accelerator cable to the throttle body A M if H
22: Adjust the accelerator cable so that the accelerator pedal , wk

free ply may become 1 - 5 mm (0.04 - 0.20 inch). i i

23. Fix the clutch cable with three clamps. I

///)\TT""'“‘\“ ‘
I] M \“_ ____§__\ (3 i “T. lg-/et/* \

I

L_.

I .
--J

'§i

§__'

FQ;
I

‘=-if

\...J

‘Q4‘"easrs!
A/‘/i-I‘-Al-"i“s!L...

\\\T\\/ P"

I
WRU90 EM354

__ _ _ .. I

. _.. ' . ' . W " __ "" WP . fri¿ -- --77'
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.\ ‘\\\\// \’ 3*»“.\5§Q>§§s£.§\4

Q!‘ \/£7 N ~»»~Q.\

X *
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rf
l

l

24. lnstallation of the air cleaner sub assembly X$Air’<;i7§aFer V
(1) lnstall the air cleaner sub assembly into position. Then l .@i@9 bolls

tighten the three attaching bolts. l \\
(2) Tighten the attaching bolts to the left fender panel and

radiator center support.

(3) Tighten the tapping screw at the fan shroud. __‘_ \'"\‘é? ‘
(4) lnstall the clutch cable clamp to the air cleaner. ' J‘ E ~“ ......

I //_ f“/f’ I

Àf_Tapping screw/55‘ W v f

|ii. . .;Th1.:Lmtf A
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ENGINE MECHANICALS

_ 7 W7 _.. ._._.. . N r W _ WWW iii _ ___ ___._...__> ._._ _. .. . 1”” .

25. lnstallation of air chamber
(1) lnstall the air chamber with three attaching screws and - A A

two clamps. 1"“ V.
NOTE: _
~ Align the matching marks provided on the air chamber T —

and air hose. '" --

\/i‘“’?\

can-.¢.,_

W W El if ffwfiueo-émsse
(2) lnstall the air hoses for air conditioner and power steer

ing idle-up. jamps

" A Kn‘~ _@/ii/i.i/iii
'--_._

‘_n

T ses I

S A L E" W H wriuQo;:t;e@6
26. Connect the connectors located around the fuse and relay

box. T
1 T Engine wire

f connector

00  E’

/.
A ¿t ' if ifE WRU90-EM36*1f

27. lnstallation of reserve tank T 1§%  6 A ,
(1) Securely insert the reserve tank into the bracket. A ' 1.; y/i i j
(2) Clamp the reserve tank with clip securely. QJ f [/A m

1 _.__;___J ____/. . . i
\€_?1t\eser\/_ S. \ '

31 " l\ ,1»
W

L .- T fW““f°"EM3f*
28. lnstall the front grille. ‘ l

. 1
~£’€'Z1__-

Clip ..u. ' ' \
-"5 -3 l

Q

/Àe\‘ 0-47:? ...i

gr,. \

Z/“r "
'3’ {Ll ... A Tm‘ ~

} . H - A i

l Screws .| / /gt‘

A A A if ifiwwsfuéo-amass
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lnstallation of battery
(1) lnstall the battery tray onto position.
(2) Put the battery onto position and securely tighten the

battery holding clamps.

Fill the radiator and reserve tank with coolant.
(See page CO—4.)
Fill the engine with oil.
(See page LU-6.)
lnstall the engine hood into position with four bolts.
NOTE:
- Be careful not to damage the engine hood.

Connect the window washer hose.
Connect the wire of the positive terminal to the battery
positive G-) terminal. .
Connect the battery ground cable to the negative 6 ter-
minal of the battery.
Start the engine. Ensure that the engine exhibits no leakage
of cooling water or oil.
Perform the engine tune-up.
(See page EM-9.)
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ENGINE MECHANICALS

Connection of Engine Wire harness
1. Engine Wire Harness (1)

“/gillQ>

, \

\\

. g...

““"/'\\\

42/ i

zarif“Q‘.-//Q
“lll“' F

O2 sensor ""ll‘§
(black) TO ECU

(inside the j

'0"iiEngine wire No.3 / \
Staked section ._ / /\\ \

Mounting bracket [1.7 Tb backup light switch, 4wo switch

To battery® Vehicie)
h . ' Engine mounting

, ,. ro e sensor
Intake temperature sensor //’ ’ Relay box
(brown) /1

/'/ ,

/ I // /

Pressure sensor . :0’
Distributor Pressure ‘EV / / I
(green) // .. ; ‘,9; » E 3

I . w © $.00 1 To battery terminal ® I

_ {‘.\ Injector Z? ,
To injector J I Q #1

\ Engine hanger /C ,%b "Q #2 @
_ _ h_ ék " \ ‘*6V -$ #3 f

To distri%tor ‘ gum“ \ #4 //” L‘ O ‘ terminaj (9

""""""m4III'|l F9 I "’°K¢\ji Engine ground ‘SN ‘W 6)
O A at a‘\" A ’ §

I 1 (f Water temperature sensor A \\\“ ‘S,’ m”

, f 9’( g ree n ) I X§~nnIIIq“”.‘jI,“’

Q I

"‘Q§

 Q

@=itttu\ut\\\‘
NJ

' Th ‘til

../ ‘ii. itQ

%
"41

1)11%’

To battery

U at‘\\\/ \~1x<§§‘:i 0%.:

0
I Engine wire

No.3

Starter

I II I I I I I T IT II I I “I I I TIIIIIIIIITwriuso-sivisee
No. Work procedure Parts

-fÀfi ~i*"**** * *  ......mutii_.,,...,, A ii; W: I-I **"** .**"* ‘t . . . ‘....-_,.__. Tiff -1 LE4-nun-an-u->*":**"n-mung-1,,,,,,, *,,,*_ _ itbww; F 1 ~ _ *J._,,______--—_ F

control item .

1 I
above the engine wire No. 8. j

alternator wire under the heater hose andI I I A Ensure that the alternator wire is routed under the
heater hose and above the engine wire No. 8.

2 lnstall the engine wire way that its II B I
staked section (B) may come at the lower side in

Ensure that its stakedsection(B) comes at the
side of the attaching bolt.

relation with the attaching bolt.

3 lnIstalIlIItIheI section C in such a way C
that the white marking may come at the exact top
posmon.

Ensure that the white marking comes at the exact
top position. (Ensure that the junction of the injector
with the intake air temperature sensor comes at the
exactly top position.)

I i

Tighten the alternator terminal B in such a direction I D
that the harness points exactly toward the back of .
the alternator. ; I

II

Ensure that the harness points exactly toward the
back of the alternator.

I 5 As for the clamp provided at the forward edge of the E
intake manifold, install the clamp in such a way that I
it may embrace the harness. Also, bend the claw. j

Ensure that the embraced section is retained I
positively by the claw.

1-..-
I 6 lnstall the common clamp at the mating section with

the transmission in such a direction that the ECU
F Ensure that the ECU harness points horizontally and

toward the outside. |

7 Route the junction of the pressure sensof with
idle-up VSV harness in such a direction that the
junction may point of the top position.

harness may point horizontally.

Ensure that the junction of the pressure sensor with
the idle-up VSV is not routed below the main harness. l

I—-I--I '"" **'*"*" t . . .. ._...._._._... _ V .A*'* 't*'**"~'"""~ _.‘II_ . ..._....._i.__| i  4i—|4-¢—r""""’F' W "1Il’7"T1"""' T " J ' . .
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ENGINE MECHANICALS

1. Engine wire harness (2)

I

\at?‘

I Delivery pipe

A

V

5‘!
i/

LH
ISC VSV

H \“\n\\\-M‘

F _'0'A.
\."n\\   eQ

,Q’
1;’-I I

Aair:'4/I
U,‘‘f"0

"
all’

1

iv
' 0' .
‘ \ II

‘i\

Front

I

‘\.

r

(I

EB g6
‘*0

O0

il= -I?‘ /1

0“.‘I.

/,

EGR VSV

I

I

I

I

I

.‘

I

I

I

I
I

:i||pu\\nnI’*7“i iiuUu|IhÀ"'*i  "" I .._ plan....... Jnlilii

WNU89-EM575

No. Work procedure Parts I‘ Control item
1 ROUIG the wire for EGR vsv URCIBIl'I the deliverypipe. I) A IIIIEnsureIIthattrim. tbtseavsv is roIuteIdIIIbeIlIow the

delivery pipe.

2 lnstall the wire tbr EGR vsv at level. I e EnsurethatthewkeforEGRIVSVistightenedat

EI\/I-153
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2. Starter Harness

I

I I

A 49"‘i

I

I

I _.. ,__. __... . . ._.

I I
H I Starter ST housing
’ Rubber boots

j IQ <= :Q}-'-
I] ~ D —... -.. . --.-.Q‘ ' i___.;

7 I

I D ’

I

I

_.I_._._._.t
ii-ess than 4 mm

Detail of ST terminal .

I
. ... . . -.- . ... . . ...-.. ..... .-.. . .. ..__._v .. ,.._ . . W-..» ' ' .. ._|f_ ' . .__._ .. ...__ " ' .._ Tm’ "" ...... ’"* ' .. .. *'*" . V4. r . 1 ' . _ .. .::%_:'"* ' _ 1

 *"T"'"" " .i No. h Work procedure i Parts Control item
WRU90-EM367

j 1 i Route the harness along with starter. j A (7 Ensure that the harness is routed along with the I
st ' 'arter and it is not floated.

1 2 j After the terminal B has been tightened, cover the
ith the capW . . .

8 I Insert the rubber boots of STterminalcompletely
j l into the housing.

I _____ _ _ __,_, _ , __ . . . _ . _ _ ..

s

‘ c

‘ Ensure that the terminal is covered fully with the cap.

Ensure that the rubber boots is inserted to the
I position that remaining distance of the housing is

i less than 4mm.
Ensure that the rubber boots is not distortion.

I 4IIIII I Insert the STterminal untilthe terminal islocked

El\/I--154

. o Ensure that the ST terminal is locked completely.

WNU89-EM578
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3. Harness Around Radiator Support

Radiator re_serve tank g

I
Power steering

K Relay block

I reserve tank Surge tank I

\ IIIIQ I B

. @~.\~.._ /
A \‘: II 3it?\\

/
I

I

/' ll":."...

' if‘

/

‘Q3
I . \ o

A C <3 :W7R — ..e---*...-- .. ..e...:..:.~.~*.:~.:_é_. 1-

l tits B ““"'l ‘
Ii!
Fr

I

/
"Ill

Fan shroud I

‘ii ‘' I
_. .. r.’-'.:' V- HQ1- -

.‘,\I_lII|u\;*

-

F
I

______. T E "7 __...__ _.._ . . . __ F 777 7 _ " ' ' "** ""'" """ . 7 ' "'7"' WAWRU90-EM368

I No. I Work procedure Parts *‘ Control item
1 Route the harness leading to the relay block below

the lower surface of the radiator support and throug
. the side of the apron.
'1 Clamp the harness by means of the clamp located

at the lower surface of the radiator support.

A
hi

Ensure that the harness is routed below the lower
surface of the radiator support and through the
outside of the power steering reserve tank. Also, 1
ensure that the edges of the clamps are overlapped.

2 Connect the connector (water-proof type, with one A
pole colored black) to the relay block positively.
Secure the harness to the cowl section at the side of I
the relay block.

. B Ensure that the lock of the connector is fitted
properly. Also, ensure that the connector is secured I
to the claw at the side of the relay block. I

st“Insert and secure the built-in clamp of the harness i C
. into the bracket of the radiator. i

I
fl _,_ __

I

Ensure that the clamp is inserted and secured
positively in place.

4 Clamp the hose leading to the radiator and the
harness to the relay block.

D I Ensure that each of harness and hoses is clamped
positively.

5 Clamp thQ6¢Iiiat of harnessleading to the relay E
I block at the outside of the fan shroud boss position. ti

E|\/I-155

Ensure that theFhaIIrIIneIss collar clamped at the
outside ofthe fan shroud boss section. 1.... . _---....u .. .... . WRU§B'EM.égQ
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4. Harness Around Battery
. . ___ ,’4;"' " ' _. .._ :_: " __ _._:—* " ' ,, _,___. ::;;;— '7 1 , ,_ ___ _ j 7 ~

I

at...-.-A.1.
KP

Fusible link box terminal

Fusible link terminal
Starter cable I

Fusible link box Battery
‘ ® terminal

Pia
~"" ;.E?-v’

\
C(('."2 ¢

I ""'--~
"I; ’

"II s‘-“III
‘ "0 I cdlé‘ » IIIr J Q

"'3' I .0
0*‘I I ......‘

To headlamp R.l~l.
Built~in clam

Engine
wire

QQIG
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O

P

II" '1 ..__ iL _._ T Willi!‘  __. llnilnslnwn-In ________ *—‘"*1IIll...._ ——-4i77i*'1qr'_
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I ...)\ Relay block % _ mi-.,
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M \Q.I
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\I
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".."'IllII'l‘

Q

‘\0‘.“

$5‘

L‘-'.
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‘Jr

— 7 . . . . _ _. —

Not to exceed

_-»

:
vi-'5':\

0 ,_ F I
"‘ I Power

I -"“II I steering
I @ Pipe

Relay block \
i . I L ItCowl wire E " _./"s

I \ 45IO I ‘.0 H I I

A

--->—— --ui-»--'
0

\ I
Ipower Steering IIDOWQII SIBBTIRQ 1 I

reserve tank IIOSE5‘ ‘
L¿smmm ’ ii. ..*. *7 "' .. .._.__'_ r _ .. ___

$3 To engine bracket
I q> To starter

‘J.__ Z81 ilillliÀlb¿ 4177381 I %1nIn&1_____ .__ ._.—— Yr"; ___ _ .- iffy-n-ur__ . Jun _ rs _I

No. I Work proced LIFE Parts Control item
WNU89-EM581

1IIII Perform assembly so that the bent member [IE1] of III A

starter cable and fusible link terminal.

.. . _. _ ... .. —<.. __..__._ —~:—. : ._ ~———— '.__._ . ——— ———. _— =...__ 4———.——:—.—..——_.__*1

. Ensure that the terminal does not ride on other parts. I

I li I

‘ the fusible link box terminal may not ride on the

2 lnstall the following parts to the battery C-Eterminal inIIII I B
if I this sequence: (1) starter cable (2) fusible link

terminal and (3) fusible link box terminal. .

Ensure that all parts are assembled as specified.

I
I3 Clamp the battery cable (B leading to the cowl at the >

j I side of the carrier. i
C Ensure that the cable is clamped securely to the

I bracket.
4 lnstall the battery terminal 69 in such a direction that

I the terminal assumes an angle not to exceed SO I
degrees inward as viewed toward the front of the

  I t5IIII I EnsIuIta thatthe termIiInalIassumIIe-Is an angleof
more than 30 degrees.

I

5 I Elnstall the battery terminal E) at an angle of 45
degrees inward as viewed toward the rear of the
vehicle.

I I vehicle. I i

; Ensure that the battery cable is routed above the
‘ Rclutch cable and the terminal assumes an angle of

45 degrees.I

When the battery cable E-) is clamped at the clamp j
I guide section, install the clamp in such a way that I
I the cowl junction may come at the front side of the I

vehicle.

F
-**‘Innnnuu__

1 6 I j lnstall the cowl junction comes at the front side of ?
, the vehicle.

____ _ F7’ *""'"* " '

GI 7 I Route the cowl junction and harness leading to I
I I fusible link box through between the power steering

l hose and the battery.

Ensure that the cowl junction and harness leading to
fusible link box is routed through between the power
steering hose and the battery.

, 8 Routethe battery cable Qabove the power steering l—l I EI...~.1iIa that thebatteryoable a (Outed aura theIIII
power steering pipe. 1?it I pipe. i 1

9 I Secure the relay box-to-fusible link box wire and the I l
cable leading to the battery by means of band

‘ clamps. I, I .
k W _____ f”"TT ’a,_*___ li__j "'7 W" ___7____ I ' ' " I. _ _ _ _ ... ____ _'___.iZ' WIT” IIIIII .T_._ SI}; " Ski magi _? TI TQI _ a ._ **Ii7'*'i." I . . a . ¿fe.‘

Ensure that the wires are clamped securely.
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5. Oil Pressure Switch Harness

ENGINE MECHANICALS

Q  r
‘ i » Belt cover

¢ 1 i A _ j Engine hanger

__ ????c_ _

£5/“ B

Te Ei
Engine hanger

_f_q_gQ ti/41%oqere)\

// A

rt‘ .

Oil pressure switch

//toe/ X. /i

 ‘flu ii?
_ ___ — ——_‘_ E _ __ _ _i____T_____________ 7:'"** '::,_

1 i
i

_ __,__ W” ._...,._,-_,

WNU89-EM583
ii _ 7 $— '7 r _ **4iQII’7"'—-no 1 YW Q>'—"'*’**” in

No. Work procedure Parts Controi item
_ _ __ ____ 7 Yr, _________________ _ _____ _ _ _ _ _ __ _________ _ _ _ _ _ __ _ __ _ _ _ ____ _ __ __ _ ___________________;:_____7________ __ 7_7__

i .

1 A; install the harness between the oil pressure switch A
i and the clamp in such a way that it exhibits no

slackness.

Ensure that the harness is not interfering with the
belt.

2 lnstall the side clamp of the engine hanger at a point B
backward from the cover tightening surface. it
(As viewed from top) i

Ensure that the clamp is directed as indicated in the
view from top above.
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