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GENERAL DESCRIPTION
FE DOHC ENGINE

The 2.0L FE DOHC fuel-injected engine is a four-cylinder dual overhead camshaft design with a 9.2:1 compression.
ratio. The fuel-injected engine incorporates a cast iron block/aluminum head combination that provides superior heat
conductivity and heat resistance. The combustion chamber of the cylinder head contains four valves {two intake and
two exhaust) per cylinder. The engine has a Sequential Multiport Fuel Injection (SF1} system and uses hydraulic lash
adjusters (HLAs) to reduce engine noise.

The cast-iron cylinder block has five main bearing supports for the crankshaft. The front and rear crankshaft seals are
one piece. The large rod ends use a replaceable bearing insert. Grooves on the connecting rod and rod cap provide

 lubrication to the cylinder walls and cool the pistons. In addition, piston cooling jets (threaded into the main oil galley of
the cyiinder block) provide additional cooling to the pistons and additional lubrication to the piston pins whenever oil
pressure rises above 25 psi.

The lubrication system is a wet sump type that distributes pressurized oil throughout the engine from the oil pan. The oil
travels from the oil pump throughout the engine, including the crankshaft main bearings, the connecting rod bearings
and the camshaft bearings.

The engine cooling system includes a forward-mounted water pump, a thermostat and a thermostatically operated |
cooling fan. The thermostat controls coolant temperature, and is located within the water outlet housing at the front of |
the cylinder block. The cooling fan is mounted on the front side of the engine at the radiator, and is controlied by a

bimetal device.

K5950B00

Qil Level Gauge

Thermo-Modulated Fan Bracket
Exhaust Manifold Heat Shield

Exhaust Manifold

Coolant Inlet Pipe and Bypass Pipe 1

S L

cComNO®

Qil Filter
Qil Cooler

Engine Hanger 11.
Generator 12.
Generator Strap and Bracket 13.
Intake Manifold Assembly

Intake Support Bracket

Qil Pressure Switch

.
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DIAGNOSIS

FE DOHC ENGINE

Problem

Possible Cause

Action

Engine will not
crank

Battery, starting system or other efectricai problems

Liquid in combustion chamber

Refer to Starting System,
Section 31, Charging
Systern, Section 32, or
the Electrical
Troubleshooting Manual

Remove with suction gun,

then crank engine over
with spark plugs

not start

removed
Seized engine Repair
Engine cranks Malfunction of fuel system Refer to Fuel System,
normally, but does Section 22

Malfunction of ignition system

improper valve clearance
Restricted exhaust system

Timing belt and/or related parts

Low compression due to: stuck or burned valves; worn
piston, piston ring or cylinder; failed cylinder head gasket

Camshaft worn

Refer to ignition System,
Section 30

Check HLAs

Refer to Exhaust System,
Section 20

Inspect timing belt and
related parts; replace if
necessary

Perform a compression
test, as outlined in this
section; repair engine as
necessary

Reptace

Poor idling

Malfunction of fuel system
Malfunction of emission system
Malfunction of ignition system

Improper valve clearance
Uneven cylinder compression

Poor vaive-to-valve seat contact
Broken valve spring
Failed cylinder head gasket

Refer to Fuel System,
Section 22

Refer to Emission Control
System, Section 21

Refer to Ignition System,
Section 30

Check HLAs

Perform a compression
test, as outlined in this
section; repair engine as
necessary

Repair or replace
Repair
Replace

White smoke out of
exhaust

Usually caused by water vapor, which is a normal by-product

of combustion on cold days
Excessive white smoke with engine warmed up could be

caused by a failed cylinder head or intake gasket. Could also

be a cracked block, cylinder head or intake manifold

None required

Repair or replace

Black smoke out of
exhaust

Maifunction of fuel system

Maifunction of emission system

Refer to Fuel System,
Section 22

Refer to Emission Control
System, Section 21

Blue smoke out of
exhaust

Valve train noise

Usually caused by oit burning in the combustion chambers
from: worn rings, worn vaive guides, womn valve seals or
failed cylinder head gasket

Worn valve guides

Replace

Repair
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Problem

Possible Cause

Action

Valve train noise

Low oil pressure

Refer to Lubrication
System, Section 11

Slipping clutch
Dragging brakes

Wrong tire size

Restricted exhaust system

Improper valve clearance Check HLAs
Broken valve spring Replace
Sticking valves Free valves
Camshaft womn or fauity Replace
Insufficient power | Insufficient compression caused by:
1. improper valve clearance Check HLAs
2. leakage from valve seat Repair or replace
3. seized valve stem Replace
4. weak or broken valve spring Replacs
5. failed cylinder head gasket Replace
6. cracked or distorted cylinder head Repair or replace
7. sticking, damaged or wom piston ring Replace '
8. cracked or worn piston Replace
Malfunction of fuel system Refer to Fuel System,
Section 22

Refer to Clutch, Section 40

Refer to Brake System,
Section 52

Refer to Wheels and Tires,
Section 53

Refer to Exhaust System,
Section 20

Abnormal
combustion

Improper valve clearance

Sticking or burned valve

Weak or broken valve spring

Carbon accumulation in combustion chamber

Check HLAs
Replace
Replace
Eliminate carbon

Engine knocks
when hot and at idle

Loose or worn accessory drive belt/tensioner

A/C compressor or generator bearing
Improper oil viscosity

Excessive piston pin clearance
Connecting rod alignment

Insufficient piston to bore clearance

Faulty timing belt tensioner or guide
Loose damper pulley

Check belts and tensioners
Replace if necessary

Replace

Install proper il viscosity
for expected
temperatures

Install new piston, pin
and/or connecting rod

Check and replace rods if
necessary

Hone and fit new pistons if
required

Replace

Tighten or replace if
necessary

Slight noise at idle,
becomes louder as

Valve spring cficking on cap, off square or broken

Repair or replace

Loose or broken damper pulley

. ¢ Excessive stem to guide clearance Repair
engine speed is Excessive valve seat runout Repair
increased uno P
Engine knocks Excessive piston to wall clearance Replace pistons
when cold

Tighten or repiace

Knock increases
with torque

Excessive piston to bore clearance
Bent connecting rod

Replace piston
Replace

™
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Probiem

Possible Cause

Action

Engine has heavy
knock when hot and
torque is applied

Broken damper pulley

Accessory belts too tight or damaged
Belt tensioner damaged

Flywheel cracked or ioose clutch plate

Replace
Adjust or replace belt
Replace

Replace flywheel or ciutch
plate

knock when hot and
under light load
conditions

Excessive main bearing clearance Repair
Excessive rod bearing clearance Repair
Engine has light Improper timing Check timing

Piston pin and/or connecting rod
Poor quality fuel

Exhaust ieak at manifold

Excessive rod bearing clearance

Replace piston pin and/or
rod

Use recommended or
higher grade fuel

Tighten bolts and/or
replace exhaust manifoid
gaskets if necessary

Repair

Engine knocks on
initial start up and

improper oil viscosity

Install proper oil viscosity
for expected

cracked

knock lasts oniy a temperatures
few seconds
TIMING BELT
Problem Possible Cause Action
Tooth is broken or | Camshaft jamming Inspect camshaft by remaving

cylinder head cover
Repair or replace if necessary

Back surface is
cracked and/or
worn

Tensioner jamming

Qverheating engine

Interference with timing belt cover

Remove tensioner and
inspect

Replace if necessary

Inspect cooling system
Refer to Engine Ceoling
Systemn, Section 12

Remove timing belt cover
and inspect

Replace if necessary

Side surface is worn
and/or frayed

1

Improper installation of timing bett

Malfunction of timing belt guide plate

Remove timing belt and
reinstall

Hemove timing belt and
inspect guide plate

Teeth are worn

Poor belt cover sealing

Coolant leakage at water pump

Camshaft not functioning properly

Excessive belt tension

Remove timing belt cover
and inspect

Replace if necessary

inspect water pump

Replace if necessary

inspect camshatft by
removing the cylinder
head cover

Repair or replace if necessary

Remove tensioner spring
and inspect

Replace if necessary

Oil or coolant is
stuck to belt

Poor oil sealing
Coolant leakage at water pump

Poor belt cover sealing

Inspect front oil seals

Replace if necessary

Inspect water purnp

Replace if necessary

Remove timing beit cover
and inspect

Replace if necessary




10-6 FE DOHC ENGINE

ON-VEHICLE SERVICE

TUNE-UP PROCEDURE

Battery
Inspection

1.

2.
3.

o v R

Check for carrosion on the terminals or loose cable
connections.

If necessary, clean the clamps and tighten firmiy.

Check that the electrolyte level is between the
UPPER and LOWER marks.

Add distiled water if necessary.
Check the specific gravity by using a hydrometer.

If the specific gravity reading is 1.200 or less,
recharge the battery.

Upper Line

Lower Line

Reading
Point
KS9S0BG1

Air Cleaner Element
Removal

1.
2,

Disconnect the negative battery cable.

Disconnect the wire harmness from the mass air flow
{MAF) sensor by pushing on the wire clip.

Slide the data link connector (DLC) off the holder on
the air intake housing.

Remove the six upper air intake housing bolts.

MAF Sensor

K5950802

% Notice

5. Remove the air cleaner element.

Inspection

1. Visually check the air cleaner eiement for excessive
dirt, damage or oil.

% Notice
Do not use compressed air to clean the air cleaner
element. :

2. f necessary, clean or replace the air cleaner element. “—

Instailation

1. Install the air cleaner element into the lower air intake
housing with the rubber edge facing upward.

2. Place the upper air intake housing on top of the lower
housing.

3. Install the six upper air intake housing boits and
tighten to specification.
Tightening torque:

38 - 56 lb~in (4 - 6 N-m)

4. Slide the DLC back onto the holder located on the air
intake housing.

5. Reconnect the wire hamess to the MAF connector.

6. Reconnect the negative battery cable.

Spark Plug

Removal

1. Disconnect the negative battery cable.

2. Remove air intake assembly. Refer to Engine
Removal, page 10-33.

3. Remove accelerator cable bracket. Refer to Engine
Removal, page 10-33.

4. Remove six bolts and coil cover from cylinder head
cover,

5. Remove four bolts and the two coils from the cover.

Lift the upper air intake housing carefully so that the
air intake hose does not bend foo much.
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6. Disconnect the high tension leads from the spark
plugs by twisting the boot and removing.

7. Use compressed air to remove any dirt from around
the spark plug hole.

K5950805

8. Make sure the spark plug socket fits squarely on the
spark plug, then remove.

Incorrect Correct
T J-\L
L—é_
K5950806
Inspection

1. Check for the following:
Damaged insulation
Wom electrodes
Carbon deposits
Damaged gaskets
Bumt spark insulator
. Plug gap

Plug gap:
0.039 - 0.043 inch (1.0-1.1 mm)

2. Clean or replace if necessary.

T e o0 o

Wear and Adhesion
ot Carbon

Burnt

Damage and
Deterioration

Damage

K5950B07

Installation

Apply anti-seize compound to the spark plug
threads.

Install the spark plugs into the cylinder head and
tighten to specification.

Tightening torque:
11 <17 Ib-ft (15 - 23 N-m)

Reconnect high tension leads.
Install the two coils and secure with four bolts,
Install the coil cover and secure with six bolts.

Install the accelerator cable bracket. Refer to Engine
Instaliation, page 10-82.

Install air intake assembly. Refer to Engine
Instaflation, page 10-82.

8. Reconnect the negative battery cable.

—

r

@ ;e W

~

@ T
\ o // '. o

Ignition
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Engine Oil
Inspection
1. Make sure that the vehicle is on ievel ground.

2. Start the engine and let it warm up to normal
operating temperature.

3. Tum the engine off. Wait for 5 minutes.

% Notice
If you do not wait, the engine oil dipstick might not
show the actual level.

KS950B08

4. Remove the engine oil dipstick and clean it with a
shop rag.

5. Fully insert the engine oil dipstick and remove it again,
keeping the tip pointed down.

sk Notice
Do not add too much oil. If the oil level is above the
“F” line, the engine could be damaged.

6. If the oil level is at or below the L line, add enough oil
to bring it up to the F line.

Engine Coolant

Inspection

1. Make sure that the engine is cold.

#. Caution
Never remove the radiator cap when the engine
is hot.

2. Remove the radiator cap and verify that the coolant
level is near the radiator filler neck.

Radiator Cap

Coolant Reservoir

"' KessoB10
3. It the coolant level is below the radiator filler neck, add
enough coolant to bring the level up to the filler neck.
Install the radiator cap. Make sure it is seated firmly.

5. Verify that the coolant levei is near the F line on the
coolant fluid reservoir {engine at operating
temperature).

6. If the coolant level is below the F line, then remove the
coolant fluid reservoir cap and add enough coolant to
bring the level up to the F line.

7. Re-install the coolant fluid reservoir cap.

Drive Belts

Inspection

1. Check the drive belts for wear, cracks or fraying.
2. Reptace if necessary.

3. Verify that the drive belts are correctly mounted on the
pulleys.

V-Belt
Correct
V-Ribbed Belt
Incorrect Correct incarrect

K5950B11
4. Check the drive belt deflection by applying moderate
pressure (22 Ib (98 N]} midway between the pulleys.

a. Measure the belt deflection between the specified
pulleys.

b. A belt is considered “new” if it has been used on a
running engine for less than five minutes.
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c. Check the belt deflection when the engine is cold
or at least 30 minutes after the engine has

stopped.
BELT NEW USED
inch (mm) inch (mm)
Generator 0.24-0.31 0.27 - 0.35
(6-8) (7-9)
P/S 0.31-0.39 0.35-0.43
(8-10) (9-11)
A/C 0.27-0.35 0.31-0.39
(7-9) (8- 10)
221b (98 N)
Generator

Crankshaft
Pulley

Crankshaft

Pulley

A/C
Compressor

22 1b (98 N)

22 |b (98 N)

Crankshaft
Pulley

Idler
Pulley

K5950B12
5. If the deflection is not correct, adjust the belt.

Air Conditioning Drive Belt

1. If adjustment or removal is necessary, loosen the
locknut (A) and adjust the deflection by tuming the
adjusting bolt (B).

2. After making the adjustment, tighten the locknut (A)
to specification.
Tightening torque:
23 - 25 Ib-ft (31 - 34 N-m)

A/C
Compressor

Crankshaft

K5950813

Generator Drive Belt

T.  To remove the generator drive belt, remove the air
conditioning drive belt first. Refer to Air Conditioning
Drive Belt, page 10-9.

2. It adjustment or removal is necessary, loosen the
mounting bolts (A and B) from the back side of the
generator and adjust the deflection by turning the
adjusting bolt (C).

3. After making the adjustment, tighten the mounting
bolts (A and B) to specification.

Tightening torque:
A: 16 Ib-ft (22 Nem)
B: 32 |b-ft (45 N-m)

Generator

Crankshaft
Puliey

K5950B814

Power Steering Drive Belt

1. To remove the power steering drive belt, the air
conditioning and generator drive belts must be
removed first. Refer to Air Conditioning Drive Belt,
page 10-10, and Generator Drive Belt, page 10-11,

2. [If adjustment or removal is necessary, loosen the
lock bolt (A) and mounting bolt (B) and adjust the
deflection by prying on the power steering pump with
a suitable lever.
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3. After making the adjustment, tighten the lock bolt {A)
and mounting bolt (B) to specification.

Tightening torque:
27 - 34 |b-ft (37 - 46 N-m)

Crankshaft
Pultey

K&§950B15

High-Tension Lead
Inspection
1. Check for the following:
a. Damaged lead
b. Carbon deposits
2. Clean or replace if necessary.

K50508B16

Ignition Timing
Inspection

1. Start the engine and let it warm up to normal
operating temperature.

2. Tum off all electrical loads.

3. Remove the access cover on the coil cover and
connect the timing light to No. 1 high tension wire.

4. Verify that the ignition timing is within specification,

% Notice
fgnifion timing cannot be adjusted.

Ignition timing:
4 6 degrees (at idle speed)

K59S0817

5. Remove the timing light from the engine and re-install
access cover on coil cover.

6. Tum the engine off,

Idle Speed
Inspection
1. Apply the parking brake.

2. Start the engine and let it warm up to normal operating
femperature.

3. Tum off all electrical loads.

4. Open the cover to the data link connector {DLC)
tocated on the air intake housing.

5. Connect a tachometer to the IG-terminal of the DLC.

& Notice
The idle speed is controlied automatically by the
engine control module through the idie air control
(IAC) valve, therefore the idle speed cannot be
adjusted.

6. Check that the idle speed is within the specified range.

Idle speed {transmission in neutral):
800 £ 50 RPM

7. Remove the tachometer from the DLC 1G-terminal.
8. Close the cover to the DLC.
9. Tum off the engine.
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1G Terminal

%
2 PYPUDID
ivdrivlvivivioly,

K5950B18

Compression

Inspection

1. Check that the battery is fully charged.

2. Recharge if necessary.

3. Start the engine and allow it to reach normal
operating temperature.

4. Tum the engine off and wait about 10 minutes to
allow the exhaust manifold to cool.

5. Remove the spark plugs and inspect. Refer to Spark
Plug, page 10-6.

6. Connect a compression gauge to the No. 1 spark

plug hole.

K5550819

7.

0.

11.

Starting with the compression gauge at zero, fully
depress the accelerator pedal and crank the engine
for about 10 seconds.

Record the maximum gauge reading.
Check the compression at each cylinder.

Notice
The maximum difference in compression between
cylinders should be 26 psi (196 kPa).

Normal compression:
164 psi (1,128 kPa)

Minimum compression:
114 psi (790 kPa)

If the compression in one or more cylinders is low,
pour a small amount (about one tablespoon) of
engine oil into the cylinder and recheck the
compression.

a. If the compression increases, the piston, the
piston rings or the cylinder wall may be wom.

b. |f the compression remains low, a valve may be
stuck or seated improperty.

¢. If the compression in adjacent cylinders remains
low, the cylinder head gasket may be defective or
the cylinder head distorted.

Re-install the spark plugs, refer to Spark Plug
Installation, page 10-7.

1061477
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TIMING BELT

K5850B20

e

Crankshaft Puiley
Thermostat Assembly
Upper Timing Belt Cover
Lower Timing Belt Cover
Timing Belt Guide Plate

o

Swm~N

Timing Belt Tensioner Pulley and
Spring

Timing Belt Idler Pulley

Timing Belt

Camshaft Pulleys

Timing Belt Pulley
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Timing Belt
Removal
1. Disconnect the negative battery cable.

2. Remove the two fresh air duct mounting bolts on the
radiator.

3. Loosen the fresh air duct clamp at the intake housing.

4. Remove the hose at the resonance chamber.
5. Remove the fresh air duct.

!
i

M il

K5950821

6. Remove the five cooling fan shroud bolts.

" /L
|1
| ] JIR 7‘

! Shroud

K5850B822

7. Remove the four thermo-modulated fan nuts.

8. Remove the thermo-modulated fan and cooling fan
shroud at the same time.

/_”

; /
7

K5950B823

9. Loosen the two generator mounting bolts (A and B).

Generator

Crankshaft
Pulley

K5950824

10. Loosen the generator drive belt from the generator
by loosening the adjusting bolt (C).

11. Remove the generator drive belt,
12. Remove the fan pulley.
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13. Remove the four splash guard mounting bolts and
splash guard.

K59S0825

14. Loosen the A/C idier pulley nut (A).

AIC
Compressor

Crankshaft

15. Remove the A/C drive belt by loosening the adjusting bolt.
16. Loosen the power steering pump lock boit and mounting bot.

Crankshaft
Pulley

K5950B27

17.
18.

19.

20.

21.

22,

Remove the power steering belt.
Remove five bolts and the upper timing belt cover.

Refer to Timing Beft, page 10-12. ( ol
Remove two hoits and the lower timing cover. Refer t
Timing Beft, page 10-12. —

Loosen the tensioner lock bolt and pivet the tensioner
puiley outward to remove the tension from the timing
bett, then re-tighten the tensioner lock bolt.

Tightening Torque:
27-38 Ib-ft (37-52 N-m)

K59508135

Mark the timing belt rotation for proper reinstallation it
it is reused.

Remove the timing belt.

4. Caution

Be careful not to allow oil or grease on the belt.

Mark the
Direction of
Rotation

7

K59S0B136
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Installation
1. Align the timing beit pulley and the pump body

alignment marks.
)

Mating Marks

K5950B260

2. Algn the mating marks on the camshaft pulleys with
the alignment marks on the seal plate.

% Notice
« For intake side camshaft pulley, align | mark.
* For exhaust side camshaft pulley, align E mark.

)

K58508259

3. Install the fiming belt so that there is no looseness at
the tension side, and at the two camshaft pulleys.

¥, Caution
- If the timing belt is being reused, it must be
reinstalled to rotate in the original direction,

« Check that there is no oil, grease, or dirt on
the timing belt.

Tension
Side

K59508262

4. Loosen the tensioner lock bolt.
5. Tum the crankshaft two complete revolutions in the

direction of rotation.

6. Check that the mating marks are correctly aligned. If

not aligned cotrectly, remove the timing beit and
tensioner, and retumn to step 1.

7. Tumn the crankshatft to align the S mark of the

exhaust camshaft putley with the seal plate mating
mark.

K5950B263
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8.

10.

11.

12.

13.

Tighten the timing beit tensioner lock bolt.

Tightening torque:

27 - 38 Ib-ft (37 - 52 N-m, 3.8 - 5.3 kg-m)
Check the timing belt deflection. If the deflection is
not correct, loosen the tensioner lock bolt and repeat

steps 5-7 above. Replace the tensioner spring if
necessary.

Belt deflection
0.30-0.33in. (7.5- 8.5 mm)/22 b (98 N, 10 kg)

K59508264

Install the lower timing belt cover and two bolts. Refer
to Timing Belt, page 10-12.

Tightening torque:
61 - 87 Ib-in (7 - 10 N-m)

Install the upper timing belt cover and five bolts,
Refer to Timing Belt, page 10-12.

Tightening torque:
61 - 87 Ib«in (7 - 10 N-m)

Install the power steering drive belt and set belt
deflection.

Power Steering Belt deflection:
New: 0.31 - 0.39 in. (8 - 10 mm)
Used 0.35 - 0.43 in. (9 - 11 mm)

Tighten the lock bolt (A) and mounting bolt (B).

Tightening torque:
27 - 34 |b-ft {37 - 46 N-m)

Crankshaft

Pulley

K5950B15

14. Install the fan pulley.
15. Install the generator drive belt and adjust belt
deflection by tightening adjusting bolt (C).

Generator Belt deflection:
New: 0.24 - 0.31 in. {6 - 8 mm)
Used: 0.27 - 0.35 in. (7 - 9 mm)

16. Tighten generator mounting botts (A and B).

Tightening torque:
A: 16 Ib-ft (22 N-m)
B: 32 Ib-ft (45 N-m)

Generator

Crankshatt
Puliey

K5950829

17. Install A/C drive belt and set belt deflection by
tightening adjusting bolt (B).

A/C Belt deflection:
New: 0.27 - 0.35 in. {7 - 9 mm)
Used: 0.31 - 0.39 in. (8 - 10 mm)

18. Tighten the adjusting bolt (B) and idler pulley bolt (A).

Tightening torque:
23 - 25 Ib-ft (31 - 34 N-m)

A/C
Compressor

Crankshaft
Pulley

KS9S0B28
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19. Install the splash guard and tighten the four mounting
bolts.

20. Install the fan and fan shroud.
21. Install the four fan bolts and tighten.

Tightening Torque:
24 Ib-ft (32.6 N-m)

S

K59S0B31

22. Install the five fan shroud mounting bolts.

Tightening torque:
69 - 95 Ib-in (7.8 -11 Nom)

fo ™~ \

y Shroud | ] |

_K5850B30

23. Install the fresh air duct.
24. Install the hose at the resonance chamber.

25. Install and tighten the clamp at the air intake
housing.

26. Install the two fresh air duct mounting bolts and
tighten.

Tightening torque:
69 - 95 Ib-in (7.8 -11 N-m)

K$9S0B32

27. Reconnect the negative battery cable.




10-18 FE DOHC ENGINE

TIMING BELT PULLEY

Removal

1. Refer to Timing Beft Removal, page 10-13,
2. Remove the timing belt pulley lock bolt.

3. Remove the timing belt pulley.
Installation

1. Install the timing belt pulley with the mating marks
aligned.

K5350832

2. Position the guide plate as shown.

Timing Belt
Guide Plate

K5550B34

3. Install the lock bolt and tighten.

Tightening torque:
120 Ib-ft (162 N-m)

4. Install timing belt as described in this section.

CAMSHAFT PULLEYS

Removal

1. Refer to Timing Belt Removal, page 10-13.
2. Remove the camshaft pulley lock bolts.

3. Remove the camshaft pulleys.

K5950B37

Installation

1. Install the camshaft puileys as shown in the
iHustration, making sure that the dowel pins and |
(intake) and E (exhaust) marks are pointing up.

2. Install the camshaft pulley lock bolts and tighten.

Tightening torque;
35 - 48 Ib-ft (47 - 65 N-m)

G,

Ty K5580B38
3. Refer to Timing Belt installation, page 10-15.




FE DOHC ENGINE 10-19

CYLINDER HEAD

K5950B40

1. Ignition Coils and High Tension 7. Hydraulic Lash Adjuster 13. OQuter Valve Spring

Leads 8. Cyiinder Head Bolt 14. Inner Valve Spring
2. Cylinder Head Cover 9. Cylinder Head 15. Lower Spring Seat
3. Camshaft Position Sensor 10. Cylinder Head Gasket 16. Valve
4. Seal Plate 11. Valve Locks 17. Valve Stem Seal
5. Camshaft Caps 12. Upper Spring Seat 18. Valve Guide
6. Camshafts
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CYLINDER HEAD COVER
Removal

1. Disconnect the negative battery terminal. Proceed to
remove the hose at the resonance chamber.

2. Remove one bolt and the resonance chamber, then
remove the two accelerator cable bracket bolts from
the cylinder head cover.

Resonance
Throttl
Pos'rtioi Chamber
Throttle Accelerator )
Sensor B:J;' Cable  Airintake
Brake Botte Bracket ,Tube  Air Intake
Vacuum Hose Hose
. MAF Sensor
S
0 ~
Purge \
Hose
¢
PCV \
Upper Hose Breather 1AC
Radiator Hose Valve
Hose
BNTA10001

3. Remove the two air intake tubes-to-cylinder head
cover boits.

4. Disconnect the accelerator cable by pulling back on
the throttle shaft and rotating the accelerator cable
until it lines up with the slot in the pulley.

5. Loosen the air hose clamp from the air intake hose
to the MAF sensor.

6. Remove the IAC and breather hoses, and the
vacuum line from the air intake tube.

7. Remove the three bolts from the air intake tube to
the throttle body and remove the air intake tube and
air intake hose as an assembly.

8. Remove the six coil cover bolts from the top of the
cylinder head cover.

8. Disconnect the electrical connectors from the ignition coils.

a /% \\
< 7.

10. Remove the four bolts (two each) from the ignition
coils to the cylinder head cover.

11. Remove the spark plug wires from the spark plugs.
12. Remove the 15 cylinder head cover bolts.

.. ).

F\ .3
) oio &
I A

g

K5980895

13. Remove the cylinder head cover.

Installation

1. Place a small amount of sealer at the comers of the
float camshaft caps and the distributor mounting
cap.

\. ./

L
1
T
[4

£ it — B
/5 aoR] feoos ol )

] i S~ —"\“_\

KS950844

2. Place cylinder head cover on top of cylinder head.
3. Secure cover with 15 bolts and tighten to

specification.

Tightening torque:;
35 - 52 Ib-in (4 - 6 N-m)

4. Install the ignition coils and connect the spark plug

wires to the spark plugs.

5. Fasten the two coils to the cylinder head cover with

the four mounting bolts and tighten to specification.

Tightening torque:
60 Ib-in (6.8 N-m)

8. Connect the two ignition coil connectors.
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10.

11.

12.

13.

14,

install coil cover and secure with six bolts. Tighten to
specification.
Tightening torque:
30 - 40 Ib-in (3 - 5 N-m)
Install air intake hose and air intake tube as an

assembly. Secure air intake tube to throttle body with
three bolts and tighten to specification.

Tightening torque:
18 Ib-ft (24 N-m)

Install the two air intake tube-to-cylinder head cover
bolts and tighten to specification.

Tightening torque:
16 Ib-ft (22 N-m)

Connect the accelerator cable by pulling back on the

throttie shaft pulley and inserting the cable in the slot.

Release the throttle to the closed position.

Install the IAC and breather hoses, and the vacuum
line to the air intake tube.

Connect the air intake hose to the MAF sensor and
tighten the clamp.

Install the resonance chamber and secure with one
bolt. Tighten the two clamps.

Connect the negative battery cable.

CAMSHAFTS
Removal

1.
2.
3.

7.
B.

Disconnect negative battery cable.
Remove five bolts and the upper timing belt cover.

Remove timing belt from camshaft pulleys. Refer to
Timing Belt Removal, page 10-13.

Remove cylinder head cover. Reter 10 Cylinder Head
Cover Removal, page 10-20.

Remove camshaft pulleys. Refer to Camshaft Pulley
Removal, page 10-18.

Remove camshaft cap bolts in the order shown.

Remove camshaft caps.
Remove camshaits.

Installation

1.

*

Set camshafts in cylinder head. Refer to Cylinder
Head, page 10-19.

Notice
The exhaust camshaft has a steef dowel pin at the
rear for the camshaft position sensor.

Appty a liberal amount of engine oil to the journals
and bearings.

Place the camshaft in position with the dowel pin
facing straight up.

K5950847
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Camshaft Oil Seal

1. Apply a liberal amount of clean engine oil to the
camshaft oil seal and cylinder head.

2. Install the camshaft oil seal.

AT P
RO

’j\” =) )7 of
-
b 0 |

Camshaft Cap N

1. Apply a liberal amount of clean engine oil to the
camshaft lobes and joumnals.

2. Apply silicon sealant to both front camshaft cap
surfaces and the camshaft position sensor mounting
cap.

K5950B49

5.

Position the camshaft caps according to the cap
number with the arrows pointing toward the front of the
cylinder head.

Install the camshaft caps. Tighten the bolts in two or
three steps in the order shown in the figure.

Tightening torque:
13 - 20 Ib-ft (18 - 26 N-m)

K5950850

Install camshaft pulleys. Refer to Camshaft Pulley
Instalfation, page 10-18.

KE350828
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Install timing belt. Refer to Timing Belt Installation,
page 10-15.

Instali the cylinder head cover. Refer to Cylinder
Head Cover Installation, page 10-20.

X_a X >4 B

i
oo ® g
’ ¢

K5950B95

8. Connect negative battery cable.

Negative Negative
Terminal Cable

Positive
Terminal I =

7z
7>
~7 . ‘
) o
e\ R

\ K5850B81

SIS
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INTAKE AND EXHAUST MANIFOLD

K5850800

1. Ot Level Gauge 6. Engine Hanger 11. Oil Filter

2. Thermo-Modulated Fan Bracket 7. Generator 12. Oil Cooler

3. Exhaust Manifold Heat Shield 8. Generator Strap and Bracket 13. Oil Pressure Switch
4. Exhaust Manifold 9. Intake Manifold Assembly

5. Coolant Inlet Pipe and Bypass Pipe 10. Intake Support Bracket
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INTAKE MANIFOLD
Removal
1. Disconnect negative battery cable.
Negative Negative
Terminal Cable
Brake Fuei Pressure
Vacuum “ ! Regulator
J Hose >
=GR ‘
- Dynamic Chamber
- Support Braket
o S Y ;
- o 7,
Q‘\“-//-‘ ETE=)
27
, —?—T_?-_:__‘iaj ’ Soiomd
. % Vatve
/ Paositive S
Terminal s
¢ 777 - —= 10. Remove the radiator cap.
5273 Al p
-
Y &7 \
/S > \ N Cootant Reservoir Radiator Cap
K59S0B53

2. Relieve the fuel system pressure. Refer to Fue/
System, Section 22,

3. Remove the two accelerator cable bracket-to-
cylinder head cover bolts.

Resonance
Thi
porome Chamber
Throttle Accelerator
Sensor Body Cable  Airintake
Brake Bolis Bracket Tube Air Intake
Vacuum Hose Hose
MAF Sensor
S
|
Al a
Purge 4

Hose

e

POV \

Upper Hose Breather 1AC
Radiator Hose Valve
Hose

BN7A10001

4. Remove the two air intake tube to cylinder head
cover bolts.

5. Remove the three air intake tube to throttie body
bolts,

6. Loosen the clamp from the air intake hose to MAF
Sensor,

7. Remove the idle air control valve hose, the breather
hose and the vacuum line from the air intake tube.

8. Remove the air intake tube and air intake hose as
an assembly.

9. Remove the PCV hose from the dynamic chamber.

K$8S0B56

11. Loosen the radiator drain plug and drain the engine
coolant into a suitable container.

12. Tighten the radiator drain plug.
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13. Remove the purge solenoid vaive vacuum hose from
the dynarnic chamber.

Fuel Pressure
Vacuum 4 h Regulator

Dynamic Chamber
Support Braket

Purge Hose

Purge
Solenoid
Vaive

14. Disconnect the electrical connector from the throttle
position sensor.

15. Disconnect the electrical connection for the idle air
control vaive by pulling the wire clip out.

16. Remove both heater hoses from the pipes.

E
[ —
o ———r . _J
00
(=)
Heater
Hoses BN7A10002

Intake Manifold

Ground Wire Mounting Bolits

K5950859

17. Remove the engine-to-body ground bolt attaching
the ground wire to the intake manifold assembly.

18. Remove the two heater hoses from below the
throttle body.

19. Remove the brake booster vacuum line.

20. Remove the vacuum hose from the fuel pressure
regulator.

21. Remove the two dynamic chamber support brackets
and the bolts.

sk Notice
There are two (front and rear} dynamic chamber
support brackets and one intake manifold support
bracket.

22. Disconnect the four electrical connectors from the
fuel injectors by pushing on the wire clips.

23. Relieve fuel system pressure. (Refer to Fue/ System,
Section 22)

s
24. Disconnect the fuel line from the pressure reguiator.

25. Disconnect the fuel return line from the fuel rail
assembly.

26. Remove the three intake manifold support bracket
bolts and the bracket. ,
27. Remove the oil filter with a suitable wrench.

Intake Manifold
Support Braket

K5950863

28. Remove the four bolts and four nuts from the intake
manifold.

29. Remove the bypass pipe from the heater hose.
30. Remove the intake manifold and gasket.

Installation
1. Install the intake manifold with a new gasket.
2. Install the bypass pipe.

3. Install the four bolts and four nuts to the intake
manifold. Tighten to specification.

Tightening torque:
14-22 tb-ft (19 - 30 N-m)
4. Install a new oil filter. Tighten 1 and 1/6 tumns after seal
contacts the oil cooler.

5. Install the intake manifold support bracket with three
bolts and tighten to specification.

Tightening torque:
27-38 Ib-ft (37-52 N-m)

6. Re-connect the fuel line to the fuel pressure regulator.
7. Re-connect the fuel return line to the fuel rail assembly.

8. Re-connect the four electrical connectors to the fuel
injectors,

9. Install the engine-to-body ground wire and bolt, and
tighten to specification.
Tightening torque:
14-18 Ib-ft {19-25 N-m)
10. Install the two dynamic chamber support brackets bolts
and tighten to specification.
Tightening torque:
14-18 Ib-ft (19-25 N-m)
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1

-

. Install the purge solenoid valve vacuum hose to the
intake manifold.

12. Install the vacuum hose to the fuel pressure regulator.
13. Install the two coolant hoses under the throttle body.

14. Reconnect the electrical connection to the idie air
control vaive.
15. Install the brake booster vacuum hose.

16. Instaii the heater hoses.

17. Reconnect the electrical connector to the throttle
position sensor.

18. Install the purge solenoid valve vacuum hose to the
dynamic chamber.

19. install the air intake tube and air intake hose as an
assembly to the throttie body with three bolts and
tighten to specification.

Tightening torque:
16 Ib-ft (22 Nem)

Throttle Rasonance
Pasition Chamiar
Sensor  Throttle Accelerator
Body Cable Airlntake
Brake Bolts Brackat ,Tube  Airintake
Vacuum Hose Hose
MAF Sensor
|
1| )
Purge Y
Hose
7
i
PGV \
Upper Hose Breather JAC
Radiator Hase Valve
Hose
BN7A10001

20. Instali the PCV hose to the dynamic chamber.

21. Attach the accelerator cable to the throttle body
pulley.

22. Secure the accelerator cable bracket to the cylinder
head cover with two bolts and tighten to specification.

Tightening torque:
10 Ib-ft (14 Nem)

23. Attach the air intake hose to the MAF sensor and
tighten the clamp.

24. Install the resonance chamber, two clamps and one
bolt to the air intake tube.

25. Connect the IAC hose, the breather hose and the
vacuum line to the intake manifold assembly.

26. Pressurize the fuel system. Refer to Fuel System,
Section 22.

27. Refill the radiator,
28. Connect the negative battery cable.

EXHAUST MANIFOLD

Removal
1. Disconnect the negative battery cable.

Negative Negative
Terminal Cable

/ N ’
i
Paositive - =
Terminal [\ A T
77777 J ~=
7>
LT ( Alle

/3 / \

K5950B73

2. lLoosen the two air intake hose clamps and remove

the air intake hose.

3. Remove four exhaust manifold heat shield bolts,

4. Remove the exhaust manifold heat shield.

Exhaust
Manifold
Heat
Shield

K5950875
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5. Remove five converter inlet pipe flange locknuts.

BN7A10002

6. Remove nine exhaust manifoid bolts.
7. Remove exhaust manifold and gasket.
Installation

1. Install the exhaust manifold gasket.

2. Install the exhaust manifold.

3. Install the nine exhaust manifold bolts and tighten to
specification.

Tightening torque:
31 Ib-ft (42 N-m)

Manifold

Exhaust Manifold
Heat Shield

BN7A10006

4. Install a new flange gasket and attach the converter
inlet pipe.

5. Install the five nuts on the exhaust flange and tighten

to specification.

Tightening torque:
24 Ib-ft (33 Nem)

6. Install the exhaust manifold heat shield.
7. Install the four heat shield bolts and tighten to

specification.

Tightening torque:
18 Ib-ft (24 N-m)

Exhaust
Manifold
Heat
Shield

KS9S0B75

8. Install the air intake hose and tighten the two clamps.

Resonance
Throttle
Position Chamb:éoelerator
Sensor TEZ’;;'& Cable  Air Intake
Brake Bolts Bracket Tube Air Intake
Vacuum Hose Hose
MAF Sensor
_
q' T
Purge \
Hose
7
PCV \
Upper Hose Breather 1AC
Radiator Hose Valve
Hose
BN7A10001
9. Connect the negative battery cable.
Negative Negative
Terminal Cable

Positive =
Terminal =, ‘::
7777 e
7>
v 2355 ( A ¢
s, 3

/5 7 \
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CYLINDER HEAD

K5350882

e

1. lIgnition Coils and High Tension 7. Hydraulic Lash Adjuster 13. Outer Vaive Spring
Leads 8. Cyiinder Head Bolt 14. Inner Valve Spring

2. Cylinder Head Cover 9. Cylinder Head 15. Lower Spring Seat

3. Camshaft Position Sensor 10. Cylinder Head Gasket 16. Valve

4. Seal Plate 11. Valve Locks 17. Valve Stem Seal

5. Camshaft Caps 12. Upper Spring Seat 18. Valve Guide

6. Camshalts
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CYLINDER HEAD

Removal
1. Disconnect the negative battery cable.

Negative Negative
Terminat Cable

/‘ ) /
Positive o
Terminal NS
G 777> =
2> ~
TPy

2 Y ( || s“é C
/3 / \ &

K5950B81

2. Remove the brake booster vacuum hose from the
dynamic chamber,
3. Remove the fuel line from the pressure regulator and

the retum line located at the rear of the dynamic
chamber.

Fuel Pressun
Regulator

Dynamic Chambe
Support Braket

Purge Hose

Purge
Solenoid
Valve

4. Remove the engine-to-body ground wire from the
intake manifold and the harness bracket below it.

Intake Manifold
Ground Wire Mounting Bolts
K59S0B85

5. Remove the radiator cap.

Radiator Cap

Coalant Reservoir

K5950B56

6. Remove the radiator drain plug and drain the engine
coolant into a suitable container.

7. Tighten the radiator drain piug.

1
Drain
Plug

U

K59S0BAS

8. Remove the purge solenoid valve vacuum hose from
the dynamic chamber.
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9. Loosen the two clamps and disconnect the upper
radiator hose.

Resonance
Throttle
Position Chamber
Sensor  Fhrottie Accelerator
Body Cable  Air Intake
Brake Boits Bracket Tube  Air Intake
Vacuum Hose Hose
MAF Sensor
e
|
A== 2\
)
Purge l §
Hose ]
2
I
PCV \
Upper Hose Breather IAC
Radiator Hose Valve

Hose

BN7A10001

10. Remove the three intake manifold support bracket
bolts and bracket.

11. Remove the three converter inlet pipe flange locknuts.

12. Remove the timing belt. Refer to Timing Belt
Removal, page 10-13.

13. Remove cylinder head cover, Refer to Cylinder Head

Cover Removal, page 10-20.

14. Remove the ten cylinder head bolts and carefully lift
the cylinder head off the cylinder block with the intake

and the exhaust manifolds attached.

K5950B92

15. Disconnect the three wire harness connectors on the

back of the cylinder head and remove the cylinder
head assembly from the vehicle.

Installation

1.
2.

Place the new cylinder head gasket in position.

Place cyiinder head with manifolds installed over
cylinder block and attach the three wire hamess
connectors to the back of the head.

Lower cylinder head onto cylinder block.

4.

9.

5950893

ingtall the ten cylinder head bolts.

K59SOB%

Tighten the cylinder head boits to specification.
Follow the pattern shown, and tighten in 3 equal
steps.

Tightening torque:

59-64 |b-ft (80 - 87 N-m)
install cylinder head cover. Refer to Cylinder Head
Cover Installation, page 10-20.

Install the timing belt. Refer to Timing Beft
Installation, page 10-15.

Install the five converter inlet pipe flange locknuts
and tighten to specification.
Tightening torque:

24 lb-ft (33 N-m)

Install the upper radiator hose and tighten the two -
clamps.

10. Fill radiator and install cap.
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11. Connect the vacuum hose from the intake manifold to
the charcoal canister.

12. Connect the purge solenoid vacuum hose to the
dynamic chamber.

Throttle Resonance

Paosition Throttl Chamb:crceleralor
rott
Sensor Bodye Cable  Air Intake .
Brake Boits Bracket Tube Alr Intake
Vacuum Hose Hose
MAF Sensar
S
A o
Purge \
Hose ‘
1
f |
PCV \

Upper Hose Breather 1AC
Radiator Hose Valve
Hose

BN7A10001

13. Install the engine-to-body ground wire and the
hamess bracket to the intake manifoid.
Tightening torque:

14-18 Ib-ft (19-25 N-m)

Ground Wire

Mounting Bolts

K5950899

t4. Install the fuel line to the pressure regulator and the
retum line to the fuel rail located at the rear of the
dynamic chamber.

15. Instalf the brake booster vacuum hose to the dynamic
chamber.

16. Reconnect the negative battery cable.

Negative
Cable

Negative
Terminal

’ v e
Positive .
Tetminal N T
Vo -
LALEREAN TTATS
D ~

K59508102
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ENGINE REMOVAL

1. Disconnect the negative battery cable.
2. Release the fuel system pressure. Refer to Fuel
System, Section 22.

3. Remove the windshield washer hose from the hood.
4. Remove the four hood mounting bolts and the hood.

Washer
Hose

K5950B8103
5. Remove the two fresh air duct mounting bolts on the
radiator.

6. Loosen the fresh air duct clamp at the air intake
housing.

7. Remove the fresh air duct.

K5950B104

8. Remove the accelerator cable and the transmission
control cable (A/T only).

9. Disconnect the accelerator cable by pulling back on
the throttie shaft. Rotate the accelerator cable until it
aligns with the slot in the puiley.

10. Remove the resonance chamber mounting baolt,
chamber bolf and air silencer.

11. Remove the IAC air hose, the breather hose and the
vacuum line from the air intake tube.

12. Disconnect the MAF sensor connector by pushing
on the wire clip.

13. Loosen the air inlet hose clamp from the MAF
$SEensor.

14. Remove the three bolts from the air intake tube to
throttie body.

15. Remove the air intake hose and air intake tube as
an assembly.

#. Caution
Never remove the radiator cap while the engine
is hot.

16. Remove the radiator cap.

Radiator Cap

Coolant Reservoir

K59508106

17. Loosen the radiator drain plug and drain the engine
coolant into a container.

18. Tighten the radiator drain plug.

K5950B107

19. Loosen and remove the upper radiator hose clamps,
and remove the upper radiator hose.
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20. Remove the four thermo-modutated fan nuts.

/

fpm, =y

]

. Shroud ; I I

K59508110

22. Remove the thermo-modulated fan and the cooling
fan shroud at the same time.

23. Loosen the generator mounting bolts (A and B).

-

i Generator }'ﬂil‘

K5850B111

24. Loosen the generator drive belt by loosening the
adjusting bolt (C}.

25. Remove the generator drive belt.

26. Remove the fan pulley.

27. Remove the two electrical connectors {clip type “L.”
and “S”, bolt type “B") from the generator as shown in
the figure.

“B" Terminal

“L" Terminal

S" Terminal

K58S0B112

28. Remove both heater hoses from the pipes.

29. Remove the engine-to-body ground wire from the
intake manifold and the hamess bracket below it.

L1

intake Mounting
Bolts

Pipes K5950B114
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30. Remove the brake booster vacuum hose from the
dynamic chamber.

Fuel Pressun
Reguiator

Dynamic Chambe
Support Braket

Purge Hose

Purge
Solenoid
Valve

31. Remove the fuel line from the fuel pressure regulator
and the return line located at the rear of the dynamic
chamber.

% Notice
Remove the cruise control actuator vacuum hose
from the dynamic chamber, if necessary.

32. Remove the purge solenoid valve vacuum hose from
the dynamic chamber.

33. Remove the three vacuum hoses from the top of the
charcoal canister.

36. Remove the iower radiator hose.

Lower Hose

Overflow -
Hose

K59508118

37. Loosen the two lower ATF cooler line clamps.

* Notice
There will be ATF fluid in these lines. Place an ATF
coolant drain pan under these connections prior to
breaking the connections.

38. Remove the lower ATF cooler lines.

39. Remove the four radiator mounting nuts located on
the sides, top and bottom.

40. Remove the coolant overflow hose.

41. Remove the radiator.

34. Remove the charcoal canister by siiding it up out of the

holder. Place it out of the way to gain access to the
A/C compressor,

35. Loosen the two lower radiator hose clamps.

&k Notice
There will be coolant left in this hose. Place the
coolant drain pan under this connection prior to
breaking the connection.

K59S0OB119
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42. Raise and properly support the vehicle.

43. Remove the four undercover {lower splash guard)
mounting bolts and the undercover.

K59s08B120

44. Loosen the A/C idler pulley locknut (A).

AIC
Comprassor

Idier
Pulley

45. Remove the A/C drive belt by loosening the
adjusting bolt (B).

46. Remove the two A/C belt idler pulley bracket
mounting bolts and the A/C idler pulley bracket.

% Notice
Be careful not to damage the A/C compressor or
power steering hoses when moving them.

47. Remove the four A/C compressor mounting bolts
and the A/C compressor. Position the A/C
compressor away from the engine.

Crankshaft
Pulley

K59508121

" 'K59508122

48. Loosen the power steering pump lock bolt {A) and
mounting bolt (B).

Crankshaft

K5950B123

49. Remove the power steering drive belt.

50. Remove the power steering pump lock bolt (A) and
mounting bolt (B} and position the power steering
pump away from the engine.

51. Remove the three intake manifold support bracket
bolts and the bracket.

52. Remove the three starter bolts.
53. Remove the starter and position it away from the
engine.

% Notice
Suspend the siarter so there is no tension on the
wire harness.
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’\ I
g ntake

3 Manifold

A Support

0 -~ =S Bracket
& GF“"/

55. Remove the front exhaust bracket bolt.

56. Remove the two exhaust bracket-to-clutch
(M/T)/converter (A/T} housing mounting bolts and the
bracket.

Exhaust Bracket

Converter Inlet Pipe

K5950B126

57. Remove the clutch (M/T)/converter (A/T) housing-to-
engine mounting bolts.

Transmission

K5850B127

58. Lower the vehicle.

59. Remove six drive plate-to-torque converter bolts (A/T
only}.

60. Suitably support the transmission from undemeath.
61. Connect an engine hoist to the engine.
62. Remove the three left side engine mounting bolts.

K5950812%

63. Remove the three right side engine mounting boits,

64. Lift the engine up and move forward slightly to
provide access to the three electrical connectors at
the rear of the engine cylinder head.

65. Disconnect the three electrical connectors at the rear
of the engine compartment (camshaft position
sensor, ignition coils, and condenser),

66. Slowly remove the engine from the vehicle, checking
for any unconnected connectors, or mechanical
*hang-ups™. Disconnect any connectors, and free
any mechanical “hang-ups” prior to continuing.
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DISASSEMBLY

1. Remove in the sequence shown in the figure below.

2. Mark all identical parts (such as pistons, piston rings, connecting rods, and valve springs) so that they can be
reinstalied in the cylinder from which they were removed.

3. Clean the parts with steam and blow off any remaining water with compressed air.

7. Caution
Wear eye protection when drying parts with compressed air.

K59S0B0¢

SN S

Qil Level Gauge
Thermo-Modulated Fan Bracket

Exhaust Manifoid

Coolant Inlet Pipe and Bypass Pipe 10.

Engine Hanger

6.
7. Generator
Exhaust Manifold Heat Shield 8.
9
0

Generator Strap and Bracket
intake Manifold Assembly
intake Manifold Support Bracket

11. Qil Filter
12. Qil Cooler
13. Qil Pressure Switch
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10-39

SUPPORT ENGINE

1. Mount the engine on an engine stand.

K59508B132

2. Use atool to prevent the flywheel from tuming when
loosening the crankshaft pully bolt.

. L s
' K| L) d =
1 \'
/11
= *Ala I}
d LJ
! s v
— T — iy
0 hj:x_ H B~d
L I
-; 9 % M .
0 K5950B134
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TIMING BELT

1. Remove in the sequence shown in the figure below. Refer to Timing Beft, page 10-41.

K58S0B131

1. Crankshaft Puliey 6. Timing Belt Tensioner Pulley and Spring
2. Thermostat Assembly 7. Timing Belt Idler Puliey

3. Upper Timing Belt Cover 8. Timing Belt

4. Lower Timing Belt Cover 9. Camshaft Pulleys

5. Timing Belt Guide Plate 10. Timing Belt Pulley
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TIMING BELT

1. Loosen the tensioner lock bolt, and pivot the tensioner
pulley outward, removing the tension from the timing
belt and tighten the tensioner lock bolt.

Tightening torque:
27 - 38 1b-ft (37- 52 Nem)

K5950B135

2. Mark the timing belt rotation for proper reinstallation if it
is reused.

Mark the
Direction of
Rotation

7

—

g

KS9S0B136

3. Remove the timing belt.

#. Caution
Be careful not to allow oil or grease on the belt.

CAMSHAFT PULLEYS

1. Hold the camshafts with a wrench.

2. Remove the camshaft pulley lock bolts and the
camshaft pulleys.

K5950B137
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CYLINDER BLOCK (EXTERNAL PARTS) DISASSEMBLY

1. Remove external engine parts in the sequence shown below.

MIT K59508138
1. Clutch Cover {M/T), Backing Plate (A/T) 7. Qil Strainer

2. Clutch Disk (M/T), Drive Plate (A/T) 8. Stiffener Plate

3. Flywheel (M/T) 9. Rear Cover

4. Drive Piate Adapter (A/T) 10. Water Pump Assembly

5. Separator Plate 11.  Qil Pump Assembly

6. Qil Pan 12. Piston Cooling Jet

Oil Pan
1. Remove the oil pan mounting bolts.

2. Insert a scraper or a tool between the oil pan and
the stiffener or ¢ylinder block to separate them.

3. Remove the oil pan.

#. Caution
Do not damage or scratch the contact surface
when removing the oil sealant.

K59S0B141
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CYLINDER BLOCK (INTERNAL PARTS) DISASSEMBLY

1.

Remove the intemal parts shown below.

2. Refer to Connecting Rod and Cap and Main Bearing Cap, page 10-44, before removing connecting rod or main

bearing caps.

3. Clean and inspect all parts for wear and damage. Replace or repair as necessary.

K5950B142

U RWh =~

Connecting Rod Cap
Connecting Rod Bearing
Connecting Rod and Piston
Piston Pin

Piston Rings

Main Bearing Cap

—

~eweoN

Crankshaft

Pilot Bearing (M/T)

Main Bearing

Cylinder Block

Piston Pin Clip (Snap Ring)
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Connecting Rod and Cap

1. Before removing the connecting rod cap, measure

the connecting rod side clearance. Refer to
Connecting Rod and Cap, page 10-64. If the
connecting rod side clearance exceeds the
maximum, the connecting rod must be replaced.

KS950B143

2. Mark connecting rods and cap to ensure proper
location during reassembly.

3. Remove connecting rod nuts and caps.

4. Cover connecting rod boit threads with protectors
such as short lengths of rubber tubing.

5. Remove piston and rod assemblies.

Main Bearing Cap

1. Before removing the main bearing caps, measure

crankshaft end play. Refer to Camshaft, page 10-51.

If crankshaft end play exceeds the maximum, the
crankshaft must be reground and oversize thrust
bearings used.

K5950B145

2. Mark main bearing caps to ensure proper location

for reassembly.

3. Remove the main bearing cap bolts and the caps.
4. Protect the crankshaft journals from damage by wrapping

a shop rag around each one and securing with tape.

Pilot Bearing (M/T Only)

1. Remove the pilot bearing from the crankshaft with the
proper seal remover,

KS9S0OB144

Piston and Connecting Rod

1. Before disassembling the piston and connecting rod
re-install the connecting rod bearings, cap and cap
nuts.

2. Inspect all parts for damage and wear. Replace or
machine as necessary.

% Notice
if the large end does not drop by its own weight,
replace the piston, piston pin, or bushing.

3. Remove the piston pin clips.
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10-45

4. Remove the piston pin.

K5950B147

INSPECTION AND REPAIR

Clean all parts, taking care to remove any gasket
fragments, dint, oil or grease, carbon, moisture residue
or other foreign materials.

2. Inspect all parts for damage and wear. Replace or
machine as necessary.
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CYLINDER HEAD DISASSEMBLY

1. Disconnect and remove the ignition coils and high tension leads. Remove the cylinder head cover, camshaft

position sensor, and seal plate as shown.
2. Loosen and remove the cylinder head bolts and remove the cyiinder head.

K5950840

oAb~

Ignition Coils and High Tension Leads
Cylinder Head Cover

Camshaft Position Sensor

Seal Piate

Camshaft Caps

Camshafts

Hydrautic Lash Adjuster
Cylinder Head Bolt
Cylinder Head

Cylinder Head Gasket

. Vaive Locks
. Upper Spring Seat

13.
14,
15.
16.
17.
18.

Quter Valve Spring
Inner Valve Spring
Lower Spring Seat
Valve

Valve Stem Seal
Valve Guide

T,
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CYLINDER HEAD

Disassemble Cylinder Head

1. Loosen the camshaft cap bolts in the order shown
in the Hlustration.

- u

) O
185—19
Gol

3 £l
@) O

i u :

f 8 \'/@

K59508172

Carefully remove the camshaft caps.
Remove the camshafts.
Remove the HLAs.

Notice
Keep the HLAs in proper order if they are to be
reused.

Remove the valves from the cylinder head .

Notice
Install HLA protector, SST K95A-1001-E, to protect
the HLA bores from damage. ,

PN

*S—“

inspect Cylinder Head

1. Inspect the cylinder head for damage, cracks, and
leakage of water or oil. Replace if necessary.

2. Measure the cylinder head surface for distortion in
the six directions shown in the figure.

Maximum Distortion:
0.006 in (.15 mm) max.

K5950B148

3. If the cylinder head distortion exceeds specification,
grind the cylinder head surface.

4. Before grinding the cylinder head, check the
following. Replace if necessary.

a. Sinking of valve seat.

b. Damage of manifold contact surface.
¢. Camshaft oil clearance and end play.
Grinding Limit: 0.008 in (0.20 mm) max.

5. Measure the intake and exhaust manifold side
contact surface distortion in the six directions
shown in the figure.

Distortion: 0.006 in (0.15 mm) max.

K5950B150

6. If the distortion exceeds specification, grind the
surface or replace the cylinder head.

Grinding Limit: 0.008 in (0.20 mm) max.
7. Measure cylinder head height.

Cylinder Head Height:
5.274 - 5.278 in (133.95 - 134.05 mm)

® Notice
If the cylinder head height is not within
specification, the cylinder head must be replaced.

Cylinder Head
Height
5274-5278in
(133.95 - 134.05 mm)

10B-206B
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Valve and Valve Guide 5. Measure the valve stem diameter in the directions
) and locations shown,
1. Inspect each valve for the following: Diameter
me
a. Damaged or bent stem. + IN: 0.2350 - 0.2356 in (5.970 - 5.985 mm)
b. Roughness or damage to face. - EX:0.2348 - 0.2354 in (5.965 - 5.980 mm)
c. Damage or uneven wear of stem tip. X
Replace or resurface if necessary. |
2. Check the valve head margin thickness and replace =Y
if necessary.

Margin thickness
» IN: 0.033 in (0.85 mm) min.
« EX:0.035in (0.9 mm) min.

Stem Tip
S
N
K59508153
6. If not within specifications, replace the valve.
7. Measure the valve guide inner diameter.
. / \_ « IN: 0.2366 - 0.2374 in (6.01 to 6.03 mm )
- EX: 0.2366 - 0.2374 in (6.01 to 6.03 mm
Margin & ! Q Valve Face ( )
Thickness Angle 45°
@
K59508151 @

3. Measure the vaive length.

Length
» IN: 4.0622 in (103.18 mm) min,
« EX:4.0921 in (103.94 ram} min.

4. If not within specification, replace the valve.

K5950B154

8. If not within specifications, replace the valve guide.

9. Measure the valve stem to guide clearance by
subtracting the outer diameter of the valve stem
from the inner diameter of the corresponding valve
guide,

Clearance
» IN: 0.0010 - 0.0024 in (0.025 to 0.060 mm)
- EX:0.0012 - 0.0026 in (0.030 to 0.065 mm)

Maximum: 0.0079 in (0.20 mm)

K59808152
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IN EX
|
1 Valve Stem | :
M u= !
18= '
Valve r :
Guide | |
X !
Clearance : |
| |
|
{ i
1 I
I I
|
g !
t I _-r - L:
K59508155 . K59508157
10. If the clearance exceeds the maximum, replace the Removal
valve and/or valve guide. 1. Gradually heat the cylinder head in water to
11. Check the valve guide projection height (dimension approximately 194°F (90°C).

A in the figure).
Height: 0.448 - 0.469 in (11.4 to 11.9 mm)

p |

CC eS8 Ceqei(lim

—— e,

Y
Cylinder
Head

Replacement of Valve Guides

% Notice
The shapes AND LENGTHS of the intake and
exhaust valve guides are different.

2. Remove the valve guide from the combustion
K5350B156 chamber side.

K5350B15%
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Installation
1. Gradually heat the cylinder head in water to
approximately 194°F (90°C).

2. Tap the valve guide in from the side opposite the
combustion chamber until the projection height is
as specified.

Projection Height: 0.449 - 0.469 in (11.4 to
11.9 mm)

K59508160

Valve Seat

1. Inspect the contact surface of the valve seat and
valve face for the following:

a. Roughness
b. Damage

2. iIf necessary, resurface the valve seat with a 45°
valve seat cutter and/or resurface the valve face.

K59S0B161

3. Apply a thin coat of Dychem blue to the valve face
and valve seat.

4. Check the valve seating by rotating the vaive
against the seat.

a. If contact is not apparent 360° around the valve
face, replace the valve.

b. If contact is not apparent 360° around the vaive
seat, resurface the seat.

K59508B162

5. Check the seat contact width.
Width: 0.047 - 0.063 in (1.2 -1.6 mm)

/;at Contact

Width

K5950B163

6. Check that the valve seating position is at the
center of the valve face.

a. 1If the seating position is too high, correct the
valve seat, with a 60° cutter and a 45° cutter.

b. if the seating position is too low, correct the
valve seat with a 35° (IN) or 15° (EX) cutter and

a 45° cutter,
7. Seat the valve to the valve seat with a lapping
compound.
%k Notice

Be sure to clean the valve and valve seat
thoroughly after fapping.
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75° 75°

15° 35°

Y

EX IN

K5850B164

8. Check the sinking of the valve seat. Measure the
protruding length {dimension L) of each valve stem.

Dimension L: 1.449 in (36.8 mm)
a. If L is as below it can be used as it is.

IN: 1.432 - 1.467 in (36.37 - 37.27 mm)
EX: 1.467 - 1.494 in (36.36 - 37.96 mm)

b. If L is below, insert a spacer between the spring
seat and cylinder head to adjust.

IN: 1.467 - 1.495 in (37.27 - 37.97 mm)
EX: 1.467 - 1.494 in (37.26 - 37.96 mm)

c. If L is more than as below, replace the cylinder
head.

IN: 1.494 in (37.97 mm)
EX: 1.494 in (37.96 mm)

108-221

Valve Spring
1. Inspect each valve spring for cracks or damage.

2. Check the free length and angle. Replace if
necessary.

Free Length:

Outer Standard: 1.539 in (39.1 mm)
Minimum: 1.524 in (38.7 mm)

Inner Standard: 1.496 in {38.0 mm)
Minimum: 1.484 in (37.7 mm)

K5950B166

Angle:
Quter: 0.053 in (1.36 mm) max.

=ty a—

72220777

K59S08167

Camshaft

1. Set the front and rear journals on V-blocks. Check
the camshaft runout on each journal by tuming the
camshaft in clockwise direction.

Heplace if necessary.

Runout: 0.0012 in (0.03 mm) max.
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K5950B168

2. Check the cam for wear or damage. Replace if
necessary.

Check the cam lobe height at the two points as
shown in the figure.

Height: 1.7737 in (45.052 mm)
Minimum: 1.7658 in (44.852 mm)

13

tt

K5350B169

Measure wear of the journals in X and Y directions
at the two points as shown in the figure.

Diameter: 1.1787- 1.1797 in (29.940 —
29.965 mm)

Out-of-round: 0.002 in (0.05 mm)

K59508170

5. Measure the oil clearance of the camshaft and

camshaft caps.

a. Remove any oil or dirt from the journals and
bearing surface.

b. Set the camshaft onto the cylinder head.

¢. Position Plastigage on top of the journals of all
cam caps in the axial direction.

Plastigage

K59S0B171

d. Place camshaft caps according to the cap
number and arrow, and tighten them to
specification in the order shown in the figure.

Tightening torque:

13-20 Ib-ft (18 - 26 N-m)

8\_@—-/&__{’. @,

Al |l G

! ;O\;,/C)‘s =
‘,O[@K,J E_l'o r-{lg

18- O _Low S )

art ]

K59508172
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€. Loosen the camshaft cap bolts in the order
shown in the figure,

\_@__/\@ ) __ (9. G2,
1Al 0 (I 1))
‘IE? G0 of Wﬂﬁ@@ G
||E o S

ORECORENCZENG=

KEISOBR17S

f. Carefully remove the camshaft caps.
g. Measure the oil clearance at each cap.

Qil clearance:
0.0014 - 0.0033 in (0.035 - 0.085 mm)

Maximum: 0.0059 in (0.15 mm)

E
N g‘ —n ""‘._Q@_
|

<r

CHGAGE

V—W__.
.=
Sl

h. If the oil clearance indicated by plastigage
measuring exceeds the maximum,spec.,
replace the camshaft and/or the cylinder head.

K5950B174

8. Using a special tool (dial indicator) to measure the
camshaft end play. If it exceeds the maximum,
replace the camshaft and/or the cylinder head.

End play: 0.003 - 0.004 in (0.08 - 0.10 mm)
Maximum: 0.008 in (0.20 mm)

K59S0B175

Hydraulic Lash Adjuster (HLA)

1. Check the HLA face for wear or damage.

2. Hold the HLA between your fingers and press it. If
the HLA moves, replace it.

. Caution
Do not disassemble the HLA.

On the SOHC engines a patiern resembling a
figure “8" indicates normal HLA wear.

On the DOHC engines a pattern resembling a
straight horizontal bar indicates normal wear.

An even oval-ing pattern on the HLA surface on
both engines indicates un-even wear, and the
HLA should be replaced.

—N

K59SOB176

Cylinder Block
1. Check the cylinder block for the following:
a. Leakage damage
b. Cracks
c. Scoring of cylinder walls
Replace or resurface if necessary.

2. Measure the distortion of the top surface of the
cylinder block in the six directions as shown in the
figure.

Distortion: 0.006 in (0.15 mm) max.



10-54 FE DOHC ENGINE

J

K5950B8177 K59508180

3. It the distortion exceeds the maximum, repair by
grinding, or replace the cylinder block. a. If the difference between any two
Grinding limit: 0.008 in (0.20 mm) max. measurements exceeds the maximum taper,
rebore the cylinder to oversize.

Taper: 0.0007 in (0.019 mm) max.

— A-—-—b_._T_.

|
Tt

K50508B178

) . ¥5950B179
4. Measure the cylinder bore in directions X and Y at

three levels in each cylinder as shown.

b. Out of round or “ovaling” of the liners in

Size Bore determined by measuring the difference
Standard 3.3858-3.3866 in between the measurement X and Y.
{86.000 - 86.019 mm) If this measurement exceeds the maximum out-
0.010 in (0.25 mm) oversize | 3.3957- 3.3964 in of-round, rebore the cylinder to oversize.
(86.250 - 86.269 mm) Out of round: 0.0007 in (0.019 mm) max.
0.020 in (0.50mm} oversize [ 3.4005 - 3.4062 in % Notice
(86.500 - 86.519 mm) The size of the bore should be based on the size of

an oversize piston and be the same for alf
cylinders.
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Piston

Inspect the outer circumferences of all pistons for
seizure or scoring. Replace if necessary.

Measure the outer diameter of each piston at a
right angie (90°) to the piston pin, 0.709 in (18 mm)
below the oil ring land lower edge.

1.

2.

K5850B181

Size

Bore

Standard

3.3836 - 3.3844 in
{86,944 - 86.964 mm)

0.010 in (0.25 mm) oversize

3.3935 - 3.3942 in
(86.194 - 86.214mm)

0.020 in (0.50 mm) oversize

3.4033 - 3.4041 in
(86.444 - B6.464 mm)

K59508183

Check the piston-to-cylinder bore clearance.
Clearance: 0.0019 - 0.0024 in {0.049 - 0.062 mm)
Maximum: 0.0059 in (0.15 mm)

If the clearance exceeds the maximum, replace the
piston or rebore the cylinders to fit oversize pistons.

% Notice
If the pistons are replaced, the piston rings must

also be replaced.

O

————

_"| [**— Clearance

K59508184

Piston and Piston Ring

1.

Measure the piston ring to ring land clearance
around the entire circumference using a new piston
ring.

Clearance (top and second):
0.001 - 0.003 in (0.03 - 0.07 mm)

Maximum: 0.006 in {0.15 mm)

2.

K59S0B185

If the clearance exceeds the maximum, replace the
piston.

Inspect the piston rings for damage, abnormal
wear, or breakage. Replace if necessary.

insert the piston ring into the cylinder by hand and
push it to the bottom of the ring travel in using the
piston.
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- X
H H
: —i-y g
Piston Ring bt
Py v
K59508186 T KS9S0B188

3. Measure the piston pin diameter at points A, B, C

5. Measure each piston ring end gap with a feeler and D, in both the X and Y directions.
gauge. Replace if necessary. Diameter:
End gap: 0.8656 - 0.8661 in (21.987 - 21.993 mm)

Top: 0.006 - 0.012 in (0.15 - 0.30 mm)
Second: 0.008 - 0.014 in (0.20 - 0.35 mm)
Oil rail: 0.008 - 0.028 in (0.20 - 0.70 mm)
Maximum: 0.039 in (1.0 mm }

4

P
i

™ C

D

K5950B189
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4. Measure the piston pin-to-piston clearance by
subtracting the piston pin outside diameter from the

Q—’/ piston pin hole diameter.
f K5350B187

Clearance:
0.0002 - 0.0004 in (0.005 - 0.011 mm)

5. If the clearance exceeds the specification, replace
the piston and/or piston pin.

Piston and Piston Pin Connecting Rod

1. Measure the piston pin hole diameter in X and Y

directions at four points. 1. N_leasure the connecting rod bushing inner
diameter.
Diameter: Diameter:
0.8657 - 0.8661 in (21.988 - 21,998 mm) 0.8663 - 0.8667 in (22.003 - 22.014 mm)
2. It diameter exceeds specification, replace the

piston 2. Subtract the piston pin diameter from the bushing
) diameter to obtain the clearance measurement. If
not within specifications, replace the bushing.

Clearance:
0.004 0.00011 in (0.010 - 0.027 mm)
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K59S0B190
3. Check each connecting rod for bending or twisting.
Repair or replace as necessary.

Bend: 0.0029 in (0.075 mm) per 1.97 in
(50 mm)

Twist: 0.0070 in {0.180 mm) per 1.97 in
{50 mm)

Crankshaft

1. Check the journals and pins for damage, scoring,
or ¢il hole clogging.

2. Set the crankshaft on V-blocks.
3. Check the crankshaft runout at the center joumal.
Runout: 0.0012 in (0.03 mm) max.

K59S0B192

4. If crankshaft runout exceeds the maximum
tolerance, replace the crankshaft.

Crankshaft Journals

1. Measure each journal diameter in X and Y
directions at two points.

Main Journals:

Diameter: 2.3597 - 2.3604 in (59.937 -
59.955 mm)

Out-of-round: 0.0002 in (0.005 mm) max.

Crankpin Journals:

Diameter: 2.0055 - 2.0061 in {50.940 -
50.955 mm)

Out-of-round: 0.0002 in (0.005 mm) max.

2. If the diameter is less than the minimum, grind the
journals to match undersize bearings.

Undersize bearing: 0.010 in (0.25 mm)
0.020 in (0.50 mm)
0.030 in (0.75 mmy)

Yl

—

Main journal Diameter Undersize

Bearing Size Journal Diameter
. No. 2.3501 - 2.3508 in
0.010in | 1245 (59.693-59.711 mm)
{0.25 mm) -
3 (59.687 - 59.705 mm)
. No. 2.3403 - 2.3410 in
0.020in | 1245 (59.443 - 59.461 mm)
{0.50 mm) -
Undersize No. 2.3400 - 2.3407 in
3 {59.437- 59.455 mm)
) No. 2.3304-2.3311 in
0030in | 1245 (59.193-59.211 mm)
(0.75 mm)

Undersize | Mo 2.3302 - 2.3309 in
3 (59.187 - 59.205 mm)

Main Journals

K59508194
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Crankpin Journal Diameter Undersize

Bearing Size Journal Diameter
0.010in (0.25 mm) 1.9957- 1.9963 in
Undersize (50.690 50.705 mm)
0.020 in (0.50 mm) 1.9858- 1.9864 in
Undersize (50.440 - 50.455 mm)
0.030 in (0.75 mm) 1.9760 - 1.9766 in
Undersize (50.190 - 50.205 mm)

%k Notice

Do not grind the rolled fillet area.

Timing Belt

Rolled : 1. Replace the timing belt if there is any oil or grease

Fillet o on it.

2. Check the timing belt for damage, wear, peeling,
cracks, or hardening. Replace if necessary.

g Damage
m(? Wear
ss0B Peeling p'I[uﬂII
K& 195 '
2
Main Bearing and Connecting Rod ¢
Bearing
1. Check the main bearings and the connecting rod Crack
bearings for peeling, scoring, or other damage.
K59S0B198
\ % Notice
IR = Never forcefully twist, turn inside out, or bend the

timing belt,

\ * Be careful not to allow oil or grease on the belt.

<K

Piston Cooling Jets 1.0in. (25 mm)
1. Check that the oil passage is not clogged.
2. Check that the check ball is not stuck. KS3S0B19%
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Timing Belt Tensioner and Idler
Pulley

1. Check the timing belt tensioner and idler pulieys for
smooth rotation and abnormal noise. Replace if
necessary.

% Notice
Do not clean the tensioner puliey with cleaning
fluids. If necessary, use a soft rag to wipe it clean,
and avoid scratching it.

K585808200

Timing Belt Tensioner Spring

1. Check the free length of the tensioner spring.
Replace if necessary,

Free length: 2.189 in (55.6 mm) max.

K59508201

Timing Belt Pulley and Camshaft

Pulleys

1. Inspect the pulley teeth for wear, deformation, or
other damage. Repiace if necessary.

% Notice

Do not clean the pulffey with cleaning fiuids. If
necessary use a rag to wipe it clean,

K5950B202

Timing Belt Puliey

Timing Belt Cover (Lower And
Upper)

1. Inspect the timing belt covers for damage or
cracks. Replace if necessary.
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ASSEMBLY
. Clean all parts before reinstallation.

1
2. Apply new engine oil to alf sliding and rotating parts.
3. Tighten alt bolts and nuts to the specified torques.
4

- Replace plain bearings if they are peeling, bumed or otherwise damaged.

% Notice
Do not reuse gaskets or oil seals.

Cylinder Block

Main Bearings

@

\ 51 - 54 #-b
Pilot Bearing (69 ~ 73 Nem)

{MT)

61 -85 firlb
(82 — 88 Nem)

)
%Ciip

— Piston Rings

Piston

Piston Pin

Connecting Rod

Connecting Rod
Bearing

Connecting Rod
Cap

K5850B203
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Connecting Rod

1. Align the identification mark on the base of the
connecting rod and the F mark on the piston as
shown in the figure.

Connecting Rod F” Mark
& Cap Identification
Mark
K59508204

2. Apply a coat of engine oit to the circumference of
each piston pin and to the small end of each
connecting rod.

3. Set aclip into the clip groove in one side of the
piston.

K59508205

4. Insert the piston pin into the piston and connecting
rod from the opposite side of the piston as shown.

K5950B206
5. Tap the piston pin in until it touches the clip. Install
the other clip into the groove in the piston.
6. Check the oscillation torque of the connecting rod.

Piston Ring
1. Install the three-piece oil rings onto the pistons.
a. Apply engine oil to the oil ring spacer and rails.

b. Install the oii ring spacer so that the opening
faces upward.

c. Install the upper rait and lower rail.

%k Notice
*  The upper rail and lower rail are the same.
*  The raif can be installed with either face
upward.

K59508207

2. Check that both rails are expanded by the spacer
tangs as shown in the figure by checking that both
rails turn smoothly in both directions.




10-62 FE DOHC ENGINE

Spacer
Tang
Upper Rail
Qil Ring
Spacer Ends -)\ Lower
Rail
Piston

K59508208

3. Install the second ring to the piston first, then install
the top ring. Use a piston ring expander.
% Notice

The rings must be installed with the R marks facing
upward.

Top

Second

K59508209

4. Apply a liberal amount of clean engine oil to the
second and top piston rings.

5. Position the opening of each ring as shown in the
figure.

Qil Ring
Upper Rail
Top Ring
Oil Ring Piston
Spacer e Pin
Oil Ring Second
Lower Rail ing

K5850B216

Crankshaft

1. Before installing the crankshaft, inspect the main
bearing oil clearances as described.

Bearing

K59508211

Oil Clearance Inspection

a. Remove any foreign material and oil from the
journals and bearings.

b. Install the upper main bearings in the cylinder
block.

¢. Set the crankshaft into the cylinder block.

d. Paosition the Plastigage on top of the journals in -
the axial direction.

K89508212

e. Install the main bearing caps along with the
lower main bearings according to the cap
number and arrow mark.

f. Tighten the caps in two or three steps in the
order shown in the figure.
Tightening Torque:
61 - 65 Ib-ft (82 - 88 N.m)
¥ Notice

Do not rotate the crankshaft when measuring the
oil clearances.
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K59508213

g. Remove the main bearing caps, and measure
the Plastigage at each journal at the widest
point for the smallest clearance, and at the
narrowest point for the largest clearance.

% Notice
If the oil clearance exceeds specification, grind the
crankshaft and use undersize main bearings.

Qil Clearance:

No. 1, 2, 3, 4: 0.0010 - 0.0017 in (0.025 - 0.043
mm)

No. 3: 0.0012 - 0.0019 in {(0.031 - 0.049 mm)
Maximum: 0.0031 in (0.08 mm)

Ksas0B8214

2. Remove Plastigage from bearing and journal.

3. Apply a liberal amount of engine oil to the main
bearings and main journals.

4. Install the crankshaft and the main bearing caps
according to the cap number and the arrow mark
per step 1.e. and f. above.

Tightening Torque:
61 - 65 Ib-ft (B2 - 88 N-m)

K5950B215

5. Using a dial indicator check the crankshaft end

play.
End play: 0.0031 - 0.0071 in (0.08 - 0.18 mm)
Maximum: 0.012 in (0.30 mm)

K54508216

6. If the end play exceeds specification, grind the
crankshaft and use oversize thrust bearings.

Thrust Bearings

Undersize
0.010 in (0.25 mm)
0.020 in {0.50 mm)
0.030 in {0.75 mm)

% Notice
Wider thrust width is available only in undersize
center main bearings.
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Width

Ksas08217

Pilot Bearing (M/T Only)

1. Apply engine oil 1o the outer circumference of the
bearing.

2. Using the proper installer, press the bearing evenly
into the crankshaft.

K59508218

3. Lubricate the bearing with grease.

Piston And Connecting Rod
Assembly I

1. Apply a liberal amount of clean engine oil to the
cylinder walis, piston and rings.

2. Check the piston rings for the end gap alignment.

3. Insert each piston assembly into the cylinder block
with the F mark facing the front of the engine. Use
a piston ring compressor tool (commercialiy
available).

K5950821%

Connecting Rod and Cap

1. Check the connecting rod bearing clearances using
the same procedure as used for the main bearing
oil clearance. Refer to Oif Clearance Inspection,
page 10-62.

Connecting rod tightening torque:
51 - 54 Ib-ft (69 - 73 N-m)

Oil clearance:
0.009 - 0.0021 in (0.023 - 0.053 mm)

-
-

g// g =
>

~ )
_\\\

K59508220
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3 Notice

Align the alignment marks on the cap and on the
connecting rod when installing the connecting rod
cap.

Alignment Marks

Remove connecting rod cap and lower connecting
rod bearing.

If the oil clearance exceeds specification, grind the
crankshaft and use undersize connecting rod
bearings.

Remove Plastigage from bearing and joumnal.

Check the side clearance of each connecting rod
without the cap installed.

Side clearance:
0.004 - 0.0103 in {0.110 - 0.262 mm)

Maximum: 0.012 in (0.30 mm}

Notice
If the clearance exceeds the maximum, replace the
connecting rod.

K5950B143

6. Apply a liberal amount of engine oil to the crankpin
journal and connecting rod bearing.

K5950B223

7. Install the connecting rod cap with the alignment
marks aligned.

Tightening torque:
51 - 54 |b-ft (69 - 73 N-m)

10-65
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CYLINDER BLOCK TORQUE

Water Pump Assembly

Drive
Plate
Adapter

Drive
Plate

71°- 76 bt (96 — 103 Nem)

AT

Separator Plate

6-9 Ib-ft
(8 - 12 Nom)

(12 - 18 Nem)

&

Plate
14 - 22 Ib-ft
{19 — 30 Nem)
Oil Strainer
71 =76 Ib-ft
Clutch
B 12 Nem) (56 - 103NeM)  Gover (MT) ?

16-24 ib-ft
(22 - 32 Nem)

&_’f 5-9 Ib-t
(7 - 12 Nem)

MT K59508224

L T,
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Rear Cover
1. Apply engine oil to the rear cover, cil seal and oil
seal Hp.

2. Press the oil seal into the rear cover.

.....

|

—————
K5850B225

3. Install the rear cover and a new gasket.

Tightening torque:
69-104 Ib-in {8-12 N-m)

K5950B226

4. Cut away the portion of the gasket that projects out
frem the rear cover assembly toward the oil pan
side.

%k Notice
Do not scratch the rear cover assembly.

Separator Plate
1. Instalt the separator piate.

Tightening torque:
14 - 22 |b-ft (9 - 30 N-m)

Qil Pump

K5950B227

K59508228

1. Apply engine oil to a new oil pump, oil seal and the

oil purnp body.

2. Press the oil sea! into the oil pump body.

K5950B8229
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3. Apply engine oil to the cil seal lip.

4. Remove any dirt or other material from the contact
surfaces.

5. Place a new gasket on the oil pump.

Gasket

KS9S0B230

6. Install a new O-ring into the pump body.
7. Install the oil pump.

Tightening torque:
A: 14 - 19 |b-ft (19 - 25 N-m)
B: 27 - 38 |b-ft (37 - 52 N-m)

'S // < f

- .
B 4 / '\ /

t

B
> DK

L]

Sy

3

B

— e -
o T 4
K59508231

Piston Cooling Jets

1. Install the piston cooling jets as shown in the figure.

Tightening torque:
9-15 Ib-ft (12-18 N-m)

% Notice
The shapes of the No. 1, 3 cylinders piston cooling
jets and No. 2, 4 piston cooling jets are different,
and must be installed aligned properly (see
diagram).

/

t—-—fﬁé

&

Cylinder No. 2 and 4

©

Cylinder No. 1 and 3

K59508232

Stiffener

1.

2.

Remove any dirt or other material from the contact
surface.

Apply a continuous bead of silicon sealant
(LOCTITE ULTRA BLACK 598 or equivalent) to the
stiffener along the inside of the bolt holes, and
overlap the ends.

K59508233

Install the stiffener.
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Qil Strainer

1.

Install the oil strainer and a new gasket.

Tightening torque:
72-108 Ib-in {8 -1 2 Nem)

K5950B234

Oil Pan

1.

Apply a continuous bead of silicon seatant
(LOCTITE ULTRA BLACK 598 or equivalent) to the
stiffener along the inside of the bolt holes, and
overiap the ends.

Install the oil pan.

Tightening torque:
72-108 Ib-in (7-12 N-m)

K59S08235

Flywheel (M/T), Drive Plate (A/T)

1. Remove any old sealant from the bolts and bolt
holes. If old sealant can not be removed from the
bolt, replace it.

K59508236

2. Apply sealant to the bolt threads.
3. Install and tighten the flywheel as shown (M/T).

Tightening torque:
71 - 76 Ib-ft (96 - 103 N-m)

4. Install and tighten the drive plate adapter, drive

plate, and backing plate (A/T).

Tightening torque:
71 - 76 1b-ft (96 -103 N-m)

K59508237
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Clutch Disc and Clutch Cover (M/T) 2. Install the water pump with 2 new gasket.
1. Install the clutch disc and clutch cover as shown. Tightening torque:
Refer to Clutch, Section 40. 14 - 19 Ib-ft (19 - 25 N-m)}

Tightening torque:
16 - 24 1b-ft (22 - 32 N-m)

\4\_// KS950B240

K5950B238

Water Pump

1. Remove all dint, grease, and other material from the
water pump mounting surface.

K59508239
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CYLINDER HEAD ASSEMBLY

13-20 lb-ft
(18 - 26 Nem)

72 - 108 Ib-in
{8~ 12 Nem)

.

35 - 52 Ib-in
{4 — G Nem)

K5950840

1. Ignition Coils and High Tension 7. Hydrauiic Lash Adjuster 13. OQuter Valve Spring

Leads 8. Cylinder Head Bolt 14. Inner Vaive Spring
2. Cylinder Head Cover 9. Cylinder Head 15. Lower Spring Seat
3. Camshaft Position Sensor 10. Cylinder Head Gasket 16. Valve
4. Seal Piate 11. Valve Locks 17. Valve Stem Seal
5. Camshaft Caps 12. Upper Spring Seat 18. Valve Guide
6. Camshafts
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Valve Seal
1. Apply engine ail to the inside of the new valve seal.
2. lInstall the valve seal onto the valve guide.

K59508241

Valve and Valve Spring
1. Install the lower spring seat.
2. Install the valve.
3. Install the valve springs and the upper spring seat.
% Notice
Install the outer and inner valve spring with the
closer pitch coils toward the cylinder head.

Valve Spring

®

Cylinder Head Side

K59508242

4. Insert SST K95A-1000-E, into HLA bore.

% Notice
HLA protectors must be used to protect the HLA
bores from darnage.

T

PN
K95A-1000-E

5. Compress the valve spring as shown; then install
the valve locks.

K5550B243

6. Tap the end of the valve stem lightly two or three
times with a plastic hammer to confirm that the |
locks are all fully seated.

Hydraulic Lash Adjuster (HLA)

1. Apply engine oil to the sliding surface.

[ﬁéb];’,ﬂ W\

S, J

KS3S0B245

2. Instali the HLAs in the position from which they
were removed.

3. Check for free movement.
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Cylinder Head

1. Thoroughly remove all dirt, oil or other material
from the cylinder block surface.

K59508246

Place the new cylinder head gasket in position.
Install the cylinder head.
Apply engine oil to the boit threads and seat faces.

Tighten the cylinder head bolts in two or three
steps in the order shown in the figure.

Tightening torque:
1st step : 20 Ib-ft (27 N-m)
2nd step : 40 Ib-ft (54N-m)
Last step : 59 - 64 Ib-ft (80 - 86 N-m)

LA

K5950B247

Camshafts
1. Apply a liberal amount of engine oil to the journals.

2. Place the camshafts in position with the dowel pins
facing straight up.

Camshaft Oil Seals

1. Apply liberal amount of clean engine oil to the
camshaft oil seals and cylinder head.

2. Install the camshaft oil seals.
.

:?@”.’f":
OS5 (7
i

Camshaft Caps

1. Apply liberal amount of clean engine oil to the
camshaft lobes and journals.

2. Apply silicon seatant to the front camshaft caps and
camshaft position sensor mounting cap surfaces.
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3. Position the camshaft caps according to the cap
number and mark.

m‘ *’u) @lé

N =7 jT|1

K59S0B251
4. Install the camshaft caps. Tighten the bolts in two
or three steps in the order shown in the figure.
Tightening torque:
1st step : 6 - 7 1b-ft (8 - 9 Nom)
2nd step : 13 - 20 Ib-ft (18 - 26 N-m)

8 4 (1 5 P
=Hl s gD ,
3 (@] (@)

7 3 2 &) {10

O o |
18 14 1 15 19

O

y
17 13 (12 16) 20
Seal Plate

1. Install the seal plate.

Tightening torque:
72-108 Ib-in {8-12 N-m)

K5850B2531

Cylinder Head Cover

1. Apply silicon sealant to the shaded area shown in
the figure.

N~ : ~ o
S THIE
v ) 1. L r ‘\Ll Y \
#BLals] et o
T YT
- = » —— ‘

K59508254

2. Install the cylinder head cover.

Tightening torque:
35 - 52 Ib-in (4 - 6 N-m)

Camshaft Position Sensor

1. Remove all dirt, grease, and other material from
the camshaft position sensor housing surface.

2. Place a new O-ring in position.
% Notice
Do not reuse the original O-ring.

3. Install the camshaft position sensor housing.
4, Tighten camshaft position sensor mounting cap
bolts.
Tightening torque:
19 - 25 Ib-in (1.9 - 2.6 N-m)
= \
Camshatt V. \ \\—-") \
Position ' "‘/-—\
Senlslor l “ =) : _ A

KS950B255
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TIMING BELT TORQUE

Camshatt
Pulteys

35~ 48 bt

(47 - 65 Nem} @r

Upper Timing
Belt Cover

61 -87 Ibin
(7 — 10 Nem}

/
Thermostat
Assembly
27 - 38 bt
7 — 52 Nem
© ! Py~ ~ Lower Timing
5 - Belt Cover

{7 - 10 Nem)

\\\ \/ ’

{37 ~ 52 Nem)

Timing Beit Tensioner
Puliey and Spring

idier Pulley

Crankshaft
Puliey .
/ 116 - 123 Ib-ft
9-13 b-ft(12 {157 = 167 Nem)
- 17 Nem)
Timing Belt

Guide Plate
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Camshaft Pulleys

1. Install the camshaft pulleys on the camshafts with
the dowel pins fit into the hole at the | mark (intake
side) and E mark (exhaust side).

K5950B257
2. Tighten the camshaft pulley lock bolts.

Tightening torque:
35 - 48 Ib-ft (47 - 65 N-m)

—

K5850B258
3. Align the mating marks on the camshaft pulleys
with the alignment marks on the seal plate.
% Notice
* For intake side camshaft pufley, align | mark
» For exhaust side camshaft pulley, align E mark.

Pl -y,
Y

K5950B259

Timing Belt Pulley

1. Reverse the direction of the SST (ring gear brake).
2. Install the crankshaft woodruff key.

3. Install the timing belt pulley onto the crankshaft.

Tightening torque:
116 -123 Ib-ft (157 -167 N-m)

4. Release the ring gear brake.
5. Align the timing belt pulley and the pump body

alignment marks.
R

Mating Marks

1

KS950R260

Timing Belt Idler Pulley —
1. Install the timing beit idier pulley.
Tightening torque:
27 - 38 Ib-ft (37- 52 N-m)
Timing Belt Tensioner

1. Install the timing belt tensioner pulley and tensioner
spring.

2. Temporarily secure the tensioner pulley with the
spring fully extended.

Tensioner
Pulley

KE950B261
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Timing Belt

1. Install the timing belt so that there is no looseness
at the tension side and between the two camshaft
pulleys.

#. Caution
« If the timing belt is being reused, it must be
reinstalled to rotate in the original direction.

» Check that there is no oil, grease, or dirt on
the timing belt

Tension
Side

K59S0B8262

2. Loosen the tensioner lock boli.

3. Tum the crankshaft twice in the direction of
rotation.

4. Check that the mating marks are correctly aligned.
If not aligned, remove the timing belt, retract the
tensioner, and repeat the timing belt installation
procedure.

5. Turn the crankshaft to align the S mark of the
exhaust camshaft pulley with seal piate mating
mark.

K59508263

6. Tighten the timing belt tensioner lock bolt,

Tightening torque:
27 - 38 Ib-ft (37 - 52 N'm)

7. Check the timing belt deflection. If the deflection is
not correct, loosen the tensioner lock boit and
repeat steps 3-5 above. Replace the tensioner
spring if necessary.

Belt deflection:
0.30-0.33in (7.5-8.5mm)/ 22 Ib (98 N,
10 kg)

K5950B264

Timing Belt Guide Plate

1. Position the timing belt guide plate on the timing
belt pulley,

Timing Belt
Guide Plate
amll
-—
N
¢ g et
TlO)

K5950B265

Timing Belt Cover

1. Install the lower timing belt cover, upper timing belt
cover, and new gaskets.

Tightening torque:
72 - 84 Ib-in (7 -10 N-m)
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AUXILIARY PARTS TORQUE

47 — 66 |b-ft (64 — 89 Nem)

27 =38 Ib-ft
(37 — 52 Nem)

25 -36Ib-#
{34 — 49 Nem)

14 - 22 |b-ft (19 — 30 Nem)

27 - 46 Ib-ft
{37 — 63 Nem)

14 - 22 Ib-t (19 — 30 Nem)

22 _ 29 Ib-ft (29 — 39 Nem)

K5950B266

Qil Level Gauge
Themo-Modulated Fan Bracket
Exhaust Manifold Heat Shield
Exhaust Manifold .
Coolant Inlet Pipe and Bypass Pipe

IR S

cCemND

Engine Hanger

Generator

Generator Strap and Bracket
Intake Manifold Assembly
Intake Manifold Support Bracket

11. Qil Filter
12. Qil Cooler
13. Qil Pressure Switch
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Crankshaft Pulley
1. Install the crankshaft pulley.

Tightening torque
9-13 Ib-ft (12-17 Nem)

K59508267

Thermostat

1. Install the thermostat housing onto the cylinder
block.
Tightening torque:
27 - 38 1b-ft (37 - 52 Nem)

Themostat
Cover
H
s
Gasket 4
~ -
A ) ‘N
Jiggte Pin
Thermostat
K59S0B268

2. Install the thermostat into the thermostat housing
with jiggle pin facing forward.

3. Install a new gasket with the seal print side facing
the thermostat housing.

4, install the thermostat cover.

Tightening torque:
14 - 22 tb-ft (19 - 30 N-m)

Oil Pressure Switch
1. Install the oil pressure switch.

Tightening torque:
9-13 Ib-ft {12-18 N-m)

o e
f— :\\-\Q&\z/ 9 \

Oil Cooler

1. Install the oil cooler adapter.

Tightening torque :
Bolt and Nut: 70 - 95 Ib-in (7.8 - 10.8 N-m)

2. Install the oil cooler with a new O-ring.
Nut: 22 - 29 |b-ft (29 - 39 N-m)

o\ 2\ Nut
| f R -
j ?
e
rﬁ L..—-—— f-‘-:‘_ ;2‘_'
e Ay lt!_-‘
L @ A )
0 ,, 1 Oit Cooler
Adapter Boit
|’ and Nut

K59508270

Oil Filter

1. Apply a small amount of engine oil to the rubber
seal of the new filter.

2. Install the oil filter and tighten it by hand until the
rubber seal contacts the base,

3. Then tighten the filter 1 and 1/6 tum.
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112009

Intake Manifold Assembly

1. Place the new gasket in position.

2. Install the intake manifold assembly.
3. Tighten the nuts in two or three steps.

Tightening torque :
14 - 22 1b-ft (19 - 30 N-m)
o

2 ~

K59S0B271

Thermo-Modulated Fan Assembly

1. Install the thermo-modulated fan on the fan
bracket.
Tightening torque:
78-113 Ib-in (8.8-12.7 N-m)

Fan
Bracket

K59508272

Dynamic Chamber Support Brackets

1. Install the dynamic chamber support brackets at
the front and rear of the intake manifold.
Tightening torque:

14 -19 lb-ft (19 - 25 N+m)

BN7A10002

Spark Plugs
1. Check spark plugs for the proper gap.

Plug gap :
0.039 - 0.043 in (1.0 - 1.1 mm)

2. Apply anti-seize compound to the spark plug
threads. :

3. Install the spark plugs.

Tightening torque:
11 - 17 Ib-ft (15 - 23 N-m)

K59508274

Generator
1. Install the generator strap and bracket.
2. Install the lower bracket.

Tightening torque:
69 - 83 Ib-ft (93 -113 Nem)
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K59508275
3. Install the generator.
Tightening torque;
27 - 38 Ib-ft (37 - 52 N+m)
4. Install the generator drive belt, and adjust the beit
defiection. Refer to Charging System, section 32.

K5950B276

Engine Mount Bracket

1. Install the engine mount brackets to both sides of
the cylinder block.

Tightening torque:
27 - 38 Ib-ft (37 - 52 N-m})

K59508277

Coolant iniet Pipe and Bypass Pipe
1. Instali the coolant inlet pipe.

Tightening torque:
14 -19 Ib-ft (19 « 25 N-m)

2. Apply lubricant to the O-ring.
3. Install the coolant bypass pipe.

Tightening torque:
14 -19 [b-ft (19 - 26 N-m)

| &4 //

(
D &// K5950B278

Engine Hanger
1. Install the front and rear engine hangers.

Tightening torque:
14 - 22 Ib-#t (19 - 30 N-m)

K5¢50B279

Exhaust Manifold Assembly

1. Place the new gaskets in position with the ridge
facing the cylinder head.

2. Install the exhaust manifold assembly.
3. Tighten the nuts in two or three steps.

Tightening torque:
25 - 36 lb-ft (34 - 49 N-m)
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Exhaust
Manifold
Assembly

K59508280

Exhaust Manifold Heat Shield
1. Install the exhaust manifold heat shield.

Tightening torque:
14 - 22 ib-ft (19 - 30 N-m)

P/S OQil Pump Bracket

1. Install the power steering oil pump bracket with
three mounting bolts.

Tightening torque:
27 - 38 |b-ft (37 - 52 Nem)

P/S Qil Pump
Bracket

K5950B282

Engine Installation

1.

Slowly lower the engine into the vehicle, checking
for “hang-ups” as you go. Free any such “hang-
ups” prior to continuing. Lower the engine until the
Camshaft Position Sensor, Condenser, and Ignition
Coil connectors can be connected at the rear of the
engine.

Connect the Camshaft Position Sensor, Condenser,
and Coil connectors, and secure them in the clamp
at the rear of the engine cylinder head.

Connect engine to transmission.

Tightening torque:
Bolts (0.55 in., 14 mm): B0 Ib-ft (108 N.m)
Bolts {0.39 in., 10 mm): 28 Ib-ft (38 N-m)
Bolts (0.24 in., 6 mm): 5 Ib-ft (7 N-m)

Install the three right side mounting bolts and
tighten to specification. v
Tightening torque:

27 - 38 Ib-ft (37 - 52 N-m)
Install the three left side mounting bolts and tighten
1o specification.

Tightening torque:
27 - 38 |b-ft (37 - 52 N-m)

K5§S0B283

Disconnect the engine hoist from the engine.

Install the engine-to-body ground wire and the
bracket below it onto the intake manifold.

Intake Manifold

Engine—to—Body Ground Wire Mounting Bolts

K59S0B284
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8. Install the fuei line to the fuel pressure regulator and 13. install, but do not tighten, the power steering pump
the return line at the rear of the dynamic chamber. lock bolt (A) and mounting belt (B).

9. Install the brake booster vacuum hose to the
dynamic chamber.

Crankshatt
Pulley

Regulator

Purge Hose :
Purge K59508289
Solenoid

Valve

14, Install the power steering belt.

BNTA10002 15. Adjust the power steering belt, and tighten the
10. Install both heater hoses to the pipes. gonveéSteering pump lock boit (A) and mounting
11. Install the electrical connectors {two — one clip and oft (8). .
one bolted) to the generator, P/S Belt Deflection:

0.35-0.43 in (9 -11mm) at 22 Ib (38 N-m)
Tightening torque:

30 Ib-ft (42 N-m)
16. Set the fan pulley in place.
17. Temporarily set the generator belt in place on the
: generator, crankshaft and fan pulleys until the fan
' is installed. Refer to step 31 in this section.

18. Set the A/C belt in place.
19. Install the A/C tensioner bracket and fighten to

specification.
. Tightening torque:
intake Manifold
Ground Wire Mounting Bolts 18 Ib-ft (24 N-m)

20. Adjust the A/C belt tension, and tighten the A/C

ks9506286 tensioner pulley bolts.
12. Install the A/C compressor and secure with the four .
mounting bolts. Tighten to specification. NCOB ;ét -D: ngt:::czg .-11 mm) at 22 Ib {98 N-m)
Tightening torque: Tightening torque:
18 Ib-ft (24 Nm) g 24 'b_g (32‘1"_61)

AC
Compressor

Crankshatt

Idler Pulley

Pulley

K58508290

K5950B288
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21. Install the purge solenoid valve vacuum hose to the

intake manifold.

Fuet Pressure
Regulator

Dynamic Chamber
_Support Braket

Purge Hose

Purge
Salenoid
Valve

BN7A10002

22. install the charcoal canister by sliding it into the
clamp provided for it.

23. Install the three vacuum hoses to the top of the
charcoal canister.

BNTA10005

24. Install the radiator with the four radiator mounting
bolts.

Tightening torque:
72 Ib-in {8 N-m)

K59508292

25

26.
27.
28.

. Install the coolant overflow hose.

™~ Lowet Hose
D

Overflow =3
Hose

K5950B294

Install the lower radiator hose.
Secure the lower radiator hose clamps.

Install the automatic transmission cooler lines (A/T
only).

29. Install the thermo-modulated fan, and cooling fan

shroud at the same time.

30. Install all four thermo modulated fan nuts, then

tighten them.

Tightening torque:
27 Ib-ft (37 N-m)

31

. Adjust the tension on the generator belt, and
tighten the generator lock bolt.

Deflection:
0.27 - 0.35 in (7 - 9mm)) at 22 Ib (98 N-m)

Tightening torque:
A: 16 [b-ft (22 N-m)
B: 32 Ib-ft (45 N-m)
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Generator

Fan
Puliey

Crankshaft
Puiley

K59508297

32. Install the five cooling fan shroud bolts and tighten

33.
34.
35.
36.

37.

38.

39.

40.

41.

to specification.

Tightening torque:
6.2 Ib-ft (8 N-m)

ﬂAw

Shroud
1}

K5950B266

Install the upper radiator hose.
Secure the upper radiator hose clamps.
Install and tighten the radiator drain plug.

Install the air intake hose and air intake tube as an
assembly.

Install three bolts form the air intake tube to throttie
body.

Secure the air intake tube to the cylinder head
cover with two bolts and tighten to specification.

Tightening torgue:
3.2 - 4.6 Ib-ft (4.6 N-m)

Install the air hose to the mass air flow (MAF)
SEensor.

Secure the air hose forward clamp to the MAF
Sensor.

Connect the MAF sensor hamess connector.

Throttle Resonance
Position Chamber

Th i Accelerator
Sensor  Throttle Cable Ai¢ Intake

Brake Bracket Tube
Vacuum Hose

Air Intake
Hase

Bolts

Upper Hose
Radiator Hose Valve
Hose

Breather IAC

BNTA10001
42. Install the IAC air hose, the breather hose, and the
vacuum line to the air intake assembly.

43. Install the resonance chamber, and secure in place
with the mounting bolt.

44, Connect the accelerator cable.
45, Connect the A/T controi cable.

48. Install the two accelerator cable and air intake hose
mounting bolts to the cylinder head cover.

Tightening torque:
60 Ib-in (7 N-m)
47. Install the fresh air duct.

K5950B301

48. Secure the fresh air duct to the air intake housing.

49. Install the two fresh air duct mounting bolts to the
radiator.
Tightening torque:
84 Ib-in (10 N-m)
50. Raise and properly support the vehicle.

10-85
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51. Install the five lower exhaust flange lock nuts.

Tightening torque:
24 |b-ft (31 N-m)

52. Install the front exhaust bracket mounting bolt.

Tightening torque:
20 Ib-ft (27 N-m)

Exhaust Bracket

Bolt

Converter Inlet Pipe

53. install the two exhaust bracket-to-clutch
(M/T)/converter (A/T) housing mounting bolts and
the bracket.

Tightening torque:
31 Ib-ft (42 N-m)

54. Instali the starter and mounting bolts.

Tightening torque:
32 Ib-ft (45 N-m)

55. Install electrical connectors, if removed.

56. Install the intake manifold bracket and tighten the
three bolts to specification.

Tightening torque:
32 |b-ft (45 N-m)
57. Install the coclant lines to the oil cooler, and secure
the coolant line clamps.

58. Install the undercover (lower splash guard) with the
four undercover mounting bolts. Tighten to
specification.

Tightening torque:
74 Ib~-in (8 N-m)

59508306

£
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58. Instali the six drive plate-to-torque converter bolts
and tighten to specification. (A/T only)

Tightening torque:
20 Ib-ft (28 N-m)

Transmission

K59508127

60. Lower the vehicle,

61. Fill the radiator with the proper quantity and mixture
of coolant.

62. Install the radiator cap.

iat
Coolant Reservoir Radiator Cap

K5950B10

63. Install the hood with the four hood mounting bolts,
and tighten to specification.

Tightening torque:
17 Ib-ft (22.5 N-m)

Washer
Hose

K5850B307

64. Reconnect the windshield washer hose to the hood.
65. Reconnect the negative battery cable.

Negative Negative
Terminal Cable

y T =ilal ’
‘ 7
/ Positive o
Terminal s
722> < =
5% ¢ /]
s

/3 /s \ y

-

L2

KS9508308

66. Check, and fill as necessary, all fluid levels prior to
starting the engine or driving the vehicle,



10-88 FE DOHC ENGINE

SPECIFICATIONS

FASTENER TIGHTENING SPECIFICATIONS
Acceierator Cable Mounting Bolt | . ... ... 60 Ib-in (7 Nem)
A/C Bracket Bol . .. ... e 32 Ib-ft (45 Nem)
A/C Compressor Mounting Bolt . . . ... . 18 ib-ft (25 Nem)
A/C Tensioner Bracket Bolt, ... ... 18 Ib-ft (25 Nem)
A/C Idier Pulley Lock NUt 24 Ib-ft (32 Nem)
AirHose Mounting Bolt .. ... . . 60 Ib-in (7 Nern)
Air Intake Housing Bolt .. ....................... e 38-56 Ib-in (4-6 Nem)
BYPass Pipe Bolt, 18 Ib-ft (25 Nemn)
Camshaft Cap Bolt . . 16 Ib-ft (22 Nemn)
Camshaft Pulley Lock Bolt .. . ... . . . . 42 Ib-ft (56 Nemn)
Clutch (M/T)/Converter (A/T} Housing Boit

0 O INCh (14 MM 80 Ib-ft (108 Nem)

0.390NCh (10 MM L e 28 |b-ft (38 Nemn)

0,24 INCh (6 MM | 60:1b-in (7 Nern)
Connecting Rod NUL. L. L 50 Ib-ft {67 Nemn)
Cooling Fan Assembly Bolt. . ... ... .. ... .. 27 Ib-ft {37 Nem)
Cooling Fan NUt L 16 lo-ft (22 Nem)
Cooling Fan Shroud Bolt . .. . . 72 1b-in (8 Nern)
Crankshaft Damper Pulley Bolt .. . ... ... . . . 11 lb-ft (15 Nem)
Cylinder Head Bolt . ... . . ... . 62 Ib-ft (84 Nem)
Cylinder Head Cover Bolt . .. .. . . e e e e 60 Ib-in (7 Nem)
Dynamic Chamber BolU/NUL. . . . . 16 Ib-ft (22 Nem)
Dynamic Chamber Support Bracket Bolt . .. ... .. ... .. .. 18 Ib-ft (25 Nem)
Engine-to-Body Ground Wire Bolt ... ... ... .. ... ... ... . . 18 Ib-ft (25 Nemn)
Engine Bracket Bolt .. .. ... .. . 32 Ip-ft (45 Nem)
Engine Hanger Bolt | . .. ... .. 16 Ib-ft (22 Nem)
Engine Mount NUL. oL 28 |b-ft (38 Nem)
ENnging SUppOmt Bl . .. ... . 28 Ib-ft (38 Nem)
Exhaust Bracket Bolt .. ... ... 20 Ib-ft (27 Nem})
Exhaust Flange Lock NUt . 24 |b-ft (31 Nem})
Exhaust Manifold NUt, . 31 Ib-ft {42 Nem)
Exhaust Manifold Heat Shield Bolt ... ... .. .. ... . ... . 18 Ib-ft (25 Nem)
Exhaust Protector NUt . ... . 35 Ib-in (4 Nem}
Fresh Air DUCt BO . . 84 Ib-in (10 Nem)
Front Axle Housing Mounting Bolt . . .. .. .. ... ... . e 48 Ib-ft (65 Nem)
Generator Bracket Bolt ., ... . ... .. ... 32 Ib-ft (45 Nem)
Generator Mounting Bolt (BOtOmM) ... ... .. . e 32 Ib-ft (45 Nem)
Generator Mounting Bolt (Top) .. ... ... ... ... i 16 Ib-ft (22 Nem)
Generator Strap Bolt . ... 32 ib-ft (45 Nem)
Gusset Plate Bolt .. ... . . 32 Ib-ft (45 Nem)
tgnition Coil Mounting Bolt, . . . ... ... 18 Ib-ft (25 Nem)
tntake Manifold Bol/NUL. . 16 Ib-ft (22 Nem)
intake Manifold Support Bracket Bolt .. .. ... ... ... o 32 lb-ft (45 Nem)
Main Bearing Cap Bolt. ... .. .. 63 Ib-ft (85 Nem)
Oil Cooler Adapter Bolt .. .. .. 84 [b-in (10 Nem)
Ol Co0ler NUL . 26 |b-ft (34 Nem)
Oil Gauge Tube Bolt, . . ... .. .. e e 60 Ib-in (7 Nem)
Oil Pump Bolt

0. 32 iINCh (B MM ) L 16 Ib-ft (22 Nem)

0. 39INCh (10 MM ). 32 Ib-ft (45 Nemn)
Oil Strainer Mounting Bolt . . ... . . . . 84 |b-in (9 Nem)
Camshaft Position Sensor Bolt, .. . .. 84 Ip-in (10 Nem)
PIS Bracket BoR | . 32 Ib-ft (45 Nem)
PSS MoUNINgG BOl . . . e 30 Ib-ft (42 Nem)
PIS PUmp LoCK Bt 30 Ib-ft (42 Nemn)
Radiator Mounting Bolt . .. .. . . 72 |b-in (8 Nem)

Rear Cover Bol, .. . . 84 Ib-in (10 Nemn)
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Separator Plate Bolt . . . ... ... . 18 Ib-ft (25 Nem)
Stiffener Plate Mounting Bolt . ... . .. ... .. e 84 |b-in (9 Nem)
OPANK PIUG ... o e 11-17 Ib-ft {15-23 Nem)
St Er BOI, .. e 34 Ib-ft (46 Nem)
Timing Belt Cover Bolt . .. ... . . s 84 Ib-in {10 Nem})
Timing Belt Pulley Lock Bolt . . ... ... .. . e e 120 Ib-ft (162 Nem)
Timing Belt Tensioner Lock BOlt, . . ... ... ... .. i e 33 Ib-ft (45 Nem)
Transmission Undercover Bolt . . ... .. .. . s 84 Ib-in (9 Nem)
Undercover Mounting Bolt, . .. ... .. ... ... i e 72 Ib-in (8 Nem)
Water Inlet Pipe Bol, . e 18 Ib-ft (25 Nem)
Waater PUMD Ot . .. . e 16 Ib-ft {22 Nem)
GENERAL SPECIFICATIONS
LN <= Gasoline, 4-cycle
COmMPresSION PrESSUI. | . . . . In-fline, 4-cylinder
Combustion Chamer |, Pent Roof
VaIVE Sy O e . DOHC, belt-driven
DHSPIaCEMENt L L . e e 122 cu inch (1998 cc)
Bore and StroKe . ... . 3.39 x 3.39 inch (86.0 x 86.0 mm)
COmMPrEsSION RatiO . . 9.2:1
Compression Pressure .. . ... . .. .. . . . . i 188 psi (13.2 kg/cm?2) (250 rpm)
Valve Timing
IN
L < I BTDC 10 degrees
IS L ABDC 55 degrees
EX
DN L e BBDC 55 degrees
08 ATDC 10 degrees
Valve Clearance
IN e e 0
X e 0
tdle Speed
1 17 S 800 + 50 rpm
LGN N T NG . L. e e e BTDC 4 + 6 degrees

FING Order 1-3-4-2






