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ENGINE MECHANICAL

REMOVAL & INSTALLATION

» See Figure 1

Inthe process of removing the engine, you will
come across a number of steps which call for the re-
moval of a separate component or system, such as
“disconnect the exhaust system” or “remove the radi-
ator.” In most instances, a detailed removal proce-
dure can be found elsewhere in this manual.

Itis virtually impossible to list each individual
wire and hose which must be disconnected, simply
because so many different model and engine combi-
nations have been manufactured. Careful observation
and common sense are the best possible approaches
to any repair procedure.

Removal and installation of the engine can be
macde easier if you follow these basic points:

* |f you have to drain any of the fluids, use a
suitable container.

o Always tag any wires or hoses and, if possible,
the components they came from before disconnect-
ing them.

" & Because there are So many bolts and fasteners
involved, store and label the retainers from compo-
nents separately in muffin pans, jars or coffee cans.
This will prevent confusion during installation.

* After unbolting the transmission or transaxle,
always make sure it is properly supported.

 [fitis necessary to disconnect the air condi-
tioning system, have this service performed by a
qualified technician using a recovery/recycling sta-
tion. If the system does not have to be disconnected,
unbolt the compressor and set it aside.

* When unbolting the engine mounts, always
make sure the engine is properly supported. When
removing the engine, make sure that any lifting de-
vices are properly attached to the engine. It is recom-
mended that if your engine is supplied with lifting
hooks, your lifting apparatus be attached to them.

 Lift the engine from its compartment slowly,
checking that no hoses, wires or other component:
are still connected. ‘

® After the engine is clear of the compartment,
place it on an engine stand or workbench.

o After the engine has been removed, you can
perform a partial or full teardown of the engine using
the procedures outlined in this manual.

1. Relieve fuel system pressure.

Observe all applicable safety precautions
when working around fuel. Whenever servic-
ing the fuel system, always work in a well
ventilated area. Do not allow fuel spray or
vapors to come in contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage; also, always properly seal fuel con-
tainers to avoid the possibility of fire or ex-
plosion.

2. Disconnect the negative battery cable.
3. Remove the engine undercover if equipped.

4. Matchmark the hood and hinges and remove
the hood assembly.

5. Remove the air cleaner assembly and all ad-
joining air intake duct work.

6. Drain the engine coolant, remove the radiator
hoses, and remove the radiator assembly, coolant
reservoir, and intercooler, as equipped.

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

7. Remove the transaxle and transfer case as
equipped.
8. Tag and detach the foliowing electrical con-
nections:
o Accelerator cable
Heater hoses
Brake booster vacuum hose
Vacuum hoses
Fuel lines
Engine ground cables
Any applicable sensors
® Coolant temperature and oif pressure send-
ing units
® Exhaust Gas Recirculation (EGR) tempera-
fure sensor
o Connection for the idle speed control mo-
tor
e Fuel injectors
® Power transistor .
e Ignition coil and any applicable distributor
connections
* The connections for the alternator
® Power steering pressure switch
® A/C compressor
o Refrigerant temperature switch
o Condenser
9. Remove the air conditioner drive belt and the
air conditioning compressor. Leave the hoses at-
tached. Do not discharge the system. Place the com-
pressor aside and secure it using a suitable device.
10. Remove the power steering pump and place
the pump aside and secure it using a suitable device.
11. Remove the exhaust manifold-to-exhaust
pipe nuts. Discard the gasket.
12. Install the engine hoist equipment and make
certain the attaching points on the engine are secure.
13. Raise the hoist enough to support the engine.
14. Remove the front and rear engine roll stop-
pers.
15. Remove the left engine mount and support
bracket.

e WARNING ©

Double check that all cables, hoses, harness
connectors, etc., are disconnected from the
engine.

16. Slowly lift the engine and remove it from the
vehicle.
To install:
17. Install the engine and secure all control
brackets and mounts.
18. Install the transaxle, and transfer case if
equipped.
19. The balance of the installation is the reverse
of removal with the addition of the following notes:
a. Use new clamps or O-rings to connect the
high pressure fuel fine and the fuel return line.
b. Use new gaskets to connect the exhaust
system to the engine.
c. Fill the engine with the proper amount of
engine oil and coolant.
d. Start the engine, allow it to reach normal
operating temperature.
e. Check for leaks.
f. Check the ignition timing and adjust if nec-
essary.
g. Road test the vehicle and check all fluid
levels and functions for proper operation.

Engine side Body
side

/

7
Engine  Engine
mount mount
bracket  bracket stopper

7923PG06
Fig. 1 Alignment of the engine mount stop-
per bracket—Diamante shown

Rocker Arm (Valve) Cover ... .

REMOVAL & INSTALLATION

Except 3.0L (SOHC and DOHC) and 3.5L
Engines

» See Figures 2 thru 11

1. Disconnect the negative battery cable.

2. It necessary, remove the air intake hose.

3. I necessary, remove the throttle cable from
the cable routing clips.

P
Fig. 2 If necessary, remove the throttle ca-
ble from the cable routing clips
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031551
Fig. 3 Remove the breather hose from the
valve cover

W@IsAE
Fig. 4 Remove the PCV valve and hose from
the valve cover

i ]
Fig. 5 Twist each spark plug wire to remove
it from the spark plug . . .

Bn’
Fig. 6. . . then position the wires out of the
way

315512
Fig. 7 The upper timing cover is retained by
three bolts. Unfasten the bolts . . .

TIPS
Fig. 8. . . then carefully remove the cover
from the engine

15313
Fig. 9 Remove the valve cover retaining
boits . . .

A3153p63

Fig. 10 . . . then lift the valve cover off of
the cylinder head :

3153

Fig. 11 Remove the valve cover gasket,
tharoughly clean the valve cover and cylin-
der head, and replace the gasket

4. It equipped, remove the breather hose from
the valve cover.
5. Remove the crankcase ventilation tube from
the valve cover.
6. On the 1.6L and 2.0L (DOHC) engines, re-
move the ignition wire cover,
7. Label and remove the ignition wires and sep-
arators,
8. Remove the upper timing belt cover.
9. Remove the valve cover retaining boits, start-
ing from the outside and working in.
10. Remove the valve cover and gasket from the
cylinder head.
To install:
11. Clean the valve cover gasket sealing surfaces,
12. Install new valve cover gaskets and if
equipped, O-rings onto the valve covers.

13. Placs the valve cover into position and begin-
ning in the center of the valve cover and working out-
ward, tighten the retaining bolts as follows:

* 1.5 engine: 12-18 inch Ibs. (1-2 Nm)
* 16L, 1.8, 2.0L DOHC, and 2.4L engines:

2436 inch Ibs. (2-3 Nm)

® 2.0L SOHC engine: 48-60 inch lbs. (4-5

Nm)

14. Install the crankcase ventilation tube.

15. Install the ignition wire separators and the ig-
nition wires.

16. Onthe 1.6L and 2.0L (DOHC) engines, install
the ignition wire cover.

17. Install the air infake hose.

18, Connect the negative battery cable.

19. Run the engine and check for leaks and
proper operation.

3.0L and 3.5L Engines
# See Figure 12

1. Disconnect the negative battery cable.

2. Remove the upper intake manifold as de-
scribed in this section,

3. On the 3.0L DOHC engine, remove the igni-
lion wire cover,

4. Remove the ignition wires and spark plugs.

5. Remove the crankcase ventilation fubes from
both valve covers.

6. Remove the refaining nuts and engine wiring
from both valve covers and move aside.

7. Remove the valve cover retaining bolts and
studs.

8. Remove both valve covers from the engine.
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Rear bank
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Fig. 12 Rocker cover bolt torque se-

quence—3.0L DOHC engine

To install:
9. Clean the valve cover gasket sealing sur-
faces.
10. Install new valve cover gaskets onto the valve
Covers.
11. Place the valve covers into position.
12. Reinstall the valve cover retaining bolts and
studs and tighten in sequence to:
® 3.0L SOHC engine: 7 ft. Ibs. (9 Nm)
® 3.0L DOHC engine: 42-54 inch Ibs. (4-5
Nm)
o 351 engine: 30 inch Ibs. (3 Nm)
13. Install the engine wiring and tighten the re-
taining nuts.
14. Install the crankcase ventilation tubes into
both valve covers.
15. Instali the ignition wire separators, the igni-
tion wires, and the spark plugs.
16. On the 3.0L DOHC engine, install the ignition
wire cover.
17. Install the upper intake manifold as described
in this section.
18. Connect the negative battery cable.
19. Run the engine and check for leaks and
proper operation.

c
e (oxnavst sido

93153901
Fig. 13 Camshatt, rocker arm and shaft as-
semblies—1.5L engine

To install:
Rocker Arm/Shatts 7. Lubricate the rocker shaft with clean engine

oil and install the rockers and springs.

REMOVAL & INSTALLATION 8. Install the rocker arm and shaft assemblies.
Tighten the rocker arm shaft retainer bolts to 23 ft.
1.5L and 1.8L Engines Ibs. {32 Nm).

9. Check valve adjustment and install the valve

» See Figures 13 and 14 cover. Tighten the valve cover bolts to 16 inch Ibs.

. X . i i .(3.3
1. Disconnect the negative batte_ry cable. ﬂn?) rf\lomgr1t-fgi1er?;§2‘g|lne orto 29 inch Ibs.
2. For 1.8L engines, label and disconnect the 10. If detached, connect the spark plug cables.
spark p‘”fq cables. ble. breath 11. Connect the accelerator cable, breather hose
3. Disconnect the accelerator cable, breather and PCV hose.

hose and PCV hose connections. 12. Connect the negative battery cable.
4. Remove the rocker cover.

5. Loosen both rocker arm shaft assemblies 2.0L SOHC Engine
gradually and evenly and remove the rocket shafts .
from the vehicle. » See Figure 15

6. If disassembly is required, keep all parts in

the exact order of removal. On this engine, the hydraulic lifters are built into

the rocker arms. If lifter service is required, simply

9 Nm
7 ftibs.

1. Breather hose 10. Rocker arm A
2. P.C.V. hose 11. Rocker arm B
3. Rocker cover 12. Rocker arm shaft (Intake side}
4. Rocker cover gasket 13. Adjusting screw
Valve clearance pre-adjustment 14. Nut
5. Oil seal 15. Rocker arm C
6. Oil seal 16. Rocker arm shaft (Exhaust side)
7. Rocker arms and rocker arm shaft 17. Adjusting screw
8. Rocker arms and rocker arm shaft 18, Nut
9. Rocker shaft spring 19. Camshaft

7923°G27

Fig. 14 Camshaft, rocker arm and shaft assemblies—1.8L engine
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93153902
Fig. 15 Camshaft, rocker arm and shaft as-

semblies—2.0L SOHC engine

remove the lifter from the bore in the rocker arm. It is
recommended that all of the rocker arms and lash ad-
justers be replaced at the same time.

1. Disconnect the negative battery cable.

2. Remove the valve cover.

3. Matchmark the distributor to the cylinder
head and remove the distributor.

4. Remove camshatt timing belt.

5. Working in a crisscross pattern from the cen-
ter outward, loosen the camshaft bearing caps in
gradual steps.

6. Remove the rocker arms, shafts and bearing
aps as an assembly.

=t is essential that all parts be kept in the
same order and orientation for reinstallation.
Be sure to mark and separate parts, so parts
will not be mixed during reassembly.

7. Disassemble rocker shaft assembly. Starting
at rear bearing cap, slide each piece off shafts.

= Inspect the roller surfaces of the rockers.
Replace if there are any signs of damage or
if the roller does not turn smoothly. Check
the inside bore of the rockers and lifter for
wear.

To install: .

8. Apply a drop of sealant to the rear edges of
the end caps.

9. Install the assembly into the front bearing
cap, making sure the notches in the rocker shafts are
facing up. Insert the installation bolt, but do not
tighten at this point.

10. install the remaining cap bolts. Tighten all
bolts evenly and gradually to 15 ft. Ibs. (20 Nm). Re-
move the lash adjuster retainers.

11. Install the timing belt as required.

12. Align the matchmarks and install the distribu-
tor.

13. Remove the lash adjuster retaining tools.

14. Install the valve cover, with a new gasket and
semi-circular packing in place.

15. Connect the negative battery cable.

16. Run the engine and check ignition timing.

1.6L and 2.0L DOHC (Turbo and Non-turbo)
Engines

» See Figure 16

1. Disconnect the negative battery cable.

2. Remove the valve cover and discard the gas-
ket.

3. Install lash adjuster retainer tools MD998443
or equivalent, to the rocker arm.

4. Remove the rocker shaft hold-down bolts
gradually and evenly and remove the rocker shaft/arm
assemblies.

5. If disassembly is required, keep all parts in
the exact order of removal. Inspect the roller surfaces
of the rockers. Replace if there are any signs of dam-
age or if the roller does not turn smoothly. Check the
inside bore of the rockers and the adjuster tip for
wear.

To install:

6. Lubricate the rocker shaft with clean engine
oil and install the rockers and springs in their proper
places. .

7. Install the rocker shaft assemblies on the en-
gine. Tighten the bolts gradually and evenly to 21-25
ft. Ibs. (29-35 Nm).

=When installing the rocker arm shaft,
make certain the notch is properly located.

8. Remove the lash adjuster retaining tools.
9. Install the valve cover with a new gasket.
10. Connect the negative battery cable.

Removal steps

1. Boaring cap rear 7. Baaring cap No. 3

2. Bearing cap front 8, Camshaft

3. Camshatt oil seal 9. Rocker am

4. Bearing cap No. 10. Lash ajuster

5. Bearing cap No. 2 11. Oil delivery body
fing

93153903
Fig. 16 Camshaft, rocker arm and shaft as-
semblies—1.6L and 2.0L DOHC engines

2.4L Engine
» See Figures 17, 18, and 19

1. Disconnect the negative battery cable.

2. Remove the accelerator cable from the retain-
ing clamps and position the accelerator cable out of
the way.

3. Remove the air intake hose.

4. Disconnect the breather hose and the PCV
hose.

5. Disconnect the spark plug cables from the
spark plugs.

6. Remove the rocker cover and gasket.

7. Install lash adjuster retainer tools MD998443
or equivalent, to the rocker arm.

8. Remove the rocker shaft hold-down bolts
gradually and evenly and remove the rocker shaft/arm
assemblies.

9. Disassemble the rockers and the rocker shaft
springs from the rocker shafts. If they are to be
reused, note the location and positioning of all rocker
shaft components. It is recommended that all lash
adjusters and rockers be replaced as a complete set.

To install:

10. Immerse the lash adjusters in clean diese!
fuel, and using a small wire, move the plunger up
and down four or five times. while pushing down
lightly on the check ball in order to bleed the air from
the adjuster.

11. Install the lash adjusters to the rocker arms
and attach the special holding tool.

12. Lubricate the rocker shaft with clean engine
oil and instatl the rocker arms.

13. Temporarily tighten the rocker shaft assembly
with the mounting bolts so that all rocker arms on the
inlet valve side do not push on the valves. '

14. Fit the rocker shatt springs from above and
position them so that they are at right angles to the
plug side. Install the rocker springs before installing
the exhaust side rocker shaft and rocker arm assem-
bly.
15. Install the exhaust side rocker shaft assembly
in the engine. Tighten the rocker shaft mounting bolts
gradually and evenly to 23 ft. Ibs. (32 Nm).

16. Remove the lash adjuster retaining tools.

17. Install the rocker cover and tighten the
mounting bolts to 30 inch Ibs. (3 Nm).

18. Reinstall the spark plug wires to the spark
plugs.

19. Reconnect the PCV and breather hoses.

20. Install the air intake hose.

21. Reattach the accelerator cable brackets and
reconnect the accelerator cable.

22. Connect the negative battery cable.

3.0L SOHC Engine
» See Figures 20 and 21

On this engine, the hydraulic lash adjusters are
built into the rocker arms.

1. Disconnect the negative battery cable.

2. Remove the valve cover. Instalf lash adjuster
retainer tools MD998443 or equivalent, to prevent the
auto-lash adjuster from falling out of the rocker arm.

3. Loosen rocker arm and shaft assembly evenly
in several steps. Remove the rocker arm and shaft as-
sembly as a complete unit.

4. Remove the rear camshaft bearing cap and
slide the rocker arms, springs and washers from the
shatt. If they are to be reused, note the location and
positioning of all rocker shaft components. It is rec-
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7923PG32

7923PG33
Fig. 18 Installing the rocker shaft springs—
2.4L (4G64) engines '

7923PG28
Fig. 19 Install the auto lash adjuster holder
to prevent them from falling out—2.4L
(4G64) engines

Arrow mark (bearing cap)

Arrow mark
{cylinder head)
7923PG35

Fig. 21 When installing the rocker arm/shaft
assemblies, ensure that the arrow marks
point in the same direction as the arrow
stamped into the cylinder head—3.0L SOHC
engine

13. Bearing cap

14. Rocker arm

15. Spring

16. Rocker arm

17. Spring

18. Bearing cap no. 3
19. Rocker arm

20. Spring

21. Rocker arm

22. Spring .
23. Bearing cap no. 2
24. Rocker arm

25. Spring

26. Rocker arm

27. Spring

28. Rocker arm shaft

28. Rocker arm shaft

30. Bearing cap no. 1

Fig. 20 Rocker arm assembly—3.0L SOHC engine

7923PG34

ommended that all lash adjusters and rockers be re-
placed as a complete set.
To install:
5. Immerse the lash adjusters in clean diesel
fuel. Using a small wire, move the plunger of the lash
adjuster up and down 4 or 5 times while pushing

down lightly on the check ball in order to bleed out
the air. Install the lash adjusters in the rocker arms.

6. Using a light coat of engine oil, assemble the
rocker arms to the shaft. Install the rear camshaft
bearing cap.

7. Lubricate the camshait and rocker shaft with
clean engine oil and position on the cylinder head.

8. Apply a drop of sealant to the rear edges of
the end caps.

9. Install the assembly making sure the notches
in the rocker shafts are facing up.

10. Install the cap bolts and tighten evenly and
gradually to 14 ft. Ibs. (20 Nm). Remove the lash ad-
juster retainers

11. Install the valve cover.

12. Connect the negative battery cable.

3.0L DOHC Engine
» See Figure 22
1. Relieve the fue! system pressure.

sk CAUTION

Observe all applicable safety precautions
when working around fuel. Whenever servic-
ing the fuel system, always work in a well
ventilated area. Do not allow fuel spray or
vapors to come in contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage; also, always properly seal fuel con-
tainers to avoid the possibility of fire or ex-
plosion.

2. Disconnect battery negative cable.
3. Remove the timing belt cover and timing belt.
Reier to the timing belt procedure in this section.

7923PG36
Fig. 22 The rocker arms sit beneath the
camshaft and are supported on one end by
the valve stem and on the other end by the
hydrauvlic lash adjuster—Diamante with
3.0L DOHC engine
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4, Remove the center cover, breather and PCY
hoses, and spark plug cables.

5. Remove the rocker cover,

6. Remove the throttle body stay, both camshaft
sprockets, and oil seals.

7. Remove the Camshaft Position (CMP) sensor
and adapter from the rear of the camshaft.

8. Remove the intake and exhaust camshafts.

9. Remove rocker arms and lash adjusters from
the head, It is recommended that all lash adjusters
and rockers be replaced as a complete set.

To install:

10. Immerse the lash adjusters in clean diesel
fuel. Using a small wire, move the plunger of the lash
adjuster up and down four or five times while push-
ing down lightly on the check ball in order to bleed
out the air. Lubricate and install the lash adjusters in
the cylinder head.

11. Lubricate the camshafts with clean engine ol
and position the camshatts on the cylinder head.

12. Install the bearing caps. Tighten the caps in
sequence, in 2 or 3 steps. Caps 2, 3 and 4 have a
front mark. Install with the mark aligned with the front
mark an the cylinder head. Intake caps have |
stamped on the cap and exhaust caps have E. Also,
be sure the rocker arm is correctly mounted on the
lash adjuster and the valve stem end. Torque the front
and rear retaining cap bolts to 14 ft. Ibs. (20 Nmj and
tighten the center 3 retaining cap bolts to 8 &, 1bs.
(11 Nm),

13. Apply a coating of engine oil to the 0il seals
and install.

14. Install the timing belt, vaive cover and all re-
|ated parts, Refer fo the timing belt procedure in this
section.

15. Connect the negative battery cable and check
for leaks.

3.5L Engine
# See Figure 23

1. Disconnect the negative battery cable.
2. Remove the rocker arm cover.

e
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Fig. 23 Camshaft, rocker arm and shaft as-

semblies—3.5L engine

3. Install the lash adjuster clips on the rocker
arms, then loosen the bearing cap bolts. Do not re-
move the bolts from the bearing caps.

4, Remaove the rocker arms, shafts and bearing
caps as an assembly.

To install:

5. Install the bearing caps/rocker arm assem-
blies. Tighten the bolts to 23 ft. Ibs. (31 Nm).

6. Remove the lash adjuster clips.

7. Install the rocker arm cover using a new gas-
ket.

8. Connect the negative battery cable.

Thermostat

REMOVAL & INSTALLATION

¢ See Figures 24, 25, 26, and 27

1. Disconnect the negative battery cable.
2. Drain the cooling system.

e CAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused

unless it is contaminated or is several years
old.

3. Remove any necessary companents to access
the thermostat.

4, Remove the thermostat housing retaining
bolls.

5. Liftthe housing from the engine.

6. Remove the thermostat taking note of its
original position in the housing.

To install:

={n order fo prevent leakage, make sure
both mating surfaces are clean and free of
any old gasket material.

7. Install the thermastat so its flange seals
tightly in the machined groove in the intake manifold
or thermostat case. Refer to its location prior to re-
moval. Align the relief vaive with the alignment mark
on the thermostat housing.

8. Use a new gasket or O-ring and reinstall the
thermostat housing. Torque the housing mounting
bolts to the following specifications:

* 1.8L engine: 16 fi. Ibs. (22 Nm)

* 150, 1.6L, 2.0L DOHC, and 1990-92 2.0L
SOHC engines: 12—14 1. lbs. (17-20 Nm)

* 1993 2.0L SOHC engine: 7-10 f. Ibs.
(1015 Nm)

e 241 engine: 10 ft. lbs. (14 Nm)

» 30L and 3.5 engines: 12-14 ft. lbs.
(17-20 Nm)

9. Fill the system with coolant.

10. Install the removed air infake plumbing.

93153002
Fig. 24 Remove the thermostat housing re-
taining bolts

Lebeisg]
Fig. 25 Carefully lift the housing from the
engine

s
Fig. 26 Remove the thermostat from the
thermostat housing, noting the location of
the relief valve

L=t ]

Fig. 27 i reusing the thermostat, always re-
place the D-ring
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17 Nm &
12ftbs.

21 Nm
15 ftlbs.

1. Engine hanger

2. Intake manifold stay
3. Intake manifold

4. Intake manifold gasket

29 Nm
21 ft.bs.

5. Engine hanger

6. Exhaust manifold cover
7. Exhaust manifold

8. Exhaust manifold gasket

Fig. 28 Expladed view of the intake and exhaust manifold mounting—1.5L (4G15) engine

7923PG38

11. Connect the negative battery cable, run the
vehicle until the thermostat opens and fill the radiator
completely.

12. Once the vehicle has cooled, recheck the
coolant level.

Intake Manifold :

REMOVAL & INSTALLATION

1.5L Engine
» See Figure 28

1. Relieve the fuel system pressure.

sk CAUTION

Observe all applicable safety precautions
when working around fuel. Whenever servic-
ing the fuel system, always work in a well
ventilated area. Do not allow fuel spray or
vapors to come in contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage; also, always properly seal fuel con-
tainers to avoid the possibility of fire or ex-
plosion.

2. Disconnect battery negative cable and drain
the cooling system.

sk GAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,

when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Disconnect the upper radiator hose, heater
hose and water bypass hose.

4. Remove the thermostat housing from intake
manifold.

5. Disconnect the accelerator cable, breather
hose and air intake hose.

6. Remove all vacuum hoses and pipes as nec-
essary, including the brake booster vacuum line.

7. Remove the throttle body assembly.

8. Disconnect the high pressure fuel line and
the fuel return hose.

9. Tag and detach the electrical connectors from
the oxygen sensor, coolant temperature sensor, in-
take air temperature, idle speed control assembly,
EGR temperature sensor, spark plug wires and dis-
tributor.

10. Remove the fuel rail, fuel injectors, pressure
regulator and insulators.

11. Remove the EGR valve from the intake mani-
foid.

12. Remove the intake manifold support bracket
and remove the engine mount support bracket.

13. Remove the intake manifold mounting bolts
and remove the intake manifold assembly.

To install:

14. Clean all gasket material from the cylinder
head intake mounting surface and intake manifold as-
sembly. Check both surfaces for cracks or other dam-

age. Check the intake manifold water passages and
jet air passages for clogging. Clean if necessary.

15. Using a straight edge, measure the distortion
of the intake manifold-to-cylinder head. Total distor-
tion or warpage should be 0.006 inches (0.15mm or
less).

16. Install a new intake manifold gasket to the
head and install the manifold. Torque the manifold in
acrisscross pattern, starting from the inside and
working outwards to 13 ft. Ibs. (18 Nm).

17. Install the intake manifold support bracket
and torque the mounting bolts to 16 ft. Ibs. (22 Nm).

18. Install the engine mount support bracket and
torque the mounting bolts to 26 ft. Ibs. (36 Nm).

19. Using a new gasket, install the EGR valve and
torque the mounting bolts to 15 ft. tbs. (21 Nm).

20. Using new insulators and O-rings, install the
fuel delivery pipe, injectors and pressure regulator to
the engine. Torque the retaining bolts to 7-9 ft. Ibs.
(10~14 Nm).

21. Attach the electrical connectors to the oxygen
sensor, coolant temperature sensor, intake air tem-
perature, idle speed control assembly, EGR tempera-
ture sensor, spark plug wires and distributor.

22. Using a new O-ring for the feed pipe and a
new clamp for the return pipe, install the fuel hoses.

23. Install the throttle body assembly.

24. Install the vacuum hoses and pipes as neces-
sary, including the brake booster vacuum line.

25. Install and adjust the accelerator cable. Instal!
the breather and air intake hose.

26. Using a new gasket, install the thermostat
housing to the intake manifold and tighten the
mounting bolts to 13 ft. Ibs. (18 Nm).

27. Connect the upper radiator hose, heater hose
and water bypass hose. Be sure to use new hose
clamps.
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28. Fill the system with coolant,

29. Connect the negative battery cable, run the
vehicle until the thermostat opens, fill the radiator
completely.

30. Check and adjust the idle speed and ignition
Hmi n

1 Once the vehicle has cooled, recheck the
coolant level.

1.8L Engine
» See Figures 29 and 30

1. Relieve the fuel system pressure.

Observe all applicable safety precautions
when working around fuel. Whenever servic-
ing the fuel system, always work in a well
ventilated area. Do not allow fuel spray or
vapors to come in contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage; also, always properly seal fuel con-
tainers to avoid the possibility of fire or ex-
plosion.

2. Disconnect battery negative cable and drain
the cooling system.

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddies
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable containet. Coolant should be reused
unless it is contaminated or is several years
old.

3. Disconnect the accelerator cable and the air
intake hose.

4. Tag and detach the electrical connectors from
the oxygen sensor, coolant temperature sensor, idle

speed control assembly, EGR temperature sensor, oil

nrocaiira awitnh anarle nli irng and diatrih tar
Pressure switcn, spar plug WITES and Gisirioutor.

5. Disconnect the wiring from the throttle posi-
tion sensor, fuel injectors and disconnect the ground
cables.

6. Remove all vacuum hoses and pipes as nec-

hn hrolin hanotar and DOV unnie
NE Ofare DOOSIEN anG ruV vatuum

)
3
3
£
]
5

=4
5

7. Disconnect the upper radiator hose, heater
hose and water bypass hose.

8. Disconnect the high pressure fuel line and
the fuel return hose.

9. Remove the fuel rail, fuel injectors, pressure
regulator and insulators.

10. Remove the intake manifold support bracket.

1. Ifthe thermostat housing is preventing re-
moval of the intake manifold, remove it.

12. Remove the intake manifold mounting
bolts/nuts and remove the intake manifold assembly.

To install:

13. Clean all gasket material from the cylinder
head intake mounting surface and intake manifold as-
sembly. Check both surfaces for cracks or other dam-
age. Check the intake manifold water passages and
jet air passages for clogging. Clean if necessary.

14. Using a straight edge, measure the distortion

nf tha intake manifnld_tn_sulindor haad Tatal dictnr_
01 NS INakE ManiiGiG—0-CyinGel ncad. 10 GISoT

tion or warpage should be 0.006 inches (0.15mm or
less).

15. Install a new intake manifold gasket to the
head and install the manifold. Torque the manifold in
a crisscross pattern, starting from the inside and
working outwards to 14 ft. Ibs. (20 Nm).

16. If removed, install the thermostat housing.

17. Install the intake manifold brace bracket.

18. Install the fuel delivery pipe, injectors and
pressure regulator to the engine. Torque the retaining
bolts to 108 inch Ibs. (12 Nm).

19. Using a new O-ring for the feed pipe and a
new clamp for the return pipe, install the fuel hoses.

20. Connect the upper radiator hose, heater hose
and water bypass hoses.

21. Install the vacuum hoses and pipes as neces-

qany Ba e 0 aonnant tha hralin hanatar and DOV
3aiy. Be sure to connect the brake booster and PCV

vacuum lines.
22. Connect the wiring to the throttle position
sensor, fuel injectors and connect the ground cables.
23. Attach the electrical wiring to the oxygen sen-

anr poglant tomnarahira aonanr idla anand nontral
567, COGiant emperawiie Sensor, ing Speea Conudi

assembly, EGR temperature sensor, oil pressure
switch, spark plug wires and distributor.

24. Connect and adjust the accelerator cable and
install the air intake hose.

25, Fill the system with coolant.

26. Connect the negative battery cable, run the
vehicle until the thermostat opens, fill the radiator
completely.

27. Check and adjust the idle speed and ignition
timing.

28. Once the vehicle has cooled, recheck the
coolant level.

2.0L SOHG Engine
» See Figure 31

1. Religve the fuel system pressure.
CAUTION

Observe all applicable safety precautions
when working around fuel. Whenever servic-
ing the fuel system, always work in a well
ventilated area. Do not allow fuel spray or
vapors to come in contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage; also, always properly seal fuel con-
tainers to avoid the possibility of fire or ex-
plosion.

B
13

20t
oM 16

9315305
Fig. 29 Exploded view of the intake mani-
fold mounting—1993 1.8L engine

93153906

Fig. 30 Exploded view of the intake mani-
fold mounting—1994-00 1.8L engine

nifold plenum stay

1. Wt 8. (e
o hese S ke maniots b
1. Ik maris B gaser
1. niake ma
2 v anger
& ity ot 13, nteke

asiet

4. Engine coclant Jamperaine ouracr

14 Inlake mantoRd gesket

- 93153907
Fig. 31 Exploded view of the intake mani-

fold mounting—2.0L SOHC engine
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2. Disconnect the battery negative cable.
3. Drain the cooling system.

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coelant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into 2
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

4. Disconnect the accelerator cable and air in-
take hose.

5. Disconnect the upper radiator hose, heater
hose and water bypass hose.

6. Unplug the vacuum connection at the power
brake booster and the PCV valve it still connected.
Disconnect all remaining vacuum hoses and pipes as
necessary.

7. Disconnect the high pressure fue! line, fuel
return hose and remove throttle control cable brack-
efs.

8. Tag and detach the electrical connectors from
the oxygen sensor, coolant temperature sensor,
thermo switch, idle speed control assembly, EGR
temperature sensor, distributor, fuel injectors and
spark plug wires. Position the engine wiring harness
aside.

9. Matchmark the distributor housing to the in-
take manifold, and remove the distributor.

10. Remove the intake manifold bracket and the
engine hanger.

11. If the thermostat housing is preventing re-
moval of the intake manifold, remove it.

12. Remove the intake manifold mounting bolts
and remove the intake manifold assembly. Disassem-
ble manifold from the intake plenum on a work bench
as required.

To install:

13. Clean all gasket material from the cylinder
head intake mounting surface and intake manifold as-
sembly. Check both surfaces for cracks or other dam-
age. Check the intake manifold water passages and
jet air passages for clogging. Clean if necessary.

14, Assemble the intake manifold assembly using
all new gaskets. Torque air intake plenum bolts to
11-14 . Ibs. (15-19 Nm).

15. Install a new intake manifold gasket to the
head and install the manifold. Torque the manifold in
acrisscross pattern, starting from the inside and
working outwards to 11-14 . Ibs. (15-19 Nm).

16. Install the fuel delivery pipe, injectors and
pressure regulator to the engine. Torque the retaining
bolts to 4 ft. Ibs. (6 Nm).

17. Install the thermostat housing, intake mani-
fold brace bracket, and engine hanger bracket.

18. Connect o install all hoses, cables and elec-
trical connectors that were removed or disconnected
during the removal procedure.

19. Align the distributor matchmarks and install
the distributor.

20. Fill the system with coolant.

21. Connect the negative battery cable, run the
vehicle until the thermostat opens, fill the radiator
completely.

22. Adjust the accelerator cable. Gheck and ad-
just the idle speed and ignition timing.

23. Once the vehicle has cooled, recheck the
coolant level.

1.6L and 2.0L DOHC Engines
¥ See Figure 32

1. Relieve the fuel system pressure.

Observe all applicable safety precautions
when working around fuel. Whenever servic-
ing the fuel system, always work in a well
ventilated area. Do not allow fuel spray or
vapors to come in contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage; also, always properly seal fuel con-
tainers te avoid the possibility of fire or ex-
plosion.

2. Disconnect battery negative cable and drain
the cooling system.

e CAUTION -

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

19 Nm
12 ne.

‘088 <turbos Gasket
5. Engina_ coolant femperature- gauge 15 iake manifold siay
13 ntake maniokd gasket

6. Engine coolant temperanura sensor
7. Water outet fiting

93153908
Fig. 32 Exploded view of the intake mani-
fold and related components—1.6L and
2.0L DOHC engine

3. Disconnect the accelerator cable and air in-
take hose.

4. Disconnect the coolant hose from the throttle
housing.

5. Detach the vacuum connection at the power
brake booster and the PCV valve if still connected.
Disconnect all remaining vacuum hoses and pipes as
necessary.

6. Disconnect the high pressure fuel line, fuel
return hose and remove throttle control cable brack-
efs.

7. Tag and detach the electrical connectors from
the oxygen sensor, coolant temperature sensor,
thermo switch, throttle position sensor, idle speed
control assembly, EGR temperature sensor, distribu-
tor, fuel injectors and spark plug wires. Position the
engine wiring harness aside.

8. Remove the intake manifold bracket.

9. Remove the intake manifold mounting bolts
and remove the intake manifold assembly. Disassem-
ble manifold on a work bench as required.

Ta install:

10. Clean all gasket material from the cyfinder
head intake mounting surface and intake manifold as-
sembly. Check both surfaces for cracks or other dam-
age. Check the intake manifold water passages and
jet air passages for clogging. Clean if necessary.

11. Assemble the intake manifold assembly using
all new gaskets.

12. Install a new intake manifold gasket to the
head and install the manifold. Torque the manifold in
a crisscross pattern, starting from the inside and
working outwards to 11-14 ft. Ibs. (15-20 Nm).

13. Install the fuel delivery pipe, injectors and
pressure regulator to the engine. Torque the retaining
bolts to 4 f. bs. (6 Nm).

14. Install the intake manifold brace bracket and
tighten bolts to 13-18 ft. Ibs. (18-25 Nm).

15. Connect or install all hoses, cables and elec-
trical connectors that were removed or disconnected
during the removal procedure.

16. Fill the system with coolant.

17. Connect the negative battery cable, run the
vehicle until the thermostat opens, fill the radiator
completely.

18. "Adjust the accelerator cable.

19. Check and adjust the idle speed and ignition
timing.

20. Once the vehicle has cooled, recheck the
coolant level.

2.4L Engine
» See Figures 33 thru 51

Fig. 33 Detach the A/C temp electrical con-
nector




Fig. 34 Unplug the connector from the ‘fhrot-
tie Pasition (TP) sensor

15351
Fig. 37 Detach the Camshaft Position (CMP)
sensor connector

20153038
Fig. 40 Remove the engine harness retain-
ing bracket bolts, then move the hamess out
of the way

8315350
Fig. 43 . . . then position the accelerator
cable out of the way
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BIIE3E
Fig. 35 Detach the connectors from all of
the fuel injectors

83153052
Fig. 38 Unplug the connector from the Man-
ifold Absolute Pressure (MAP) sensor

3656
Fig. 41 Remove the accelerator cable end
from the throtile lever

E 3153008
Fig. 44 Disconnect the EGR hose and the
three vacuum hoses on the back of the in-
take manifold

Fig. 36 Unplug the main engine h!l;l
junction electrical connector

Fig. 39 Detach the connector for the Idle Air
Control (IAC) motor

5350
Fig. 42 Remove the accelerator cable
bracket retaining bolts . . .

WEIPSI
Fig. 45 Remove the hose shown here from
the throttle body




3-12 ENGINE AND ENGINE OVERHAUL

315354
Fig. 46 Remove the brake booster vacuum
hose from the back of the intake manifold

WSS
Fig. 47 Remove the fuel feed line-to-fuel
rail retaining fitting bolts . . .

15396
Fig. 48 . . . then remaove the fuel feed line
from the fuel injector rail

83153068
Fig. 49 From underneath the vehicle, re-
move the two intake manifold support
bracket bolts

3153008
Fig. 50 Remove the intake manifold retain-
ing bolts . . .

Wik
Fig. 51. .. then remove the manifold from

the cylinder head

1. Relieve the fuel system pressure.
i CAUTION

Dbserve all applicable safety precautions
when working around fuel. Whenever servic-
ing the fuel system, always work in a well
ventilated area. Do not allow fuel spray or
vapors to come In contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage; also, always properly seal fuel con-
fainers to avoid the possibility of fire or ex-
plosion.

2. Disconnect battery negative cable and drain
the cooling system.

Never open, service or drain the radiator or
‘cooling system when hot; serious burns can
- occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind

{that cats and dogs are atiracted to ethylene
glycol antifreeze and could drink any that is
- leftin an uncovered container or in puddies
- on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a

- sealable container. Coolant should be reused

! *‘ﬂu itis contaminated or is several years

.~ 3 Disconnect the accelerator cable, breather
~ hose and air intake hose.

4, Disconnect the coolant hose from the throttle
housing.

5. Detach the vacuum connection at the power
brake booster and the PCV valve if still connected.
Disconnect all remaining vacuum hoses and pipes as
necessary.

Fuel injection systems remain under pres-
sure after the engine has been turned OFF.
Properly relieve fuel pressure before discon-
necting any fuel lines. Failure to do so may
result in fire or personal injury.

6. Disconnect the high pressure fuel line, fuel
return hose and remove throttle control cable brack-
els.

7. Tag and unplug the electrical connectors
from the coolant temperature sensor, coolant temper-
ature gauge, IAC valve, ignition coil, EGR tempera-
ture sensor, knock sensor, oxygen sensor, throttle
position sensor, distributor, A/C temperature sensor,
fuel injectors and ignition power transistor. Position
the engine wiring harness aside.

8. Label and disconnect the spark plug wires
from the spark plugs.

9. Remove the intake manifold stay bracket

10. Remove the intake manifold mounting bolts
and remove the intake manifold assembly. Disassem-
bie manifold on a work bench as required.

To install:

11. Clean all gasket material from the cylinder
head intake mounting surface and intake manifold as-
sembly. Check both surfaces for cracks or other dam-
age. Check the intake manifold water passages and

jet air passages for clogging. Clean if necessary.

12. Assemble the intake manifold assembly using
all new gaskets,

13. Position a new intake manifold gasket on the
head, then install the manifold. Torgue the manifold
in a crisscross pattem, starting from the inside and
working outwards to 15 ft. Ibs. (20 Nm) for bolts, and
to 26 ft. Ibs. (35 Nm) for nuts on 1994 vehicles or 15
ft. Ibs. (20 Nm) for nuts on 1995-00 vehicles.

14. Install the fuel delivery pipe, injectors and
pressure regulator to the engine. Torque the retaining
bolts to 4 ft. bs. (6 Nm),

15. Install the intake manifold brace bracket and
tighten bolts ta 21 ft. Ibs. (28 Nm).

16. Connect or install all hoses, cables and elec-
trical connectors that were removed or disconnected
during the removal procedure.

17. Fill the system with coolant.

18, Connect the negative battery cable, run the
vehicle until the thermostat opens, fill the radiator
completely,

19, Adjust ihe accelerator cable. Check and ad-
just the idle speed and ignition timing.

20. Once the vehicle has cooled, recheck the
coolant level,

3.0L and 3.5L Engines
¢ See Figures 52 thru 57
1. Relieve the fuel sysiem pressure,

Observe all applicable safety precautions
when werking around fuel. Whenever servic-
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18Nm
13ft.lbs. 9

EGR valve
Throttle body

CORINDINH LN =

EGR valve gasket

3
% 18N
13h.llnbc
‘6 5

V-~ 180Nm
13 ft.Ibs.

EGR pipe — Up to 1993 <California> model
EGR pipe — From 1994 <California> model
Intake manifold plenum stay. rear

Intake manifold plenum stay, front

} <For Calitornia>
Throttle body gasket

Intake manifold plenum
intake manifold plenum gasket

7923PG42

Fig. 52 Exploded view of air intake plenum assembly—3.0L DOHC engine

ing the fuel system, always work in a well
ventilated area. Do not allow fuel spray or
vapors to come in contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage,; also, always properly seal fuel con-
tainers to avoid the possibility of fire or ex-
plosion.

2. Disconnect battery negative cable and drain
the cooling system.

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Remove the air intake hose(s).

4. Disconnect the accelerator control cables
from the throttle body.

5. Tag and disconnect the vacuum hoses in-
cluding the brake booster hose.

6. Tag and detach the wire harness connectors.

7. Disconnect the high pressure and return fuel
hoses.

8. Disconnect EGR pipe and remove the EGR
valve and EGR temperature sensor from the intake
plenum assembly.

9. If equipped, remove the manifold pressure
SENSOr.

10. Remove the plenum retaining bracket.

11. Remove the plenum retaining nuts and bolts
and remove the air intake plenum from the intake
manifold. Discard the gasket.

12. Remove the upper timing belt covers.

13. Remove the water pump stay bracket.

= |t is not necessary to remove the fuel in-

jectors from the intake unless the manifold .

assembly is being replaced.

14. Remove the fuel rail with the injectors at-
tached.

15. Disconnect the coolant hoses from the intake
manifold. Be sure to note the connections.

16. Remove the intake manifold mounting nuts
and remove the intake manifold.

17. Clean the gasket mounting surfaces.

To install:

18. Check all items for cracks, clogging and
warpage. Maximum warpage is 0.0059 inches
(0.15mm). Replace any questionable parts.

19. Thoroughly clean and dry the mating surfaces
of the heads, intake manifold and air intake plenum.

20. Install new intake manifold gaskets to the
cylinder heads with the adhesive side facing up.

21. Place the manifold on the cylinder heads.

22. Lubricate the studs lightly with oil and install
the nuts.

23. For vehicles produced up to and including
November of 1993, tighten the mounting nuts as fol-
lows:

a. Front bank nuts: 27-43 inch Ibs. (3-5 Nm)
b. Rear bank nuts: 9-11 ft. Ibs. (12-15 Nm)
c. Front bank nuts: 9-11 ft. Ibs. (12-15 Nm)

24. For vehicles produced after November of
1993, tighten the mounting nuts as follows:

a. Front bank nuts: 48-72 inch Ibs. (5-8 Nm)
b. Rear bank nuts to: 14-17 ft. Ibs. (20-23

Nm)

c. Front bank nuts to: 14-17 ft. Ibs. (20-23

Nm)

25. Using new clamps, connect the coolant hoses
to the intake manifold.

26. Using new O-rings, install the fuel rail as-
sembly, if removed. Tighten the mounting bolts to
7-91. Ibs. (10-13 Nm).

27. Install a new intake air plenum gasket and in-
stall the plenum. Tighten the retaining nuts and bolts
evenly and gradually to 13 ft. Ibs. (18 Nm).

28. Install the retaining bracket and tighten the
retaining bolts to 13 ft. Ibs. (18 Nm).

29. If removed, install the manifold pressure sen-
SO,

30. Using a new gasket, install the EGR valve and
tighten the bolts to 16 ft. Ibs. (22 Nm).

31. Install the EGR temperature sensor and
tighten the fitting to 7-9 ft. Ibs. (10-12 Nm).

32. Connect the EGR pipe and tighten the fittings
to 43 ft. Ibs. (60 Nm).

33. Replace the O-ring and connect the high
pressure fuel hose. Tighten the retaining bolts to 48
inch Ibs. (5 Nm).

34. Using a new hose clamp, connect the fuel re-
turn hose.

35. Install the water pump stay bracket.

36. Install the upper timing belt covers.

37. Connect the harness connector and vacuum
hoses.

38. Connect and adjust the accelerator cables.

39. Install the air intake hose(s).

40. Fill the system with coolant.

41. Connect the negative battery cable, run the
vehicle until the thermostat opens, fill the radiator
completely.

42. Check and adjust the idle speed and ignition
timing.

43. Once the vehicle has cooled, recheck the
coolant level.
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Connection for high-pressure fuel hose
O-ring

Connection for fuel return hose
Connection for vacuum hoses

Wiring harness connector

Oxygen sensor < For California from
1994 models>

Fuel rail (with injectors)
insulators

Timing belt upper cover

Water pump stay mounting bolt
Intake manifold mounting nut
Intake manifold mounting nut
Cone disc spring

Intake manifold

Intake manifold gasket
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Fig. 54 Exploded view of air intake plenum
assembly—3.0L SOHC engine
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Fig. 55 Exploded view of the intake mani-

fold mounting—3.0L SOHC engine
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Fig. 56 Exploded view of air intake plenum
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Fig. 57 Exploded view of the intake mani-

assembly—3.5L engine

fold mounting—3.5L engine

Exhaust Manifold

REMOVAL & INSTALLATION

1.5L and 1.8L Engine
¥ See Figures 58 and 59

1. Disconnect battery negative cable.

2. Raise the vehicle and support safely.

3. Remove the exhaust pipe to exhaust manifold
nuts and separate exhaust pipe. Discard gasket.

4. Lower vehicle.

5. Remove electric cooling fan assembly, if nec-
essary.

6. If the oxygen sensor is located in the mani-
fold, remove the sensor.

7. Disconnect necessary EGR components.

8. Remove outer exhaust manifold heat shield
and engine hanger. Detach the electrical connector
and remove the oxygen sensor.

9. Remove the exhaust manifold mounting
bolts, the inner heat shield and the exhaust manifold.

To install:

10. Clean all gasket material from the mating sur-
faces and check the manifold for damage.

11. Using a new gasket, install the manifold. For
1.5L engines, tighten the nuts in a crisscross pattern
to 13 . Ibs. (18 Nm). For 1.8L engines, tighten the
inner nuts in a crisscross pattern to 13 . Ibs. (18
Nm} and tighten the two outer (larger) nuts to 22 ft.
Ibs. (30 Nm).

12. Install the heat shields.

13. Connect EGR components.

14. If removed, install the oxygen sensor.
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9315313
Fig. 58 Exploded view of the exhaust man-
ifold —1.5L engine
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Fig. 59 Exhaust manifold exploded view—
1.8L engine

15. Install the electric cooling fan assembly as re-
Quired. ’

16. Install a new flange gasket and connect the
exhaust pipe.

17. Connect the negative battery cable and check
for exhaust leaks.

1.6L and 2.0L Engines
» See Figures 60, 61, and 62

1. Disconnect the negative battery cable.

2. Raise the vehicle and support safely.

3. Remove the front exhaust pipe to exhaust
manifold nuts and separate exhaust pipe. Discard the
gasket.

4. Lower the vehicle.

5. If equipped with air conditioning, remove
condenser cooling fan assembly.

6. Using special toot MD998703 or equivalent,
disconnect and remove the oxygen sensor.

7. Remove outer exhaust manifold heat shield
and the engine hanger.

8. Remove the exhaust manifold mounting nuts,
the inner heat shield and the exhaust manifold from
the engine.

To install:

9. Clean all gasket material from the mating
surfaces and check the manifold for damage or crack-
ing.

10. Using a new gasket, install the exhaust mani-
fold, to the engine. Tighten the nuts to in a crisscross
pattern to 11-14 ft. Ibs. (15-20 Nm) for 2.0L SOHC
engine or fo 18-22 ft. Ibs. (25-30 Nm) for 1.6L and
2.0L DOHC engine.

11. Install the outer heat shield and tighten the
mounting bolts to 10 ft. Ibs. (14 Nm).

12. Install the electric cooling fan assembly, if re-
moved.

13. Using a new flange gasket, connect the ex-
haust pipe and tighten the mounting nuts to 29-36 ft.
Ibs. (40-50 Nm).

14. Connect the negative battery cable and check
for exhaust leaks.

2.4L Engine
» See Figures 63 thru 71

1. Disconnect battery negative cable.

2. Raise the vehicle and support safely.

3. Remove the exhaust pipe-to-exhaust mani-
fold nuts, the hanger retaining bolt, then separate the
exhaust pipe. Discard the gasket.

4, Remove the outer exhaust manifold heat
shield and engine hanger.

5. Remove the exhaust manifold mounting nuts
and the exhaust manifold from the engine.

To instali:

6. Clean all gasket material from the mating
surfaces and check the manifold for damage or crack-
ing.

7. Install a new gasket and install the manifold.
Tighten the nuts to in a crisscross pattern to 18-21
ft. Ibs. (25-29 Nm).

8. Install the heat shields and tighten the
mounting bolts 10 ft. Ibs. (14 Nm).

9. Install a new flange gasket and connect the
exhaust pipe. Tighten the mounting nuts to 32 ft. bs.
(44 Nm).

10. Connect the negative battery cable and check
for exhaust leaks.

3.0L Engines
» See Figures 72 and 73

Do not attempt the work on the exhaust sys-
tem until it has completely cooled.

1. Disconnect battery negative cable.

2. Raise the vehicle and support safely.

3. Remove the exhaust pipe to exhaust manifold
nuts and remove the front exhaust pipe.

4. Lower the vehicle.

5. If removing the front manifold, remove con-
denser electric cooling fan assembly.

At

93153¢15

Fig. 60 Exhaust manifold exploded view—

2.0L SOHC engine

9315316

Fig. 61 Exhaust manifold exploded view—
1.6L and 2.0L (non-turbo) DOHC engine

9315317
Fig. 62 Exhaust manifold exploded view—
2.0L (turbo) DOHC engine
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53153060
Fig. 63 Remove the exhaust pipe-to-exhaust
manifold nuts

B3N53pET
Fig. 64 Remove the hanger retaining bolt

Hisiphs
Fig. 65 . . . then separate the pipe from the
manifold

filiah ]
Fig. 66 Remove the heal shield retaining
bolts . . .

1536
Fig. 67 . . . then remove the heat shield
from the exhaust manifold

5377
Fig. 68 Remove the exhaust manifold re-
taining nuts

3T

Fig. 69 Remove the engine lifting eye from
the manifold . . .

s
Fig. 70 . . . then remove the manifold from

the cylinder head

93538
Fig. 71 Remove the exhaust manifold gas-
ket, thoroughly clean the mounting sur-
faces, and replace the gasket

6. For the DOHC engine, if removing the front
manifold, remove the altemator and mounting bracket
from the vehicle.

7. For the DOHC engine, separate the A/C com-
pressor from the mounting bracket. Leaving the
hoses connected, position the compressor aside.

8. If removing the front manifold, remove the oil
dipstick and tube from the engine.

9. For the DOHC engine, if removing the front
manifold, remove the heat protector.

10. If removing the rear manifold, disconnect the
EGR tube.

11. For the SOHC engine, if removing the rear
manifold, remove the intake plenum stay and the roll
stopper bracket.

12. Unplug the electrical connector and remove
the oxygen sensor.

13. Remove the exhaust manifold mounting bolts
the manifold.

To install:

14. Clean all gasket material from the mating sur-
faces and check the manifold for damage.

15. Install a new gasket and install the manifold.
Tighten the nuts in a crisscross pattern to 21 ft Ibs.
(30 Nm} for the SOHC engine or to 14 ft. Ibs. (19
Nm) for the DOHC engine.

16. Install the heat shields

17. Connect the EGR tube and intake plenum stay
and roll stopper bracket, if removed.

18. Install the oxygen sensor.

19. Install the efectric cooling fan assembly, A/C
compressor, dipstick tube and alternator, as required.
20. Install 2 new flange gasket and connect the

exhaust pipe or converier assembly.

21. Install the drive belt(s) and adjust for proper
tension.

22. Connect the negative battery cable and check
for exhaust leaks.

3.5L Engine
# See Figure 74

CAUTION

Do not attempt the waork on the exhaust sys-
tem until it has completely cooled.

1. Disconnect battery negative cable.

2. Raise the vehicle and support safely.

3. Remove the exhaust pipe to exhaust manifold
nuts and remove the front exhaust pipe.
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9315318
Fig. 72 Exploded view of the exhaust man-
ifold and related components—3.0L SOHC
engine

93153919
Fig. 73 Exploded view of the exhaust man-
ifold —3.0L DOHC engine

) 93153020
Fig. 74 Exhaust manifold exploded view—

3.5L engine

4. Lower the vehicle.

5. If removing the front manifold, remove the ra-
diator and cooling fan assembly.

6. If removing the front manifold, remove the al-
ternator.

7. Remove the heat protector(s).

8. If removing the rear manifoid, disconnect the
EGR tube.

9. Remove the exhaust manifold mounting bolts
the manifold.

To install:

10. Ciean all gasket material from the mating sur-
faces and check the manifold for damage.

11, Install a new gasket and install the manifold.
Tighten the nuts in a crisscross pattern to 21 ft. Ibs.
(30 Nm).

12. instali the heat protector(s).

13. Ifinstalling the rear manifold, replace the
gasket and connect the EGR tube.

14. If installing the front manifold, install the ra-
diator and cooling fan assembly.

15. Ifinstalling the front manifold, install the al-
ternator.

16.
tension.

17. Raise and safely support the vehicle securely
on jackstands.

18. Install a new flange gasket and connect the
exhaust pipe or converter assembly.

19. Lower the vehicle.

20. Connect the negative battery cable and check
for exhaust leaks.

I the drive belt(s) and adjust for proper

Turbocharger

2.0L DOHC Engine (1990-93 Galant Only)
» See Figures 75 and 76

Many turbocharger failures are due to oil supply
problems. Heat soak after hot shutdown can cause
the engine oil in the turbocharger and oil lines to
“coke.” Often the oil feed lines will become partially
or completely blocked with hardened particles of car-
bon, blocking il flow. Check the oil feed pipe and oil
return line for clogging. Clean these tubes well. Ai-
ways use new gaskets above and below the oil feed
eyebolt fitting. Do not allow particles of dirt or old
gasket material to enter the oil passage hole and that
no portion of the new gasket blocks the passage.

1. Disconnect the negative battery cable.

2. Drain the engine oil, cooling system and re-
move the radiator. On vehicles equipped with A/C,
remove the condenser fan assembly with the radiator.

alsals

s

The EPA warns that prelonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as '
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

siok CAUTION < -

Never open, service or drain the radiator or
cooling system when hot; serious burns ¢an
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene

93153921
Fig. 75 Exploded view of the turbocharger
mounting (1 of 2)

!
i
i
|
i
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315322

Fig. 76 Exploded view of the turbocharger

mounting (2 of 2)

glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Detach the oxygen sensor connector and re-
move the sensor.

4. Remove the oil dipstick and tube.

5. Remove the air intake bellows hose, the
wastegate vacuum hose, the connections for the air
outlet hose, and the upper and lower heat shield.

6. Unbolt the power steering pump and bracket
assembly and leaving the hoses connected, wire it
aside.

7. Remove the self-locking exhaust manifold
nuts, the triangular engine hanger bracket, the eye-



3-18 ENGINE AND ENGINE OVERHAUL

bolt and gaskets that connect the oil feed line to the
turbo center section and the water cooling lines. The
water line under the turbo has a threaded connection,
8. Remove the exhaust pipe nuts and gasket and
lift off the exhaust manifold. Discard the gasket.
9. Remove the 2 through bolts and 2 nuts that
hold the exhaust manifold to the turbocharger.

10. Remove the 2 capscrews from the oil return
line (under the turbo). Discard the gasket. Separate
the turbo from the exhaust manifold. The 2 water
pipes and oil feed line can still be attached

11. Visually check the turbine wheg! (hot side)
and compressor wheel (cold side) for cracking or
other damage. Check whether the turbine wheel and
the compressor wheel can be easily lumed by hand,
Check for oil leakage. Check whether or not the
wastegate valve remains open. If any problem is
found, replace the part. Inspect oil passages for re-
striction or deposits and clean as required.

12. The wastegate can be checked with a pres-
sure tester. Apply appraximately 9 psi to the actuator
and make sure the rod moves, Do not apply more
than 10.3 psi or the diaphragm in the wastegate may
be damaged. Vacuum applied to the wastegate aclua-
tor should be maintained, replace if leaks vacuum.
Do not attempt to adjust the wastegate valve.

To install:

13. Prime the oil return ling with clean enging oil.
Replace all locking nuts. Before installing the
threadad connection for the water inlet pipe, apply
light oil to the inner surface of the pipe flange. As-
semble the turbocharger and exhaust manifold.

14. Install the exhaust manitold using a new gas-
ket.

15. Connect the water cooling lines, oil feed line
and engine hanger.

16. If remaoved, install the power steering pump
and bracket.

17. Install the heat shields, air outlet hose, waste-
gate hose and air intake bellows.

18. Install the oil dipstick tube and dipstick. In-
stall the oxygen sensor,

19. Install the radiator assembly.
.20, Fill the engine with oil, fill the cooling system
and reconnect the negative battery cable.

;i WARNING

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

REMOVAL & INSTALLATION

¥ See Figures 77 thru 91

1. Disconnect the negative battery cable,
2. Drain the cooling system when safe.

= CAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene

glycol antifreeze and could drink any that is
left in an uncovered container or in puddies
on the ground. This will prove fatal in suffi-

cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Disconnect the overfiow tube. Some vehicles
may also require removal of the overflow tank.

4. Disconnect upper and lower radiator hoses.

5. Detach the electrical connectors from the
cooling fan and air conditioning condenser fan, if
equipped.

6. For Mirage and Diamante models, remove
the fan assembly.

7. Disconnect the thermo sensar wires.

8. If equipped with an automatic transaxle, dis-
connect and plug the automatic ransaxle cooler
lines.

9. Remove the upper radiator mounts and lift
out the radiator assembly of radiator/fan assembly,
as applicable.

To install:

10. Install the radiator or radiator and fan, if re-
moved as an assembly,

11, Connect the automatic transaxle cooler lines,
if disconnected,

12. Connect the thermo sensor wires,

13. Install the fan, if removed separately,

14, Install the radiator hoses.

15, Install the air cleaner support bracket, if re-
maved,

16. Install the overflow tube and reservoir, if re-
moved.

17. Fill the system with coolant,

18. Connect the negative battery cable, run the
vehicle until the thermaostat opens, fill the radiator

AFEEIP05
Fig. 77 Use a pair of pliers to remove the
hose clamp . . .

83155004
Fig. 78 . . . then disconnect the overflow
hose from the radiator

0153p0
Fig. 79 Use pliers to release the hose clamp
tension . . .

B3 15502

Fig. 80 . . . then remove the upper radiator

hose from the radiator

S0t
Fig. 81 From undemeath the vehicle, re-

move the hose clamp . . .

1531
Fig. 82 . . . then disconnect the lower radi-

ator hose




Sais3pT
Fig. 83 Remove the transaxle hose clamp

4315308
Fig. 86 After the transaxle cooler lines are
removed, place a plug over the fitting on the
radiator to prevent contamination

Fig. 89 Remove the radiator mount bolts

completely and check the automatic transaxle fluid
level, if equipped.

19. Once the vehicle has cooled, recheck the
coolant level.

REMOVAL & INSTALLATION

Except Diamante
# See Figures 77 thru 93

1. Disconnect the negative battery cable.
2. Drain and recycle the engine coolant.
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93153006
Fig. 84 Disconnect the transaxie cooler
lines on the passenger side . . .

faibsti
Fig. 87 Detach the connectors for the elec-
tric fans. The connectors are located on the
driver's side top . . .

gt
Fig. 90 . . . then remove the mounts from
the radiator and radiator support panel

83153024
Fig. 92 The fans are retained to the radia-
tor by four retaining holts. Remave the re-
taining bolts . . .

fatt ]
Fig. 85 . . . and the cooler lines from un-
derneath the radiator assembly

Gat5311
Fig. 88 . . . there is also a connector on the
lower passenger side of the radiator

mm
Fig. 91 Carefully grasp the radiator and fan
assembly and lift it out of the vehicle

55623
Fig. 93 . . . then carefully lift the fan from
the radiator




3-20 ENGINE AND ENGINE OVERHAUL

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddies
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant shouid be reused
unless it is contaminated or is several years
old.

3. Remove the overflow hose and disconnect
the upper radiator hose.

» It is recommended that each clamp be
matchmarked to the hose. Observe the marks
and reinstall the clamps exactly when rein-
stalling the radiator.

4. If equipped with an automatic transaxle, re—
move and plug the fluid cooler hoses.

5. Unplug the electrical connector(s) from the
coolant fan motor.

6. Remove the mounting bolts, then remove the
fan and shroud assembly from the vehicle.

7. Remove the fan blade retainer nut from the
shaft on the fan motor and separate the fan from the
motor.

8. Remove the motor to shroud attaching
screws and the motor from the shroud.

To install:

9. Install the motor to the shroud and secure
with the mounting bolts.

10. Install the remaining components in the re-
verse order of removal.

11. Fill the cooling system. Connect the negative
battery cable and check the cooling fan for proper op-
eration.

Diamante
» See Figure 94
1. Disconnect the negative battery cable.

2. Drain the cooling system only when the radi-
ator and the engine are at safe temperatures.

stk CAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

1. Disconnect the negative battery cable.
2. Drain the cooling system.

#k CAUTION

Never open, service or drain the radiator or
cooling system when hat; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted fo ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Unplug the cooling fan and radiator sensor
connector(s). Most of these connectors employ a wa-
terproof connector. When disconnecting, make sure
all parts of the connector remain intact.

4. Disconnect the upper radiator hose from the
radiator and remove overflow tank.

5. Remove the fan mounting screws. The radia-
tor and condenser cooling fans are separately remov-
able.

6. Remove the fan assembly and disassemble
as required.

To install:

7. Position the fan and install the mounting
SCrews

8. Install the electrical connectors and the upper
radiator hose.

9. Refill the cooling system.

10. Connect the negative battery cable and check
the fan for proper operation.

Water Pump

REMOVAL & INSTALLATION

1.5L and 1.8L Engine
» See Figures 95 and 96

3. Remove the engine undercover.

4. Disconnect the clamp bolt from the power
steering hose.

5. Remove the engine drive belts.

6. Support the engine with the appropriate
equipment and remove the engine mount bracket.

7. Remove the timing belt. Refer to the timing
belt procedure in this section.

8. Remove the power steering pump bracket.

9. Remove the alternator brace.

=The water pump mounting holis are differ-
ent in length, note their positioning for re-
assembly.

10. Remove the water pump, gasket and O-ring
where the water inlet pipe(s) joins the pump.

To install:

11. Thoroughty clean both gasket surfaces of the
water pump and block.

12. For 1.5L engines, install a new O-ring into
the groove on the front end of the water inlet pipe. Do
not apply oils or grease to the O-ring. Wet the O-ring
with water only.

13. For 1.8L engines, apply a 0.09-0.12 in.
(2.5-3.0mm} continuous bead of sealant to water
pump and install the pump assembly. Install the wa-
ter pump within 15 minutes of the application of the

7. Transax flud caoier hose
16,
8 Tmmle fuid cacler nose

5. Saper mavlatr

70 Ratiator assermbly

11, Lower insu

12" Condenaet Tan molor assembly
13. Radialor fan motor assembly
12 Fan

15. Radiator fan motor

16. Shioud

Diamante

Radistor fan motor vemoval steps.
1. Drain ph 1 Bran plug

5 Radiat Ic u;‘;er hose

12 Concenserfan moto sssennly /

5. Radiator upper hose 13 Radiator fan metor assert 19N

&. Radialor iower hose 4. Fan /
s Radlalor fan motor

Fig. 94 Exploded view of the fan mounting and related components—

tibe,

<Vehicles \vhhont
power steering>

93153023

(4G15) engine

Fig. 95 Water pump and related components—Mirage with 1.5L

1. Water pump puliey

2. Power steefing oil pump bracket
(vehicles with power steering)

3. Generator brace

4. Tensioner spacer

5. Tensloner spring

6. Timing belt tensioner

7. Water pump

8. Water pump gasket

8. O-ring

7923PG07
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1. Timing belt
rear cover
2. Water pump

7923PG08
Fig. 96 Water pump and related components—Mirage with 1.8L (4G93) engines
sealant. Wait 1 hour after installation of the water 17. Connect the negative battery cable, run the
pump to refill the cooling system or start the engine. vehicle until the thermostat opens and fill the radiator
14. Install the gasket and pump assembly and completely.
tighten the bolts to 17 ft. Ibs. (24 Nm). Use care when 18. Once the vehicle has cooled, recheck the
aligning the water pump with the water inlet pipe. coolant level.
15. Install the remaining components in the re-
verse order of removal. 1.6L and 2.0L (SOHC and DOHC) Engines
16. Fill the system with coolant. % See Figure 97

12-15Nm
8.7-11 Ribs.

12-18 Nm Nm 7-11 fLibs.
87-11 fLibs. #'”N &
12-15 Nm
8.7-11 Ruibs.

4. O-ring EBok dlameter xlength: mm (in.)

Fig. 97 Water pump mounting—2.0L DOHC engine shown

1. Disconnect the negative battery cable.
2. Drain the engine coolant.

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Remove the timing belt. Refer to the timing
belt procedure in this section.

4. If necessary, remove the alternator brace from
the water pump.

5. If necessary, remove the timing belt rear
Cover.

6. Remove the water pump mounting bolts.

7. Remove the water pump, gasket and 0-ring.

To install:

8. Install a new O-ring on the water inlet pipe.
Coat the 0-ring with water or coolant. Do not allow
oil or other grease to contact the O-ring.

9. Use a new gasket and install the water pump
to the engine block. Torque the mounting bolts to
8.7-11 . Ibs. (1215 Nm). Install the afternator
brace on the water pump. Torque the brace pivot bolt
to 17 . Ibs. (24 Nm).

10. If removed, instal! the timing belt rear cover.

11. Install the timing belt. Refer to the timing belt
procedure in this section.

12. Install the remaining components.

13. Refill the engine with coolant.

14. Connect the negative battery cable, start the
engine and check for leaks.

2.4L Engine
» See Figures 98 thru 108

1. Disconnect the negative battery cable.
2. Drain the cooling system.

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddies
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Remove the engine undercover.

4. Disconnect the clamp bolt from the power
steering hose.

5. Support the engine with the appropriate
equipment and remove the engine mount bracket.

6. Remove the engine drive belts and the A/C
tensioner bracket.

7. Remove the timing belt covers from the front
of the engine.
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f i)
Fig. 98 Remove the water pump pulley re-
taining bolts . . .

s
Fig. 99 . . . then remove the pulley from the
pump

[
Fig. 100 Remove the A/C belt idler pulley

315382
Fig. 101 Remove the A/C belt idier pulley
bracket retaining boit . . .

S3153pE3
Fig. 102 . . . then remove the idler pulley
retaining bracket

ELE
Fig. 103 Remove the alternator brace from
the engine

03153086
Fig. 104 Remove the water pump retaining
boltsonthe top . . .

9153p84
Fig. 105 . . . then remove the bolts on the
bottom of the pump assembly

a1sapeT

Fig. 106 Grasp the water pump and remove
it from the engine block

3153088

Fig. 107 If the impeller fins on the water
pump show any signs of wear, it is advis-
able to replace the water pump rather than
reuse it

Idmntrfication

No | T | i i e ) | N B

1 4 [ axuinssa

2 L) Bx 32131« BN 1215 @8- 10
3 N T

3 7 §x 85 L3 x 250 | 20-27 iooim
L] 4 8= 28 (31 x 1900 12-15 @-10¢

Fig. 108 Water pump bolt identification—2.4L Engine
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8. Remove the camshaft and silent shaft timing
belts. Refer to the timing belt procedure in this sec-
tion.

9. Remove the A/C belt idler pufley and pulley
bracket.

10. Remove the alternator brace.

11. Remove the water pump, gasket and O-ring
where the water inlet pipe(s) joins the pump.

To install:

12. Thoroughly clean both gasket surfaces of the
water pump and block.

13. Install @ new O-ring into the groove on the
front end of the water inlet pipe and wet with clean
antifreeze only. Do not apply oils or grease to the O-
ring.

14. Using a new gasket, install the water pump
assembly. Tighten bolts with the head mark 4 to 10
fi. Ibs. (14 Nm) and bolts with the head mark 7 to 18
1. Ibs. (24 Nm).

15. Install the A/C pulley and pulley bracket.

16. Install the timing belts. Refer to the timing
belt procedure in this section.

17. Install the engine drive belts.

18, Install the engine mount bracket.

19. Install the engine undercover.

20. Fill the systern with coolant.

21. Connect the negative battery cable, run the
vehicle until the thermostat opens and fill the radiator
completely.

22. Once the vehicle has cooled, recheck the
coolant level.

3.0L and 3.5L Engines
» See Figure 109

1. Disconnect the negative battery cable.
2. Drain the cooling system.

Never open, service or drain the radiator or
cooling system when hot; serious burns ¢an
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddies
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Remove the engine undercover.

4. Disconnect the clamp bolt from the power
steering hose.

5. Support the engine with the appropriate
equipment and remove the engine mount bracket.

6. Remove the timing belt. Refer to the timing
belt procedure in this section.

7. Disconnect the coolant hoses from the pump,
if equipped.

8. Remove the alternator brace.

=The water pump bolts are different in size.
Note their locations for installation.

9. Remove the water pump, gasket and 0-ring

where the water iniet pipe joins the pump.

To install:

10. Thoroughly clean both gasket surfaces of the
water pump and block.

11. Install a new O-ring into the groove on the
front end of the water inlet pipe. Do not apply oils or
grease to the O-ring. Wet with water only.

1. Water pump
2. Gasket

3. Air intake hose
4. Connection of radiator upper hose
5. Water outlet fitting
6. Gasket
7. Connection of harness
8. Connection of heater hose
9. Connection of water hose A
10. Connection of water hose
B Connection of radiator lower hose
13.
}g Inlet waler pipe

7923PG12

Fig. 109 Water pump and related components—3.0L DOHC shown

12. Using a new gasket, install the water pump
assembly to the engine block. Torque the mounting
bolts to 17 ft. Ibs. (24 Nm).

13. Connect the hoses to the pump.

14. Install the timing belt. Refer to the timing belt
procedure in this section.

15. Install the engine drive belts.

16. Fill the system with coolant,

17. Connect the negative battery cable, run the
vehicle until the thermostat opens and fill the radiator
completely.

18. Once the vehicle has cooled, recheck the
coolant level.

Cylinder Head

REMOVAL & INSTALLATION

1.5L Engine
» See Figures 110 and 111

1. Relieve the fuel system pressure.

i GAUTION

Observe all applicable safety precautions
when working around fuel. Whenever servic-
ing the fuel system, always work in a weli
ventilated area. Do not allow fuel spray or
vapors to come in contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage; also, always properly seal fuel con-
tainers to avoid the possibility of fire or ex-
plosion.

2. Disconnect the negative battery cable.
3. Drain the cooling system.

CAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
uniess it is contaminated or is several years
old.

4. Remove the air intake hose and the air
cleaner assembly.

5. Disconnect the ground cable connection and
the accelerator cable.

6. Disconnect the PCV and the breather hose
connection.

7. Label and disconnect the vacuum hoses from
the intake and throttle body.

8. Disconnect the vacuum line for the brake
booster.

9. Remove the upper radiator hose, throttle
body hoses, bypass hose and heater hose connec-
tions.

10. Disconnect the fuel feed and return lines.
11. Remove the spark piug wires.
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Front of engine
Intake side =

@ 6@ I?@
©2'8® 100 5©

Exhaust side

7923PG13
Fig. 110 Cylinder head bolt loosening se-
quence—Mirage with 1.5L (4G15) engine

intake side < Front of engine

(<] (= (] 9 *
8 6 1 3 9
o ® Q® ® @
10 4 2 5 7 J
Exhaust side
7923614

Fig. 111 Cylinder head bolt tightening se-

quence—Mirage with 1.5L (4G15) engine

12. Disconnect the electrical harness plugs from
the following:
e Crankshaft Position (CKP) and Camshaft
Position (CMP) sensors
® Heated Oxygen (HO,S) sensor
* Engine Coolant Temperature (ECT) sensor
and gauge sender
e |dle Speed Control (ISC) motor
e Throttle Position (TP) sensor
® Intake Air Temperature (IAT) sensor
o Exhaust Gas Recirculation (EGR) tempera-
ture sensor
13. Disconnect electrical harness plugs from the
ignition distributor, fuel injectors, power transistor
and ground cable.
14. Disconnect the engine control wiring har-
ness.
15. Remove the clamp that holds the power steer-
ing pressure hose to the engine mounting bracket.
16. Place a jack and wood block under the oil
pan and carefully lift just enough to take the weight
off the engine mounting bracket and remove the
bracket.
17. Remove the valve cover,
18. Remove the timing belt upper cover.
19. Rotate the crankshaft clockwise and align the
timing marks.
20. Attach the timing belt to the camshaft
sprocket with cord or a wire tie.
21. Secure the camshat from turning and remove
the camshaft sprocket with the timing belt attached.
22. Remove the timing belt rear upper cover.
23. Remove the exhaust pipe from the exhaust
manifold.
24. Loosen the cylinder head mounting bolts in
sequence using three steps.
25. Remove the cylinder head.
To install:
26. Thoroughly clean the mating surfaces of the
head and block.

27. Place a new head gasket on the cylinder
block with the identification marks facing upward. Do
not use sealer on the gasket.

28. Carefully install the cylinder head on the
block. Tighten the cylinder head bolts as outlined in
the following steps:

a. Tighten the bolts to 36 ft. Ibs. (49 Nm) in
. the correct sequence
b. Loosen the bolts completely in the reverse
of the tightening order.
¢. Tighten the bolts, in sequence, to 14 ft.

Ibs. (20 Nm)

d. Tighten each bolt, in sequence, 90 degrees
e. Tighten each bolt, in sequence, an addi-
tional 90 degrees

29. Install a new exhaust pipe gasket and connect
the exhaust pipe to the manifold.

30. Install the upper rear timing cover.

31. Align the timing marks and install the cam
sprocket. Torque the retaining bolt to 51 . bs. (70
Nm). Check the belt tension and adjust, if necessary.
Install the outer timing cover.

32. Install the valve cover and torque the retain-
ing bolts to 16 inch Ibs. {1.8 Nm).

33. Install the engine mount bracket and remove
the support jack.

34. Install the clamp that holds the power steer-
ing pressure hose to the engine mounting bracket.

35. Attach the following electrical connectors:
CKP and CMP sensors
HO,S sensor
ECT sensor and gauge sender
1SC motor
TP sensor
|AT sensor
EGR temperature sensor

36. Connect wiring for the ignition distributor,
fuel injectors, power transistor and ground cable.

37. Connect the engine control wiring harness.

38. Replace the O-rings and connect the fuel
lines.

39. Install the air cleaner assembly. Connect the
breather hose.

40. Fill the system with coolant.

41. Connect the negative battery cable.

1.8L Engine
» See Figures 112 and 113

1. Relieve fuel system pressure. Disconnect the
negative battery cable.

2. Remove the air cleaner assembly.

3. Drain the cooling system.

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

4. Disconnect the brake booster vacuum hose
and PVC valve connection.

5. Note the locations, then disconnect the vac-
uum hoses from the intake and throttle body.

6. Remove the upper radiator hose, overflow
tube and the water hose from the thermostat to the
throttle body.

7. Disconnect the fuel feed and return lines.

8. Unplug the accelerator cable connection from
the throttle body.

9. Detach the wiring from the oil pressure
switch.

10. Disconnect the wiring from the following
components:
o Heated Oxygen (HO,S) sensor
* Engine Coolant Temperature (ECT) sensor
and gauge sender
o idle Air Control (IAC) motor
e Exhaust Gas Recirculation (EGR) tempera-
ture sensor )
o Throttle Position (TP) sensor
® Knack sensor
o Fuel injectors
11. Remove the spark plug wires.
12. Unbolt the control harness assembly and po-
sition aside.
13. Remove the thermostat housing, thermostat
and the thermostat case with O-ring from the engine.
14. Remove the rocker cover.
15. Remove the timing belt upper cover.
16. Rotate the crankshaft clockwise and align the
timing marks.
17. Attach the timing belt to the camshat
sprocket with cord or a wire tie.
18. Secure the camshatt from turning and remove
the camshatt sprocket with the timing belt attached.
19. Remove the timing belt rear upper cover.
20. Loosen the cylinder head bolts in two or three
steps in the proper sequence.
21. Remove the cylinder head from the engine.

Intake side Frontofengine >
B o
(-] o (]
? (6
o o
—o
N\
Exhaust side Loosening order

7923PG15
Fig. 112 Cylinder head bolt loosening se-
quence—1.8L engine

Intake side . Front of engine e3>

—
o7 o oo
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Exhaust side

Tightening order
7923PG16

Fig. 113 Cylinder head bolt torque se-

quence—1.8L engine




When removing the cylinder head, take care
not to bend or damage the plug guide. The
plug guide can not be replaced.

To install:

22. Thoroughtly clean the mating surf f th
head and block.

23. Place a new head gasket on the cylinder
block with the identification marks facing upward. Do
not use sealer on the gasket.

24. Carefully install the cylinder head on the
block.

25. Measure the cylinder head bolts prior to in-
stallation. Replace any that exceed 3.795 in.
(96.4mm).

26. Apply a small amount of engine oil to the
thread section of the bolt and install so the chamfer
of the washer faces upward.

27. Tighten the cylinder head bolts as follows:

a. In the proper tightening sequence, torque
bolts to 54 ft. Ibs. (75 Nm).

b. In the reverse order of the tightening se-
quence, fully loosen all bolts.

¢. In the proper tightening sequence, torque
bolts to 14 ft. Ibs. (20 Nm).

d. In the proper tightening sequence
@ proper tightening sequence,
bolts */4 turn (90 degrees).
e. In the proper tightening sequence, tighten
bolts an additional '/ turn (90 degrees).

28. Install the camshaft sprocket and tighten the
bolt to 65 ft. Ibs. (90 Nm), while holding the sprocket
in place using the appropriate wrench. Confirm
proper timing mark alignment.

29. Install the upper timing belt cover and rocker
cover. Torque the rocker cover bolts to 29 inch Ibs.
(3Nm).

30. Loosen the water pipe mounting bolt for ease
of thermostat housing installation.

31. Apply a thin bead of sealant MD970389 or
equivalent, to the water tube connection on the ther-
mostat case.

32. Apply a small amount of water to the O-ring
of the water inlet pipe and press the thermostat case
assembly onto the water inlet pipe. Install the ther-
mostat case assembly mounting bolt tightening to 16
ft. Ibs. (22 Nm).

33. Tighten the water pipe mounting bolt.

34. Install the thermostat into the housing so the
jiggle valve is located at the top. Tighten the housing
bolts to 10 ft. Ibs. (14 Nm).

35. Attach the wiring to the following compo-
nents:

HO,S sensor

ECT sensor and gauge sender
IAC motor

EGR temperature sensor

TP sensor

Knock sensor

Fuel injectors

36. Connect the upper radiator hose to the ther-
mostat housing.

37. Connect the accelerator cable connection to
the throttle body.

38. Connect the oil pressure switch.

39. Install the spark plug wires.

40. Connect the control hamess assembly.

41. Replace the O-ring for the high pressure hose
and install a new clamp on the return hose and re-
connect the fuel fines.

42. Install the air intake hose. Connect the
breather hose and air cleaner case cover.

43. Reconnect the brake booster and the PCV
vacuum hoses.

44. Fill the system with coolant.

45. Connect the negative battery cable

» See Figures 114 and 115

1. Disconnect the negative battery cable.
2. Drain the cooling system.

4oi CAUTION =+

Never opei, Seivice or dr he radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Remove the air intake hose.

4. Disconnect the accelerator cable and remove
the bracket. )

5. Disconnect the high pressure fuel line and
remove the 0-ring.

i< CAUTION

Observe all applicable safety precautions
when working around fuel. Whenever servic-
ing the fuel system, always work in a well
ventilated area. Do not allow fuel spray or
vapors to come in contact with a spark or
open flame. Keep a dry chemical fire extin-
guisher near the work area. Always keep fuel
in a container specifically designed for fuel
storage; also, always properly seal fuel con-
fainers to avoid the possibility of fire or ex-
plosion.

6. Disconnect the upper radiator hose, the
coolant by-pass hose and the heater hose from the
head and/or intake manifold.

7. Disconnect the brake booster vacuum hose.

8. Remove the fuel return hose.

9. Label and detach the vacuum hose(s) run-
ning to the manifold. Disconnect the PCV hose at the
vaive cover.

10. Tag and disconnect the spark plug wires from
the distributor cap.

11. Label and detach each electrical connector,
including the distributor lead and the injector con-
nectors. Note that some of the wiring must be dis-
connected at the firewall. When all the connectors are
loose, remove the bracket bolts holding the control
wiring hamness in place and move the harness to an
out-of-the-way location.

12. Remove the clamp holding the power steering
and air conditioning hoses to the top of the left en-
gine mount bracket. Move the hoses out of the way
but don't disconnect either hose from its system.

13. Position a floor jack and a broad piece of
lumber under the engine. Elevate the jack just enough
to support the engine without raising it.

Front of engine wap

Intake side
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4 6 9 7 1
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~M~————
Exhaust side
93153024

Fig. 114 Cylinder head bolt loosening se-
guence—2.0L SOHC engine

Front of engine
Intake side nd

Exhaust side

93153625
Fig. 115 Cylinder head bolt tightening se-
quence—2.0L SOHC engine

14, Remove the through-bolt from the feft side
engine mount. It may be necessary to adjust the jack
slightly to allow the bolt to come free. When the bolt
has been removed, disconnect the nuts and boits
holding the mounting bracket to the engine and re-
move the bracket.

15. Remove the valve cover and gasket. Remove
the half-circle plug from the head.

16. Remove the upper timing belt cover. Turn the
crankshaft clockwise until all the timing marks align,
setting the engine to TDC/compression for No. 1
cylinder.

17. Remove the bolt holding the camshaft
sprocket to the camshatt. Remove the camshaft
sprocket, with the belt attached, and place it on the
lower timing belt cover. Do NOT allow the belt to
come off the sprocket.

Do not rotate the crankshaft once the
camshaft sprocket is removed.
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18. Remove the self-locking nuts and the small
retaining bolt holding the exhaust pipe to the bottom
of the exhaust manifold. Separate the pipe from the
manifold and remove the gasket.

19. Remove the bolts holding the support brace
to the bottom of the intake manifold.

20. Use the special hex wrench (MB 998051-01)
and loosen the head bolts in the order shown in 2 or
3 passes. When all are finger loose, remove the bolts.

21. Rock the head gently to break it loose; if tap-
ping is necessary, do so with a rubber or wooden
mallet at the corners of the head. DO NOT pry the
head up by wedging tools between the head and the
block.

22. Lift the head free of the engine. It is coming
off with both manifolds and the intake plenum at-
tached the help of an assistant is recommended for
lifting. Support the head assembly on wooden blocks
on a suitable workbench. Refer to Cleaning and In-
spection in this section for work to be done before in-
stalling the head. If the head has been removed for
work other than gasket replacement, the rocker as-
sembly and camshaft or other components may be
removed.

Before reinstalfation, the head should be com-
pletely assembled on the bench. This allows proper
location and tightening of all the external items.

To instali:

23. Place a new gasket on the engine so that the
identifying mark faces up (towards the head) and is at
the timing belt end of the block. install a new gasket
on the exhaust pipe.

Do not apply sealant to the head gasket or
mating surfaces.

24. Instal! the head straight down onto the block.
Try to eliminate most of the side-to—side adjust-
ments as this may move the gasket out of position.
Install the bolts by hand and just start each bolt 1 or
2 turns on the threads.

25. The head bolt torque specification is 68 ft.
1bs. (92 Nm) for a cold engine. The bolts must be
tightened in the order shown in 3 steps. On the first
pass, tighten all the bolts to about 22 ft. Ibs. (30 Nm),
then proceed through the order tightening each bolt
to about 45 ft. Ibs. (61 Nm). The final torque is
achieved on the third pass.

26. Install the intake manifold support brace to
the manifold and tighten the bolts to 16 ft. Ibs. (22
Nm).

27. Making sure the gasket is still in place, con-
nect the exhaust pipe to the base of the exhaust man-
ifold. Use new self-locking nuts; tighten the nuts and
the small bracket bolt to 26 ft. Ibs. (35 Nm).

28. Make sure the camshaft has not changed po-
sition during repairs. Carefully install the camshatt
sprocket and belt onto the camshaft. Tighten the re-
taining bolt to 66 ft. Ibs. (91 Nm).

29. Install the upper timing belt cover, then
tighten the bolts to 8 ft. Ibs. (11 Nm).

30. Apply sealant to the contact surfaces of the
half-circle plug and install the plug in the head. In-
stall the valve cover and gasket.

31. Install the engine mount bracket to the en-
gine. Tighten the mounting nuts and bolts to 42 ft.
Ibs. (57 Nm).

32. Adjustthe jack (if necessary) so that the en-
gine mount bushing aligns with the bodywork
bracket. Install the through-bolt and tighten the nuts
snug.

33. Slowly release tension on the floor jack so
that the weight of the engine bears fully on the
mount. Tighten the through-bolt to 52 ft. Ibs. (71
Nm) and the small safety nut to 26 ft. Ibs. (36 Nm).

34. Install the bracket holding the power steering
hose and air conditioning hose to the top of the en-
gine mount.

35. Position the control wiring harness and in-
stall the retaining bolts. Attach each electrical con-
nector to its proper location, making sure the wires
are properly routed and firmly connected.

36. Install the spark plug wires in the distributor
cap.

37. Connect the PCV hose and the vacuum
hose(s).

38. Connect the fuel return line. Connect the
brake booster vacuum hose.

39. Install the heater hose, the coolant by-pass
hose and.the upper radiator hose. Pay close attention
to the position and routing of these hoses and insure
that they are not crimped or constricted. Install the
clamps in the same location as hefore removal.

40. Install a new 0-ring on the high pressure fuel
line and lubricate it with a coating of gasoline. Care-
fully connect the high pressure fuel line to the fuel
rail, taking care not to damage the O-ring. Tighten the
bolts only to 4 ft. Ibs. (6 Nm).

41. Connect the accelerator cable and adjust it as
necessary.

42. Install the air intake hose.

43, Fill the cocling system with coolant.

44. Changing the oil and filter is recommended
to eliminate poliutants in the oil.

Operating the engine without the proper
amount and type of engine oil will result in

savaro nnmqn damana

45, Connect the negative battery cable.

46. Start the engine and check for leaks of fuel,
vacuum or oil.

47, Check the Qneratmn of all engine electrical
systems as well as dashboard gauges and lights.

48, Perform necessary adjustments to the accel-
erator cable, drive belts and engine specifications.
Adjust the coolant level after the engine has cooled
off.

1.6L and 2.6L DOHC Engines
» See Figures 116, 117, and 118

1. Relieve fuel system pressure.
2. Disconnect the negative battery cable.
3. Drain the cooling system.

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and couid drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

4. Disconnect the accelerator cable. There will
be 2 cables if equipped with cruise-control.
5. Remove the air cleaner with the air intake

Se.

6. Detach the electrical connectors from the the
oxygen sensor, engine coofant temperature sensor,
the engine coolant temperature gauge unit and the
engine coclant temperature switch on vehicles with
air conditioning.

7. Disconnect the wiring from the ISC motor,
throttle position sensor, crankshatt angle sensor, fuel
injectors, ignition coil, power transistor, noise filter,
knock sensor on turbocharged engines, EGR temper-
ature sensor (California vehicles), ground cable and
engine control wiring harness.

Intake side
. Front of
engine
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Exhaust side
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Fig. 116 Cylinder head bolt removal se-
quence—1.6L and 2.0L DOHC engines

Intake side
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7923PG18
Fig. 117 Cylinder head bolt torque se-
quence—1.6L and 2.0L DOHC engines

Step 4 Step 5
90°, 90°
Painted mark Painted mark

7923PG19
Fig. 118 To ensure that the bolts are tight-
ened exactly 180 total degrees, mark the
head bolt and cylinder head as shown—
1.6L and 2.0L DOHC engines
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8. Remove the upper radiator hose and the
overflow tube.

9. Remove the spark plug cable center cover,
then remaove the spark plug cables.
- 10. Disconnect and plug the high pressure fue!
ine.

11. Disconnect the small vacuum hoses.

: 12. Remove the heater hose and waler bypass
0se.

13. Remove the PCY hose.

14. If turbocharged, remove the vacuum hoses,
water line and eyebolt connection for the oil line for
the turbo.

15. Disconnect and plug the fuel retum hose.

16. Disconnect the brake booster vacuum hose.

17. Remove the timing belt.

18. Remove the valve cover and the half-round
seal.

18. On non-turbocharged engines, remove the
exhaust pipe seli-locking nuts and separate the ex-
haust pipe from the exhaust manifold. Discard the
gasket,

20. On turbocharged engines, remove the sheet
metal heat protector and remove the bolts that attach
the turbocharger to the exhaust manifold.

21. Loosen the cylinder head mounting bolts in 3
steps, starting from the outside and working inward,
Lift off the cylinder head assembly and remave the
head gasket.

To install:

22. Thoroughly clean and dry the mating surfaces
of the head and block. Check the cylinder head for
cracks, damage or engine coolant leakage. Remove
scale, sealing compound and carbon. Clean oil pas-

sages thoroughly. Check the head for flatness. End to

end, the head should be within 0.002 in. (0.05mm)
normally, with 0,008 in. (0.2mm) the maximum al-
lowed out of true. The total thickness allowed to be
removed from the head and block is 0.008 in.
(0.2mm) maximum.

23. Place a new head gasket on the cylinder
block with the identification marks at the front top

" (upward) position. Make sure the gasket has the

proper identification mark for the engine. Do not use
sealer on the gasket. Replace the turbo gasket and
ring, if equipped.

24, Carefully install the cylinder head on the
block. Using 3 even steps, torgue the head bolts, in

sequence, o 65-72 it bs. (90—100 Nm). This torgue

applies to a cold engine. If checking cylinder head

bolt torque on hat enging, the desired specification is

72-80 . Ibs. (100110 Nm).

25. On turbocharged engine, install the heat
shield. On non-turbocharged engines, install a new
exhaust pipe gasket and connect the exhaust pipe lo
the manifold.

26, Apply sealer to the perimeter of the half-
round seal and to the lower edges of the half-round
partiens of the belt-side of the new gasket. Install the
valve caver.

27, Install the timing belt and all related items.

28. Connect or install all previously disconnected

hoses, cables and electrical connections. Adjust the
throttle cableds).
29. Install the spark plug cable center cover.
; 30. Replace the O-rings and connect the fuel
nes.

31. Install the air cleaner and intake hose. Con-
nect the breather hose.

32. Change the engine oil and oil filter.

33. Fill the system with coolant.

34. Connect the negative battery cable.

35. Run the vehicle until the thermostat opens,
and fill the radiator completely.

36. Check and adjust the idle speed and ignition
timing.

37. Once the vehicle has cooled, recheck the
coolant level.

2.4L Engine
» See Figures 119 thru 131

1. Relieve the fuel system pressure.

2. Disconnect the negative battery cable.

3, Remaove the air cleaner with all air intake
hoses.

4, Drain the cooling system.

CAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
oceur from the steam and hot coolant, Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
Iiném It is contaminated or is several years
old.

P
Fig. 119 Remove the upper radiator hose

H153paa

Fig. 120 . . . and also the lower radiator
hoses from the thermostat housing

I
Fig. 121 Remove the heater hose from the
cylinder head

Lt
Fig. 122 Remove the three thermostat hous-
ing retaining bolts . . .

Sa153p87

Fig. 123 . . . then remove the thermostat
housing from the cylinder head

31550
Fig. 124 Using a suitable device, such as a
breaker bar and the appropriate socket,
loosen the cylinder head bolts in the proper
sequence
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Intake side
Front of engine =

Fig. 125 Cylinder head bolt removal se-
quence—2.4L (4G64) engine

153p57
Fig. 126 A magnet can be extremely help-
ful when removing the cylinder head bolts

153y
Fig. 127 Grasp the cylinder head and lift it
off the engine block with the manifolds at-
tached. It is a good idea to use a helper for
this, as the assembly is very heavy

ﬁ]
Fig. 128 Remove the cylinder head gasket
from the block

15340
Fig. 129 Thoroughly ciean the gasket sur-
faces of the cylinder head

R
Fig. 130 Also, make sure to thoroughly
clean the engine block mating surfaces be-
fore reassembling the engine

Intake side .
Front of engine >
@ B @ m)
°EII e o -] mo
B W3 8w
-] -] -] (-] -]
Exhaust side
TeIIGR
Fig. 131 Cylinder head bolt installation se-
quence—2.4L (4G64) engine

5. Disconnect the accelerator cable. Remove the
cable mounting brackets and position the cable
aside

6. Remove the breather hose.

7. Label and disconnect the vacuum lines at the
thiottle body.
8. Disconnect and plug the high pressure fuel

line.
9. Disconnect and plug the fuel returm hose.
10. Label and detach the connectars from the fol-
lowing components:
* A/C compressor
= Power steering pressure switch
* Healed Oxygen (HO,S) sensor
= Engine Goolant Temperature (ECT) gauge
sender
» ECT sensor
* Manifold Absolute Pressure (MAP) sensor

* |ntake Air Temperafure {IAT) sensor

* Throttle Position (TP) sensor

* |die Air Control (JAC) motor

* |njector harness

* |gnition coil

* (amshaft Position (CMP) sensor

= Exhiaust Gas Recirculation (EGR) solenoid
valve

11. Remove the spark plug wire cover and wires,

12. At the thermostat case assembly, remove the
coolant hoses and unbolt the thermostat case from
the engine.

13. Remove the upper timing belt cover.

14. Align all timing marks.

15. Secure the timing bell to the camshaft
sprocket with cord or a wire tie,

16. Remove the camshaft sprocket.

17. Remove the valve cover and the half-round
seal.

18. Disconnect the intake manifold stay bracket
from the intake manifold.

19. Remove the exhaust pipe seli-locking nuts
and separate the exhaust pipe from the exhaust mani-
fold. Discard the gasket.

20. Loosen the cylinder head mounting bolts in 3
steps, starting from the outside and working inward.
Litt off the cylinder head assembly and remove the
head gasket.

To install:

21. Thoroughly clean the mating surfaces of the
head and block.

22. Place a new head gasket on the cylinder
block with the identification marks at the front top
{upward) position. Do not use sealer on the gasket.

23. Inspect the cylinder head bolt length prior to
installation. If the fength exceeds 3.91 in. (99.4mm),
the bolt must be replaced. Install the washer onto the
bolt so the chamfer on the washer faces towards the
head of the bolt.

24. Carefully install the cylinder head on the
block and tighten the cylinder head bolts as follows:

a. Following the proper tightening sequence,

tighten the cylinder head bolts to 58 ft. lbs. (78

Nm).
b. Loosen all bolls completely. =

c. Torque bolts to 15 R, Ibs. (20 Nm),
d. Tighten bolts an additional /4 turn.
e. Tighten boits an additional 1/4 tum,

25. Install the new exhaust pipe gasket and con-
nect the exhaust pipe to the manifold. Tighten the
bolts to 33 ft. Ibs. (44 Nm).

26. Install the thermostat case and tighten the
mounting bolts to 18 ft. lbs. (24 Nm).

27. Connect the coolant hoses to the thermostat
(ase,

28. Apply sealer to the perimeter of the half-
round seal and to the lower edges of the half-round
portions of the belt-side of the new gasket. Install the
valve cover,

29. Install the camshaft sprocket with the timing
belt attached. Remove the cord or wire tie.

30. Install the upper timing belt cover,

31. Connect the intake manifold stay and tighten
the mounting bolts to 22 ft. Ibs. (30 Nm).

32. Attach the connectors to the following com-
ponents:

= A/C compressor
* Power steering pressure swilch
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® HO,S sensor
e ECT gauge sender
® ECT sensor
* MAP sensor
* |AT sensor
* TP sensor
* |AC motor
* Injector harness
* Ignition coil
* CMP sensor
¢ EGR solenoid valve
33. Install the spark plug wires and cover.
34. Replace the 0-rings and connect the fuel
lines. .
35. Install the air cleaner and intake hose. Con-
nect the breather hose.
36. Fill the cooling system.
37. Connect the negative battery cable

3.0L DOHC Engine
» See Figures 132 and 133

1. Relieve fuel system pressure. Disconnect the
negative battery cable.
2. Drain the cooling system.

Never open, service or drain the radiator or
cooling system when hot; serious burns ¢an
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddies
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Remove the air intake hoses.

4. Remove air intake plenum and intake mani-
fold.

5. Remove the exhaust manifold.

6. Remove the timing belt. Refer to the timing
belt procedure in this section.

7. Remove the breather hose.

8. Remove the spark piug wire center cover and
remove the spark plug wires.

9. Remove the rocker covers.

10. Remove the intake camshaft sprockets.

11. Remove the rear timing belt cover.

12. Remove the ignition coil assembly.

13. Disconnect all water hoses from the thermo-
stat housing and remove the housing.

14. Disconnect the water inlet from the front
head.

15. Loosen the cylinder head mounting bolts in
the reverse of the torque sequence and loosen the
bolts in three steps, Lift off the cylinder head assem-
bly and remave the head gasket.

To install:

16. Thoroughly clean the sealing surfaces of the
head and block.

17. Place a new head gasket on the cylinder
block with the identification marks in the front top
(upward) position. Do not use sealer on the gasket.

18. Carefully install the cylinder head on the
block. Be sure the head bolt washers are installed
with the chamfered edge upward. Using three even
steps, torque the head bolts in sequence, to 7683 ft.
Ibs. (105-115 Nm).

7923PG26
Fig. 132 Tighten the cylinder head bolts ac-
cording to the sequence shown—3.0L
{SOHC and DOHC) engines

Rear bank

0509 010 oM

3 o7

7923PG25
Fig. 133 Rocker cover bolt torque se-
quence—Diamante 3.0L DOHC engine

19. Install new O-ring and connect the water inlet
to the head, Tighten the mounting bolt to 911 tt. Ibs.
(12-15 Nm).

20. Replace the gaskets and install the thermostat
housing. Tighten the mounting bolts to 12-14 ft. Ibs.
(17-20 Nm).

21. Using new hose clamps, connect the hoses to
the thermostat housing.

22. Install the ignition coil and torque the mount-
ing bolts to 7 . Ibs. (10 Nm).

23. Install the rear timing belt cover and torque
the mounting bolts to 17 . Ibs. (24 Nm).

24. Install the intake camshat sprockets. Tighten
the retaining bolt to 65 ft. Ibs. (90 Nm).

25. Apply sealer to the lower edges of the valve
cover. Tighten the bolts in the proper sequence to
44-51 inch Ibs. (5-6 Nm).

26. Connect the spark plug wires and install the
center cover. Tighten the bolts that secure the center
cover to 27 inch Ibs. (3 Nm)

27. Install the breather hose.

28. Install the timing belt. Refer to the timing belt
procedure in this section.

29. Install the exhaust manifold assembly.

30. Using all new gaskets, install the intake man-
ifold and air intake plenum.

31. Install the air intake hoses.

32. Change the engine oil and oil filter.

33. Fill the system with coolant.

34. Connect the negative battery cable.

35. Adjust the accelerator cable.

36. Start the engine.

37. Check and adjust the idle speed and ignition
timing.

38. Once the vehicle has cooled, recheck the
coolant level.

'3.0L SOHC Engine

» See Figure 132

1. Relieve the fuel system pressure.
2. Disconnect the negative battery cable.
3. Drain the cooling system.

# CAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

4. Remove the air intake hose.

5. Remove the exhaust manifold.

6. Remove the air intake plenum and intake
manifold.

7. Remove the timing belt. Refer to the timing
belt procedure in this section.

8. Remove the camshaft sprockets and the rear
timing belt cover.

9. Remove the power steering pump bracket. If
removing the rear head, remove the alternator brace.

10. Disconnect the water inlet pipe.

11. Remove the purge pipe assembly.

12. Remove the valve cover.

13. Using the reverse sequence of the installation
sequence, loosen the cylinder head mounting bolts in
three steps. Lift off the cylinder head assembly and
remove the head gasket.

To install:

14. Thoroughly clean the sealing surfaces of the
head and block.

15. Place a new head gasket on the cylinder
block making sure the identification mark on the
cylinder head gasket is in the front top (upward) loca-
tion. Do not use sealer on the gasket.

16. Carefully install the cylinder head on the
block. Be sure the head bolt washers are installed
with the chamfered edge upward. Using three even
steps, torque the head bolts in sequence, to 76-83 ft.
Ibs. (105-115 Nm).

17. Apply sealer to the lower edges of the half-
round portions and install the valve cover. Tighten
valve cover bolts to 7 ft. [bs. (9 Nm).

18. Install the purge pipe assembly.

19. Connect the water inlet pipe.

20. Install the power steering pump bracket and
alternator brace.

21. Install the rear timing belt cover and camshatt
sprockets. Torque the retaining bolt to 65 ft. Ibs. (90
Nm).
22. Install the timing belt. Refer to the timing belt
procedure in this section.
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23. Using all new gaskets, install the intake man-
ifold, air intake plenum and exhaust manifold.

24. Install the air intake hose.

25. Fili the system with coolant.

26. Connect the negative battery cable.

27. Start the engine.

28. Check and adjust the idle speed and ignition
timing.

29. Once the vehicle has cooled, recheck the
coolant level.

3.5L Engine
» See Figure 134

1. Disconnect the negative battery cable.
2. Drain the engine coolant

s CAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years

nld
o, .

3. Remove the timing belt. Refer to the timing
belt procedure in this section.
4. Remove the intake and exhaust manifolds.
5. Remove the spark plug wires.
6. Remove the cylinder head covers.
7. Remove the timing belt rear center cover.
8. Loosen the cylinder head bolts gradually in
three stages, in the opposite of the installation se-
quence.
9. Remove the cylinder head.
To install:
10. Clean the cylinder head and mounting sur-
face on the engine block.
11. Install the cylinder head using a new gasket.
12. Tighten the bolts in sequence using three
stages to 76-83 ft. Ibs. (103—113 Nm).
13. Install the timing belt rear center cover.
14. Install the cylinder head covers using new
gaskets. Tighten the bolts to 2-3 ft. Ibs. (3-4 Nm).
15. Install the spark plug wires.
16. Install the intake and exhaust manifolds.
17. Install the timing beit. Refer to the timing belt
procedure in this section.

7923PGD2

Fig. 134 Cylinder head bolt tightening se-

18. Install any remaining components.
19. Refill the cooling system.
20. Connect the negative battery cable.

'REMOVAL & INSTALLATION

1.6L Ennine
1.0L Engine

» See Figure 135

1. Disconnect the negative battery cable.
2. Drain the engine oil.

# CAUTION

Tha EDA warne that nenlannad aantant with
NG DR Waiiio uiai praiongoehd SoNadct wiat

used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

3. Remove the bell housing lower cover.
4. Remove the oil pan retainer bolts. Tap the oil
pan with a rubber mallet to break seal.

= Do not use a prytool when removing the oil
pan. If available, oil pan remover tool
MD998727 or equivalent may be used to
break the seal.

To install:
5. Clean all gasket surfaces of the cylinder
block and the oil pan.
6. Apply sealant to the gasket surfaces of the oil

pan.

7. Install the oil pan onto the cylinder block
within 15 minutes after applying sealant. Install the
fasteners and tighten to 60 inch Ibs. (7 Nm).

8. Install the bell housing cover.

9. Install the oil drain plug with a new seal and
tighten to 29 ft. Ibs. (40 Nm).

10. Lower the vehicle and fill the crankcase to the
proper level with clean engine oil.

s WARNING }

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

11. Connect the negative battery cable. Start the
engine and check for leaks.

1.8L Engine
» See Figure 136

1. Disconnect the negative battery cable.

2. Raise the vehicle and support safely.

3. Remove the oil pan drain plug and drain the
engine oil.

 CAUTION

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should

1. Bell housing cover
2. Drain plug
3. Gasket
4. Oil pan

Fig. 135 0il pan and related components—Mirage 1.5L (4G15) engine

7923PG65

quence—3.5L engine
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93153926
Fig. 136 Oil pan and related components—
1.8L engine

be worn when changing the oil. Wash your

hands and any other exposed skin areas as

soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

4. Disconnect and lower the exhaust pipe from
the engine manifold.

5. Remove the bell housing lower cover.

6. Remove the oil pan retainer bolts and remove
the oil pan.

= Do not use a prytool when removing the oil
pan. If available, oil pan remover tool
MD998727 or equivalent may be used break
the seal.

To install:

7. Clean all gasket surfaces of the cylinder
block and the oil pan.

8. Apply sealant around the gésket surfaces of
the oil pan.

9. Install the oil pan onto the cylinder block
within 15 minutes after applying sealant. Install the
fasteners and tighten to 60 inch Ibs. (5 Nm).

10. Install the bell housing cover.

11. Connect the exhaust pipe to the engine mani-
fold with new gasket in place. Tighten the exhaust
pipe to manifold flange nuts to 33 ft. Ibs. (45 Nm).
Install and tighten the support bolt to 18 ft. Ibs. (25
Nm).

12. Install the oil drain plug and tighten to 29 ft.
Ibs. (40 Nm).

13. Fill the crankcase to the proper level.

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

14. Connect the negative battery cable. Start the
engine and check for leaks.

1.6L and 2.0L Engines
FRONT WHEEL DRIVE
» See Figures 137 and 138

1. Disconnect the negative battery cable.

2. Raise the vehicle and support safely.

3. Remove the oil pan drain plug and drain the
engine oil.

T 93153028
Fig. 137 0il pan and related components—

2.0L SOHC engine

93153529
Fig. 138 Qil pan and removal for FWD and
AWD 1.6L and 2.0L DOHC engines

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

4. Disconnect and lower the exhaust pipe from
the engine manifold.

5. Using the appropriate equipment, support the
weight of the engine.

6. Remove the retainer bolts and the center
crossmember.

7. Remove the oil pan bolts. Using special tool
MD998727, tap in between the engine block and the
oil pan.

~Do not use a chisel, screwdriver or similar
tool when removing the oil pan. Damage to
engine components may occur.

8. Inspect the oil pan for damage and cracks.
Replace if faulty. While the pan is removed, inspect
the oil screen for clogging, damage and cracks. Re-
place if faulty.

To install:

9. Using a wire brush or other tool, scrape clean
all gasket surfaces of the cylinder block and the oil
pan so that all loose material is removed. Clean seal-
ing surfaces of all dirt and oil.

10. Apply sealant around the gasket surfaces of
the oil pan in such a manner that all bolt holes are
circled and there is a continuous bead of sealer
around the entire perimeter of the il pan.

~The continuous bead of sealer should be
applied in a bead approximately 0.16 in.
(4mm) in diameter.

11. Install the oil pan onto the cylinder block
within 15 minutes after applying sealant. Install the
fasteners and tighten to 4-6 ft. Ibs. (68 Nm).

12. Install the crossmember and tighten the
mounting bolts to 72 ft. Ibs. (100 Nm).

13. Connect the exhaust pipe to the engine mani-
fold with new gasket in place. Tighten the exhaust
pipe to manifold flange nuts to 29 ft. Ibs. (40 Nm).

14. Install the oil drain plug and tighten to 33 ft.
Ibs.

15. Lower the vehicle and fill the crankcase to the
proper level with clean engine oil.

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

16. Connect the negative battery cable.
17. Start the engine and check for leaks.

ALL WHEEL DRIVE
» See Figure 138

1. Disconnect the negative battery cable.

2. Raise the vehicle and support safely.

3. Remove the oil pan drain plug and drain the
engine oil.

i CAUTION ...

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

4. Disconnect and lower the exhaust pipe from
the engine manifold.

5. Remove the transfer assembly and right dri-
veshatt.

6. Using the appropriate equipment, support the
weight of the engine and remove the center cross-
member.

7. Disconnect the return pipe for the tur-
bocharger from the side of the oil pan.

8. Remove the oil pan bolts. Using special tool
MD988727, tap in between the engine block and the
oil pan.

= Do not use a chisel, screwdriver or similar
tool when removing the oil pan. Damage to
engine components may occur.
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9. Inspect the oil pan for damage and cracks.
Replace if faulty. While the pan is removed, inspect
the oil screen for clogging, damage and cracks. Re-
place if faulty.

To install:

10. Using a wire brush or other tool, scrape clean
all gasket surfaces of the cylinder block and the oil
panso that all loose material is removed. Clean seal-
ing surfaces of all dirt and oil.

11. Apply sealant around the gasket surfaces of
the oil pan in such a manner that all bolt holes are
circled and there is a continuous bead of sealer
around the entire perimeter of the oil pan.

=The continuous bead of sealer should be
applied in a bead approximately 0.16 in.
(4mm) in diameter.

12. Install the oil pan onto the cylinder block
within 15 minutes after applying sealant. Install the
fasteners and tighten to 4-6 t. Ibs. (6-8 Nm).

13. Install the oil return pipe using a new gasket,
if removed. Tighten retainers to 57 fi. Ibs. (7-10
Nm).

14. Install the left member and tighten the forward
retainer bolts to 72 ft. Ibs. (100 Nm). Tighten the
rearward left member bolts to 58 ft. Ibs. (80 Nm).

15. Install the transfer assembly and right drive-
shaft.

16. Connect the exhaust pipe from the engine
manifold with new gasket in place. Tighten the ex-
haust pipe to manifold flange nuts to 29 ft. Ibs. (40
N

m).

17. Install the oil drain plug and tighten to 33 ft.
Ibs.

18. Lower the vehicle and fill the crankcase to the
proper level with clean engine oil.

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

19. Connect the negative battery cable. Start the
engine and check for leaks.

2.4L Engine
» See Figure 139
1. Disconnect the negative battery cable.

93153g30
Fig. 139 0il pan and related components—

2.4L engine

2. Remove the oil pan drain plug and drain the
engine oil.

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when ehanging the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

3. Remove the oil dipstick and tube assembly.

4. Detach the Heated Oxygen (HO,S) sensor
connector.

5. Remove the front exhaust pipe from the vehi-
cle.

6. Remove the bell housing cover.

7. Remove the oil pan retainer bolts. Using spe-
cial tool MD998727 or equivalent, tap in between the
engine block and the oil pan.

= Do not use a prytool when removing the oil
pan. Damage to engine components may oc-
Giir.

To install:

8. Apply sealant around the gasket surfaces of
the oil pan.

9. Install the oil pan onto the cylinder block
within 15 minutes after applying sealant. Install the
fasteners and tighten to 6 ft. Ibs. (8 Nm).

10. Install the oil drain plug and tighten to 29 ft.
Ibs. (39 Nm).

11. Install the bell housing cover, and tighten the
mounting bolts to 7 ft. tbs. {9 Nm).

12. Install the front exhaust pipe and tighten the
bolts at the catalytic converter to 36 ft. Ibs. (49 Nm).
Tighten the nuts at the exhaust manifold to 32 ft. Ibs.
(44 Nm).

13. Reconnect the HO,S sensor connector.

14. Fill the crankcase to the proper level.

s WARNING

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

15. Connect the negative battery cable. Start the
engine and check for leaks.
3.0L Engines
» See Figure 140

1. Disconnect the negative battery cable.
2. Remove the oil pan drain plug and drain the
engine oil.

sk CAUTION

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure to used en-

{16 in) )
diameter*

Groove

Hole of bolt
7923PG6T

Fig. 140 Oil pan bolt tightening sequence
and application of sealant to the pan—Dia-

mante 3.0L engines

gine oil. Soap and water, or waterless hand
cleaner should be used.

3. Remove the left side crossmember. If
equipped with 4WS, it will also be necessary to re-
move the right side crossmember.

4. Remove the starter motor.

5. Disconnect the roll stopper stay bracket, from
the rear transaxle stay bracket. Remove the both
transaxle stay brackets.

6. Remove the bell housing lower cover.

7. Remove the oil pan mounting bolts. Using
special tool MD398727 or equivalent, separate and
remove the engine ol pan.

To install:

8. Apply a 0.16 in. (4mm) continuous bead of

sealer around the surface of the oil pan.

= Assemble the oil pan to the cylinder block
within 15 minutes after applying the sealant.

9. Install the oil pan mounting bolts. Following
proper sequence, tighten mounting bolts to 48 inch
Ibs. (6 Nm).

10. Install lower bell housing cover and the
starter motor.

11. Install the transaxle stay brackets and connect
the roll stopper bracket.

12. Install the crossmember(s) and tighten the
mounting bolts to 43-51 ft. Ibs. (6070 Nm).

13. Fill the engine with the proper amount of oil.

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

14, Connect the negative battery cable and check
for leaks.
3.5L Engine
» See Figures 141, 142, and 143

1. Disconnect the negative battery cable.
2. Drain the engine oil.

< CAUTION .

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
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7923PG68
Fig. 141 Install a boll in the threaded hole
to force the oil pan from the engine block—
3.5L engine

Groove Hole of bolt

7923PG69
Fig. 142 Apply sealant and tighten the bolts
in the order shown—3.5L engine, upper oil
pan shown

View from above
lower oil pan

7923PG70
Fig. 143 Apply sealant and tighten the bolts
in the order shown—3.5L engine, lower oil

pan shown

to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

3. Remove the mounting bolts from the lower
0il pan.

4. Place a block of wood against the side of the
pan and tap the block with a hammer to break the
seal and remove the lower pan.

5. Remove the starter.

6. Remove the dipstick tube.

7. Unbolt the upper oil pan.

Do not pry or use seai breaker tool to remove
the oil pan. Damage fo the aluminum surface
can result.

8. Screw a bolt into the threaded hole to force
the oil pan from the engine block and remove the

n.
9. Remove the bolt used to remove the pan.

To install:

10. Clean and degrease the sealing surfaces of
the upper oil pan and engine block.

11. Apply a bead of silicone sealant along the
mounting surface of the upper oil pan.

12. Install the upper oil pan. Tighten the bolts in
sequence to 4 1. Ibs. (6 Nm).

13. Install the dipstick tube using a new 0-ring.

14. install the starter assembly.

15. Clean and degrease the sealing surface of the
lower oil pan.

16. Place a bead of sealant on the mounting sur-
face of the lower oil pan. Install the lower pan.
Tighten the bolts in sequence to 7-9 ft. Ibs. (1012
Nm).

17. Instalt the drain plug using a new washer.
Tighten the drain plug to 29 ft. Ibs. (39 Nm).

18. Lower the vehicle and fill the crankcase to the
correct level.

WARNING .....

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

19. Connect the negative battery cable.
20. Start the engine and check for leaks.

0il Pump

REMOVAL & INSTALLATION

1.5L and 1.8L Engines
» See Figures 144 and 145

=Whenever the oil pump is disassembled or
the cover removed, the gear cavity must be
filled with petroleum jelly to seal the pump
and act as a prime. Do not use grease.

1. Disconnect the negative battery cable.
2. Raise and support the vehicle.
3. Drain the engine oil

CAUTION

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your

N 93153927
Fig. 144 Exploded view of the oil pump
mounting—1.5L engine

Removal steps

1. O fiter

2. rain piug

3. Drain plug gasket
n

13. il pump case cover
14 Guter otor
15 Inner rotor

93153¢31
Fig. 145 Exploded view of the oil pump
mounting—1.8L engine

hands and any other exposed skin areas as
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

4. Support the engine using a suitable device

5. Remove the front engine mount bracket and
accessory drive belts.

6. Remove timing belt upper and lower covers.

7. Remove the timing belt and crankshaft
sprocket. Refer to the timing belt procedure in this
section.

8. Remove the oil pan and remove the oil
screen.
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9. Remove the front cover mounting bolts. Note
the lengths of the mounting bolts as they are re-
moved for proper installation.

10. Remove the front case assembly and oil
pump assembly.

11. Remove the oil pump cover.

12. Remove the inner and outer gears from the
front case.

To install

13. Remove all gasket material from the mating
surfaces and clean all parts.

14. Thoroughly coat both oil pump gears with
clean engine oil and install them in the correct direc-
tion of rotation.

15. Install the pump cover and tighten the bolts to
84 inch Ibs. (10 Nm).

16. Coat the relief valve and spring with clean en-
gine oil. Install them and tighten the plug to 33 ft.
Ibs. (45 Nm).

17. Install a new front crankshaft seal and coat
the lips of the seal with clean engine oil.

18. Install the front case and oil pump assembly
to the engine block using a new gasket. Tighten the
bolts to 10 . Ibs. (14 Nm).

19. Install the oil screen with new gasket. Torque
the screen bolts to 14 t. Ibs. (19 Nm).

20. Instal! the oil pan.

21. Install the crankshaft sprocket and timing
belt. Refer to the timing belt procedure in this sec-
tion.

22. Fill the crankcase to the proper level.

= WARNING

Operating the engine without the proper
amount and fype of engine oil will result in
severe engine damage.

23. Connect the negative battery cable.

1.6L, 2.0L and 2.4L Engines
» See Figures 146, 147, 148, and 149

=Whenever the oil pump is disassembled or
the cover removed, the gear cavity must be
filled with petroleum jelly to seal the pump
and act as a prime. Do not use grease.

1. Disconnect the negative battery cable.

2. Rotate the engine so No. 1 cylinder is on Top
Dead Center (TDC) of its compression stroke.

3. Drain the engine oil.

i CAUTION

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

4. Using the proper equipment, support the
weight of the engine. Remove the front engine mount
bracket and accessory drive belts.

5. Remove timing belt upper and lower covers.

6. Remove the timing belt and crankshaft
sprocket. Refer to the timing belt procedure in this
section.

7. Detach the electrical connector from the oil
pressure sending unit and remove the oil pressure
sensor. Remove the oil filter and the oil filter bracket.

8. Remove the oil pan, oil screen and gasket.

9. Using special tool MD398162, remove the
plug cap in the engine front cover.

10. Remove the plug on the side of the engine

" block. Insert a Phillips screwdriver with a shank di-

ameter of 0.32 in. (8mmy into the plug hole. This will
hold the silent shaft.

11. Remove the driven gear bolt that secures the
oil pump driven gear to the silent shaft.

12. Remove the front cover mounting bolts. Note
the lengths of the mounting bolts as they are re-
moved for proper installation.

13. Remove the front case cover and oil pump
assembly. If necessary, the silent shaft can come out
with the cover assembly.

14. Remove the oil pump cover, located on the
back of the engine front cover. Remove the oil pump
drive and driven gears.

15. After disassembling the oil pump, clean all
components and remove gasket material from mating
surfaces. .

16. Assemble the oil pump gears into the front
case and rotate it to ensure smooth rotation and no
looseness. Be sure there is no ridge wear on the con-
tact surface between the front case and the gear sur-
face of the oil pump front cover.

To install

17. Align the timing mark on the oil pump drive
gear with that on the driven gear and install them into
the engine front case. Apply engine oil to the gears.

18. Install the oil pump cover and tighten the re-
tainer bolts to 13 ft. Ibs. (18 Nm).

19. Using the appropriate driver, install a new
crankshaft seal into the front case.

20. Position new front case gasket in place. Set
seal guide tool MD998285 on the front end of the
crankshaft to protect the seal from damage. Apply a
thin coat of oil to the outer circumference of the seal
pilot tool.

21. Install the front case assembly through a new
front case gasket and temporarily tighten the flange
bolts:

22. Mount the oil filter on the bracket with new oil
filter bracket gasket in place. Install the bolts with
washers and tighten to 14 ft. Ibs. (19 Nm).

23. Insert a Phillips screwdriver into the hole in
the left side of the engine block to lock the silent
shaft in place.

24. Install the oil pump drive gear onto the left
silent shaft. Tighten the driven gear bolt to 27 ft. Ibs.
(37 Nm).

25. Install a new 0-ring to the groove in the front
case and install the plug cap. Using the special tool
MD998162, tighten the cap to 17 ft. Ibs. (24 Nm).

26. Install the oil screen in position with new
gasket in place.

27. Clean both mating surfaces of the oil pan and
the cylinder block. Apply sealant in the groove in the
oil pan flange.

= After applying sealant to the oil pan, do
not exceed 15 minutes before installing the
oil pan.

28. Install the oil pan to the engine and secure
with the retainers. Tighten bolts to 5 ft. Ibs. (7 Nm).

29. Install the oil pressure gauge unit and the oil
pressure switch. Connect the electrical harness con-
nector.

30. Install the oil cooler. Secure with il cooler
bolt tightened to 31 ft. Ibs. (43 Nm).

31. Refill the crankcase.

32. Install new oil filter.

Phillips screwdriver
7923PGT1
Fig. 146 Holding the silent shaft for ofl
pump gear removal—2.0L engine

MD998162

MD998783

7923PG72
Fig. 147 Use the special socket and holder
to remove the balance shaft plug—2.0 en-
gine

7923PG73
Fig. 148 Aligning oil pump timing marks—

2.0L engine

=30 L=20
), (11g (79

L=565
295) (2147

Tighten together
- with belt tensione

L=Bolt length below
head [mm (in.))
7923PG74

Fig. 149 Front case bolt identification—
2.0L and 2.4L engines
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< WARNING

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

33. Connect the negative battery cable and start
the engine. .

34. Verify correct oil pressure.

35. Inspect for leaks.

3.0L Engines
¥ See Figure 150

=Whenever the oil pump is disassembled or
the cover removed, the gear cavity must be
filled with petroleum jelly to seal the pump
and act as a prime. Do not use grease.

1. Disconnect the negative battery cable.
2. Drain the engine oil.

sk CAUTION .

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure fo used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

3. Remove the front engine mount bracket and
accessory drive belts.

4. Remove timing belt upper and lower covers.

5. Remove the timing belt and crankshaft
sprocket. Refer to the timing belt procedure in this
section.

6. Remove the oil pan.

7. Remove the oil screen and gasket.

8. Remove the front cover mounting bolts. Note
the lengths of the mounting bolts as they are re-
moved for proper installation.

9. Remove the front case cover and oil pump
assembly.
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93153g32
Fig. 150 Exploded view of the oil pump
mounting—3.0L engines

To install:

10. Thoroughly clean all gasket material from all
mounting surfaces.

11. Apply engine oil to the entire surface of the
gears or rotors.

12. Assemble the front case cover and oil pump
assembly to the engine block.

13. Install the oil screen with new gasket.

14. Install the oil pan

15. Install the crankshaft sprocket and timing
belt. Refer to the timing belt procedure in this sec-
tion.

16. Install the timing belt covers.

17. Install the drive belts and the front engine
mount bracket.

18. Connect the negative battery cable, refill the
crankcase and check for adequate oil pressure.

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

3.5L Engine
» See Figures 151 and 152

1. Disconnect the negative battery cable.

2. Remove the timing belt. Refer to the timing
belt procedure in this section.

3. Drain the engine oil.

T923PG78
Fig. 151 Apply sealant to the rear of the oil
pump case—3.5L engine

7 ftlbs.
23 Nm
17 ttlbs.
23 Nm
2 17tibs.

» Lubricate all internal
*% parts with engine oil
during reassembly.

Removal steps

Oil pressure gauge unit
Qil filter

Oil filter bracket

Qil filter bracket gasket
Drain plug

Drain plug gasket

Oil pan, lower

Cover

Qil pan, upper

Baffle plate

Qil screen

SOOPNOUAWN

) 44 Nm /.
0<1-l 3B3ftlbs. o
< 9.8 Nm ¢

Fig. 152 Exploded view of the oil pump mounting—3.5L engine

12. Qil screen gasket

13. Baffle plate

14. Plug

15. Relief spring

16. Relief plunger

17. Crankshaft oil seal

18. Qil pump case

19. O-ring

20. Oil pump cover

21. Oil pump outer rotor

22. Oil pump inner rotor
7923PGT7
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The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

4. Remove the splash shield from the wheel
well.
5. Remove the oil filter adapter.
6. Remove the lower and upper oil pans.
7. Remove the lower baffle, oil pump pick-up
and upper baffle.
8. Remove the oil pump case mounting bolts
and the oil pump case.
9. Remove the oil pump gear cover.
10. Make matchmarks on the oll pump rotors be-
fore removing them.
11. Remove the crankshaft seal from the oil pump
case.
To install:
12. Install a new crankshaft seal in the oil pump

cover.

13. Apply engine oil to the rotors, then align the
matchmarks and install the rotors in the oil pump
case.
14. Install the rotor cover. Tighten the bolts to 7
it. Ibs. (10 Nm).

15. Apply a 0.113 in. (3mm) bead of sealant to
the back of the oil pump case. Install the case on the
engine and lighten the bolts to 10 &, Ibs. (14 Nm).

16. Install the upper baffle plate and oil pump
pick-up using a new gasket. Tighten the baffle bolts
to 7 ft. 1bs. (10 Nm) and the pick-up bolts to 13 1.
Ibs. (18 Nm).

17. Install the lower baffle in the upper oil pan.
Tighten the bolts to 8 . Ibs. (11 Nm).

18. Install the oil pans.

19. Install the oil filter adapter using a new gas-
Ket. Tighten the larger bolto 30 ft. Ibs. (41 Nm) and
the smaller balt to 17 . Ibs. (23 Nm).

20. Install the timing belt and remaining compo-
nents. Refer to the timing belt procedure in this sec-
tion.

21. Fill the engine with the correct amount of oil.

WARNING

Operating the engine without the proper
amount and type of engine oil will result in
severe engine damage.

22. Connect the negative battery cable.
23. Start the engine and check for leaks.

REMOVAL & INSTALLATION

» See Figures 153 and 154

1. Disconnect the negative battery cable.
2. Remove the accessory drive belts from
around the crankshat pulley. Refer to Section 1.

SO153pES
Fig. 153 Remove the fasteners, then re-
move the side inner fender splash shield

TWEEAPSD
Fig. 154 Unfasten the crankshaft pulley re-
taining bolts, then remove the pulley

3. Raise and support the vehicle.

4. Remove the passenger side front wheel,

5. Remove the passenger side inner fender
splash shield to gain access to the crankshaft
damper.

6. Onthe 1.5L, 1.6L, 2.0L and 2.4L engines, re-
move the pulley-to-sprocket bolts.

7. Onthe 1.50, 1.8L, 3.0L and 3.5L engines, re-
move the crankshaft pulley center retaining bolt.

8. Remove the damper from the crankshaft us-
ing a suitable puller,

To install:

9. Place the damper onto the crankshaft, ensur-
ing the key-way is aligned.

10. Onthe 1.5L, 1.8L, 3.0L and 3.5L engines, in-
stall the crankshaft pulley center retaining bolt and
fighten the bolt as follows:

& 1.5L enging: 51-72 . Ibs. (70~100 Nm)

an; 1.8L and 3.5L engines: 134 ft. lbs. (185

» 3.0L engines: 108-116 ft. Ibs. (150160

Nem)

11, Onthe 15L, 16L, 2.0L and 2 4L engines, in-
stall the pulley-to-sprocket bolts and tighten the bolts
as follows:

® 1.5L engine: 10 ft. Ibs. (14 Nm)
* 1.6L and 2.0L engines: 14-22 ft. Ibs.

(20-30 Nm)

= 2.4L engine; 18 fi. Ibs. (25 Nm)

12. On the 1.6 and 2,0L engines, install the pul-
ley-to-sprocket bolts and tighten them to 14-22 ft
Ibs. (20-30 Nm).

13. Install the splash shieid

14. Install the wheel, then carefully lower the ve-
hicle.

15. Install the accessory drive belts. Refer to Sec-
tion 1.

16. Connect the negative battery cable.

Timing Cover and Belt

REMOVAL & INSTALLATION

~Reter 1o Section 1 for the proper timing
belt service interval.

1.5L Engine
1990—94 MODELS
# See Figures 155 and 156

1. Disconnect the negative baltery cable.

2. Remove the engine under cover.

3. Raise and safely support the weight of the en-
gine using the appropriate equipment. Remove the
front engine mount bracket and accessory drive belts.

k4, It necessary, remove the coolant reservoir
fank.

5. Using the proper equipment, slightly raise
the engine to take the weight off the side engine
mount. Remove the engine mount bracket.

6. Remove the drive belts, tension pulley brack-
ets, water pump pulley and crankshatt pulley.

7. Remove all attaching screws and remove the
upper and fower timing belt covers.

8. Make a mark on the back of the timing belt
indicating the direction of rotation so it may be re-
assembled in the same direction if it is to be reused.
Lou::? the timing belt tensioner and remove the tim-
ing belt.

==|f coolant or engine oil comes in contact
with the timing belt, they will drastically
shoren its life. Also, do not allow engine oil
or coolant to contact the timing beit sprock-
ets or tensioner assembly.

9. Remove the tensioner spacer, tensioner
spring and tensioner assembly.

10. Inspect the timing belt for cracks on back sur-
face, sides, bottom and check for separaled canvas.
Check the tensioner pulley for smooth rotation.

To Install:

11. Position the tensioner, tensioner spring and
tensioner spacer on enging block.

12. Align the timing marks on the camshaft
sprocket and crankshaft sprocket. This will position
No. 1 pisten on TDC on the compression stroke.

13. Position the timing belt on the crankshaft
sprocket and keeping the tension side of the belt
tight, set it on the camshatt sprocket.

14. Apply counterclockwise force to the camshaft
sprocket 1o give tension to the belt and make sure all
liming marks are aligned.

15. Loosen the pivot side tensioner bolt and the
slot side bolt. Allow the spring to take up the slack.

16. Tighten the siot side tensioner bolt and then
the pivot side bolt. If the pivot side bolt is tightened
first, the tensioner could turn with bolt, causing over
tension.

17. Tum the crankshaft clockwise. Loosen the
pivot side tensioner bolt and then the slot side bolt to
allow the spring to take up any remaining slack.
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3 pou . f:v"'i" 14. Flange
2. Power steerin, 8. Crankshaft pulley 3

pul a pump 9. Damper pulley 15. Tensioner spacer
3. Water pump puliey 10. Upper cover 16. Tensioner spring
4. Atternator bracket 1. LWSI’O::BI‘ :; ;:?tlbnﬂ
5. Alternator 12. Timing belt 4
6. Crankshaht bolt 13. Cranl sprocket 19. Camshaft sprocket

91251085

Fig. 155 Exploded view of the timing belt covers, timing belt and related parts—1990-94 1.5L

CAMSHAFT
SPROCKET

tion—1990-94 1.5L engine

91251ga6

Fig. 156 Camshaft and crankshaft sprocket mark alignment for proper timing belt installa-

Tighten the slot bolt and then the pivot side bolt to
14-20 ft. Ibs. (20-27 Nm).

18. Check the belt tension by holding the ten-
sioner and timing belt together by hand and give the
belt a slight thumb pressure at a point level with ten-
sioner center. Make sure the belt cog crest comes as
deep as about '/, of the width of the slot side ten-
sioner bolt head. Do not manually overtighten the
beit or it will make a howling noise.

19. Install the timing belt covers and all related
items.

20. Connect the negative battery cable.

1995-00 MODELS
# See Figure 157

1. Disconnect the negative battery cable.

2. Remove the engine undercover.

3. Rotate the crankshaft clockwise and position
the engine at TOC of the compression stroke.

4. Raise and safely support the weight of the en-
gine using the appropriate equipment. Remove the
A/C clamp, front engine mount bracket and accessory
drive belts.

5. Remove the crankshaft pulley.

6. Remove timing belt upper and lower covers.

7. Make a mark on the back of the timing belt
indicating the direction of rotation so it may be re-
assembled in the same direction if it is to be reused.
Loosen the timing belt tensioner and move the ten-
sioner to provide slack to the timing belt. Tighten the
tensioner in this position.

8. Remove the timing belt.

Coolant and engine oil will damage the rub-
ber in the timing helt, drastically reducing its
lite. Do not allow engine oil or coolant to
contact the timing belt, the sprockets or ten-
sioner assembly.

9. If defective, remove the tensioner spacer, ten-
sioner spring and tensioner assembly.

To install:

10. Position the tensioner, tensioner spring and
tensioner spacer on engine block.

11. Align the timing marks on the camshaft
sprocket and crankshaft sprocket. This will position
No. 1 piston on TDC on the compression stroke.

12. Position the timing belt on the crankshaft
sprocket and keeping the tension side of the belt
tight, set it on the camshaft sprocket, then the ten-
sioner.

13. Apply slight counterclockwise force to the
camshaft sprocket to give tension to the belt and be
sure all timing marks are aligned.

14. Loosen the pivot side tensioner bolt and the
slot side bolt. Allow the spring to remove the slack.

15. Tighten the slot side tensioner bolt, then the
pivot side bolt. If the pivot side bolt is tightened first,
the tensioner could turn with balt, causing over ten-
sion.

16. Turn the crankshatt clockwise. Loosen the
pivot side tensioner bolt, then the slot side bolt to al-
low the spring to take up any remaining slack.
Tighten the slot bolt, then the pivot side bolt to 17 .
1bs. (24 Nm).

17. Install the timing belt covers and tighten the
cover bolts to 84-96 inch Ibs. (1011 Nm). Install all
other applicable components.

Timing mark
Camshaft 228
sprocket

Timing mark

Timing belt
tensioner

L Timing mark
Tensioner

spring i— Timing mark

79235056
Fig. 157 Align the timing belt sprockels as
indicated before removing the timing belt—
199500 1.5L engine
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1.6L & 2.0L (Non-Turbo) DOHC Engines
» See Figure 158

=The 1.6L engine is not equipped with

silant chafie Digranard all inchruptione nar.
SIIen: Sans. Uisregare am instruciions pe

taining to silent shafts if working on that en-
gine.

1. Disconnect the negative battery cable.

2. Remove the engine undercover.

3. If necessary, remove the coolant reservoir.

4. Using the proper equipment, slightly raise
the engine to take the weight off the side engine
mount. Remove the engine mount bracket.

5. Remove the drive belts, tension pulley brack-
ets, water pump pulley and crankshaft pulley.

6. Remove all attaching screws and remove the

upper and lower timing belt covers,

7. Rotate the crankshaft clockwise and align the
timing marks so No. 1 piston will be at TDC of the
compression stroke. At this time the timing marks on
the camshaft sprocket and the upper surface of the
cylinder head should coincide, and the dowel pin of
the camshaft sprocket should be at the upper side.

= Always rotate the crankshaft in a clockwise
direction. Make a mark on the back of the
timing belt indicating the direction of rotation
so it may be reassembled in the same direc-
tion if it is to be reused.

8. Remove the auto tensioner and remove the
outermost timing belt.

9. Remove the timing belt tensioner pulley, ten-
sioner arm, idler pulley, oil pump sprocket, special
washer, flange and spacer.

10. Remove the silent shaft (inner) belt tensioner
and remove the belt.

To install:

11. Align the timing marks on the crankshaft
sprocket and the silent shaft sprocket. Fit the inner
timing belt over the crankshaft and silent shaft
sprocket. Ensure that there is no slack in the belt.

12. While holding the inner timing belt tensioner
with your fingers, adjust the timing belt tension by
applying a force towards the center of the belt, until
the tension side of the belt is taut. Tighten the ten-
sioner bolt.

=When tightening the bolt of the tensioner,
ensure that the tensioner pulley shaft does
not rotate with the bolt. Allowing it to rotate
with the bolt can cause excessive tension on
the beit.

91251938
Fig. 158 Camshaft and crankshaft timing
belt sprocket alignment marks—1990-94
Mitsubishi 1.6L and 2.0L DOHC engines

13. Check belt for praper tension by depressing
the belt on it's long side with your finger and noting
the belt deflection. The desired reading is 0.20-0.28
in. (5—-7mm). If tension is not correct, readjust and
check belt deflection.

14. Install the flange, crankshaft and washer to
the crankshaft. The flange on the crankshaft sprocket
must be installed towards the inner timing belt
sprocket. Tighten bolt to 80-94 t. Ibs. (110130
Nm)

15. To install the oil pump spuom(el insert a
Phillips screwdriver with a shaft 0.31 in. (8mm) in di-
ameter into the plug hole in the left side of the cylin-
der block to hold the left silent shaft. Tighten the nut
to 36-43 ft. Ibs. (50-60 Nm).

16. Using a wrench, hold the camshaft at it's
hexagon between journal No. 2 and 3, then tighten
the bolt to 58-72 ft. Ibs. (80100 Nm). If no hexagon
is present between journal No. 2 and 3, hold the
sprocket stationary with a spanner wrench while
tightening the refainer bolt.

17. Carefully push the auto tensioner rod in until
the set hole in the rod aligns with the hole in the
cylinder. Place a wire into the hole to retain the rod.

18. Install the tensioner pulley onto the tensioner
arm. Locate the pinhole in the tensioner pulley shaft
to the left of the center bolt. Then, tighten the center
bolt finger-tight.

19. When installing the timing belt, turn the 2
camshaft sprockets so their dowe! pins are located on
top. Align the timing marks facing each other with the
top surface of the cylinder head. When you let go of
the exhaust camshaft sprocket, it will rotate 1 tooth in
the counterclockwise direction. This should be taken
into account when instatling the timing belts on the
sprocket.

=Both camshaft sprockets are used for the
intake and exhaust camshafts and are pro-
vided with 2 timing marks. When the
sprocket is mounted on the exhaust
camshaft, use the timing mark on the right
with the dowel pin hole on top. For the intake
camshaft sprocket, use the 1 on the left with
the dowel pin hele on top.

20. Align the crankshaft sprocket and oil pump
sprocket timing marks.

21, After alignment of the oil pump sprocket tim-
ing marks, remove the plug on the cylinder block and
insert a Phillips screwdriver with a shaft diameter of
0.31 in. (8mm) through the hole. If the shaft can be
inserted 2.4 in. deep, the silent shaft is in the correct
position. If the shaft of the tool can only be inserted
0.8-1.0 in. (20-25mm) deep, turn the oil pump
sprocket 1 turn and realign the marks. Reinsert the
tool making sure it is inserted 2.4 in. deep. Keep the
tool inserted in hole for the remainder of this proce-
dure.

=The ahove step assures that the oil pump
socket is in correct orientation to the silent
shafis. This step must not be skipped or a vi-
bration may develop during engine opera-
tion.

22. Install the timing belt as follows:

a. Install the timing belt around the intake
camshatt sprocket and retain it with 2 spring
clips or binder clips.

b. Install the timing belt around the exhaust
sprocket, aligning the timing marks with the
cylinder head top surface using 2 wrenches. Re-
tain the belt with 2 spring clips.

¢. Install the timing belt around the idler pul-
ley, oil pump sprocket, crankshaft sprocket and
the tensioner pultey. Remove the 2 spring clips.

d. Lift upward on the tensioner pulley in a
clockwise direction and tighten the center bolt.
Make sure all umiﬁg marks are augﬁt:u

¢. Rotate the crankshaft '/, turn counterclock-
wise. Then, turn in clockwise until the timing
marks are aligned again.

23. To adjust the timing (outer) belt, turn the
craikstiaft '/ tum counterclockwise, then twin it
clockwise to move No. 1 cylinder to TDC.

24. Loosen the center bolt. Using tool
MD998738 or equivalent and a torque wrench, apply
atorque of 22-25 inch. Ibs. (2.6-2.8 Nm). Tighten
the center bolt.

25. Screw the special ool into the engine left
support bracket until its end makes contact with the
tensioner arm. At this point, screw the special toot in
some more and remove the set wire attached to the
auto tensioner, if the wire was not previously re-
moved. Then remove the special tool.

26. Rotate the crankshaft 2 complete turns clock-
wise and let it sit for approximately 15 minutes. Then,
measure the auto tensioner protrusion (the distance
between the tensioner arm and auto tensioner body)
to ensure that it is within 0.15-0.18 in. (3.8-4.5mm).
If out of specification, repeat Step 1—4 until the spec-
ified value is obfained.

27. Ifthe timing belt tension adjustment is being
performed with the engine mounted in the vehicle,
and clearance between the tensioner arm and the auto
tensioner body cannot be measured, the following al-
ternative method can be used:

a. Screw in special tool MD998738 or equiv-
alent, until its end makes contact with the ten-
sioner arm.

b. After the special tool makes contact with
the arm, screw it in some more to retract the auto
tensioner pushrod while counting the number of
turns the tool makes until the tensioner arm is
brought into contact with the auto tensioner
body. Make sure the number of turns the special
tool makes conforms with the standard value of
2'/»-3 tums.

¢. Install the rubber plug to the timing belt
Tear COver.

28. Install the timing belt covers and all related
items.

29. Connect the negative battery cable.

1.8L & 2.0L SOHC Engines
# See Figures 159, 160, and 161

1. Position the engine so the No. 1 piston is at
TDC of the compression stroke.

2. Disconnect the negative battery cable.

3. Remove the engine undercover.

4. Using the proper equipment, slightly raise
the engine to take the weight off the side engine
mount. Remove the engine mount bracket.

5. Remove the drive belts, tension pulley brack-
ets, water pump pulley and crankshaft pulley.

6. Remove all attaching screws and remove the
upper and lower timing belt covers.

7. Remove the timing belt covers.

8. Remove the outer crankshaft sprocket and
flange.

9. Remove the silent shaft (inner) belt tensioner
and remove the beit.
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TIMING MARK
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TIMING MARK
912519
Fig. 159 Camshaft and crankshaft sprocket
alignment for proper timing belt replace-
ment—1.8L and 2.0L SOHC engines

91251gb1

Fig. 160 Silent shaft sprocket alignment
marks for beit replacement—1.8L and 2.0L
SOHG engines
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Fig. 161 Checking the rear silent shaft for
proper positioning—1.8L and 2.0L SOHG
engines

To install:

10. Align the timing marks of the silent shaft
sprockets and the crankshaft sprocket with the timing
marks on the front case.

11. Wrap the timing belt around the sprockets so
there is no siack in the upper span of the belt and the
timing marks are still aligned.

12. Install the tensioner pulley and move the pul-
Jey by hand so the long side of the belt deflects about
g in. (Bmm).

13. Hold the pulley tightly so the pulley cannot
rotate when the bolt is tightened. Tighten the bolt to
15 . 1bs. (20 Nm) and recheck the deflection
amount.

14. install the timing belt tensioner fully toward
the water pump and tighten the bolts. Place the upper
end of the spring against the water pump body.

15. Align the timing marks of the camshaft,
crankshaft and oil pump sprockets with their corre-
sponding marks on the front case or rear cover.

=There is a possibility to align all timing
marks and have the oil pump sprocket and
silent shaft out of time, causing an engine vi-
bration during operation. If the following step
is not followed exactly, there is a 50 percent
chance that the silent shaft alignment will be
180 degrees off.

16. Before installing the timing belt, ensure that
the lett side (rear) silent shaft (oil pump sprocket) is
in the correct position as foliows:

a. Remove the plug from the rear side of the
block and insert a tool with shaft diameter of
0.31 in. (8mm) into the hole.

b. With the timing marks still aligned, the
shaft of the tool must be able to go in at least
2'/3 in. (59mm). If the tool can only go in about
1in. (25mm), the shaft is not in the correct ori-
entation and will cause a vibration during engine
operation. Remave the tool from the hole and
turn the oit pump sprocket 1 complete revolution.
Realign the timing marks and insert the tool. The
shaft of the tool must go in at least 2'/3 in.
(59mm).

¢. Recheck and realign the timing marks.

d. Leave the tool in place to hold the silent
shaft while continuing.

17. Install the belt to the crankshaft sprocket, oil
pump sprocket, then camshatt sprocket, in that order.
While doing so, make sure there is no slack between
the sprocket except where the tensioner is installed.

18. Recheck the timing marks' alignment. If all
are aligned, foosen the tensioner mounting bolt and
allow the tensioner o apply tension to the belt.

19. Remove the tool that is holding the silent
shaft and rotate the crankshatt a distance equal to 2
teeth on the camshaft sprocket. This will allow the
tensioner to automatically apply the proper tension
on the belt. Do not manually overtighten the belt or it
will howl.

20. Tighten the lower mounting bolt first, then the
upper spacer bolt.

21. To verify correct belt tension, check that the
deflection at the longest span of the belt is about />
in. (13mm).

22. The installation of the timing belt covers and
all refated items, is the reverse of the removal proce-
dure. Make sure all pieces of packing are positioned
in the inner grooves of the covers when installing.

23. Connect the negative battery cable.

2.0L (Turbo) DOHC Engine
» See Figures 162 and 163

. Disconnect the negative battery cable.

. Remove the engine undercover.

. Remove the engine mount bracket.

. Remove the drive belts.

. Remove the belt tensioner pulley.

. Remove the water pump pulleys.

. Remove the crankshaft pulley. )

. Remove the stud bolt from the engine sup-
port bracket and remove the timing belt covers.

9. Rotate the crankshaft clockwise to line up the
camshaft timing marks. Always turn the crankshaft in
the normal direction of rotation only.

10. Loosen the tension pulley center bolt.

O ~NO U WN =

=~ |f the timing belt is to be reused, mark the
direction of rotation on the flat side of the
belt with an arrow.

11. Move the tension pulley towards the water
pump and remove the timing belt.

12. Remove the crankshaft sprocket center bolt
using special tool MB9g67 to hold the crankshat
sprocket while removing the center bolt. Then, use
MB998778 or equivalent puller to remove the
sprocket.

13. Mark the direction of rotation on the timing
belt B with a arrow.

14, Loosen the center bolt on the tensioner and
remove the belt.

Do not rotate the camshatfts or the crankshaft .

while the timing belt is removed.

To install:

15. Place the crankshaft sprocket on the crank-
shaft. Use tool MB9g67 or equivalent tc hold the
crankshaft sprocket while tightening the center bolt.
Tighten the center bolt to 80-94 ft. Ibs. (108127
Nm).

16. Align the timing marks on the crankshaft
sprocket B and the balance shaft.

17. Install timing belt B on the sprockets. Posi-
tion the center of the tensioner pulley to the left and
above the center of the mounting bolt.

18. Push the pulley clockwise toward the crank-
shait to apply tension {o the beit and tigiten the
mounting bolt to 14 ft. Ibs. (19 Nm). Do not let the
pulley turn when tightening the bolt because it will
cause excessive tension on the belt. The belt should
deflect 0.20-0.28 in. (5-7mm) when finger pressure
is applied between the putleys.

19. Install the crankshaft sensing blade and the
crankshaft sprocket. Apply engine oil to the mounting
bolt and tighten the bolt to 80-94 ft. Ibs. (108127
Nm).

20. Use a press or vise to compress the auto-ten-
sioner pushrod. Insert a set pin when the holes are
lined up.

Timing marks

Cylinder had
top surface

Timing
marks

Qil pump
sprocket

Crankshaft
sprocket

79235060
Fig. 162 Camshaft and crankshaft timing
belt sprocket TDC alignment mark position-
ing for timing belt removal and installa-

tion— 2.0L turbo engine
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Counterbalance
shaft sprocket
Belt tension side

#

Tazisgst
Fig. 163 Timing belt B installation mark
alignment— 2.0L turbo

i WARNING

Do not compress the pushrod too quickly,
damage to the pushrod can occur.

21. Install the auto-tensioner on the engine.

22. Align the timing marks on the camshaft
sprocket, crankshaft sprocket and the oil pump
sprocket.

23. Aiter aligning the mark on the oil pump
sprocket, remove the cylinder block plug and insert 2
prytool in the hole to check the position of the coun-
ferbalance shaft, The prytool should go in at least
2.36 in. (60mm) or more, if nat, rotate the oil pump
sprocket once and realign the timing mark so the pry-
tool goes in. Do not remove the prytool until the tim-
ing belt is installed.

24, Install the timing belt on the intake camshaft
and secure it with a clip.

25. Install the timing belt on the exhaust
camshaft.

26. Align the timing marks with the cylinder head
top surface using two wrenches. Secure the belt with
another clip.

27. Install the belt around the idler pulley, oil
pump sprocket, crankshaft sprocket and the tensioner
pulley.

28, Tum the tensioner pulley so the pinholes are
at the bottom. Press the pulley lightly against the tim-
ing belt.

29, Screw the special tool into the left engine
support bracket until it contacts the tensioner arm,
then screw the tool in a little more and remove the
pushrod pin from the auto-tensiongr. Remove the
special lool and tighten the center bolt to 35 t. Ibs,
(48 Nm).

30. Turn the crankshatt '/, turn counterclockwise,
then clockwise until the timing marks are aligned,

31. Loosen the center bolt. Install Mitsubishi
Special Tool MDI98T67, or equivalent, on the fen-
sioner pulley. Turn the tensioner pulley counterclock-
wise with a torque of 2.6 1t Ibs. (3.5 Nm) and tighten
the center bolt to 35 ft. ths. (48 Nm). Do not let the
tensioner pulley turn when tightening the bolt.

32. Tum the crankshaft clockwise wo revolutions
and align the timing marks.

33. After 15 minutes, measure the protrusion of
the pushrod on the auto-tensioner, The standard
measurement is 0.150-0,177 in (3.8—4.5mm). If the
protrusion is out of specification, loosen the ten-
sioner pulley, apply the proper forque to the belt and
retighten the center bolt,

34. Install the timing belt covers and all applica-
bie components

2.4L Engine
# See Figures 164 thru 182

1. Be sure that the engine's No. 1 piston is at
TOC in the compression stroke.

st GAUTION

' Wait at least 90 seconds after the negative

battery cable is disconnected to prevent pos-
sible deployment of the air bag.

2. Disconnect the negative baltery cable.

3. Remove the spark plug wires from the tree on
the upper cover,

4. Drain the cooling system.

i GAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

5. Remove the shroud, fan and accessory drive
belts.
6. Remove the radiator as required.

7. Remove the power steering pump, altemator,
air conditioning compressor, tension pulley and ac-
companying brackets, as required.

8. Remave the upper front timing belt cover.

9. Remove the water pump pulley and the
crankshaft pulley(s).

10. Remove the lower timing belt cover mounting
screws and remove the cover.

11. If the belt(s) are to be reused, mark the direc-
tion of rotation on the belt.

12. Remove the timing (outer) belt tensioner and
remave the belt. Unbol the tensioner from the block
and remove.

13. Remove the outer crankshaft sprocket and
flange.

14. Remove the silent shaft (inner) belt tensioner
and remove the inner belt. Unbolt the tensioner from
the block and remove it.

15. To remove the camshaft sprockets, use S5T
MBAgE7—(1 and MIT30B239, or their equivalents.

To install:

16. Install the camshaft sprockets and tighten the
center bolt to 65 ft. Ibs. (90 Nm).

17. Align the timing mark of the silent shaft belt
sprockets on the crankshaft and silent shaft with the
marks on the front case. Wrap the silent shaft belt
around the sprockets so there is no slack in the upper
span of the belt and the timing marks are still in line.

18. Install the tensioner initially so the actual
center of the pulley is above and to the left of the in-
stallation bot.

19. Move the pulley up by hand so the center
span of the long side of the belt deflects about v, in
(Bmm).

99150962
Fig. 164 Remove the upper engine mount-
to-mount bracket nuts

WIS
Fig. 165 Remove the upper engine mount
through-bolt . . .

315361
Fig. 166 . . . then remove the engine mount
from the vehicle

il

Fig. 167 Remove the three upper timing
cover retaining bolts . . .




9153084
Fig. 168 . . . then remove the upper timing
cover

515306
Fig. 171 Make sure you mark the rotation of
the timing belt if you plan on reusing the
belt

w15
Fig. 174 . . . then remove the tensioner from
the engine block

BH1ET0
Fig. 177 Remove the silent shaft tensioner
retaining bolt . . .
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H53pa3
Fig. 169 Remove the A/C beit tensioner pul-
ley and bracket assembly

F 9153036
Fig. 172 Remove the timing belt from the
engine by lifting it out the top

115580
Fig. 175 Remove the bolt and remove the
crankshaft timing belt pulley

53153p80
Fig. 178 . . . then remove the tensioner from
the engine block

S5
Fig. 170 Loosen the bolt on the tensioner
pulley and slide the pulley to the left to re-
lieve the tension on the timing belt

53153051
Fig. 173 Unfasten the two timing belt ten-
sioner retaining bolts . . .

G
Fig. 176 After unfastening the retainer, re-
move the CKP trigger wheel from the crank-
shaft

A315381
Fig. 179 Remove the silent shaft belt from
the engine
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79245030
Fig. 180 Silent shaft alignment marks. No-
tice the tension side of the inner (silent
shaft) belt—2.4L engine

Timing mark
(punch on sprocket)

Timing mark _
{on cylinder head) 7

Timing mark
{on front case}

-Timing mark
{notch in flange)

Timing mark
{notch in sprocket)

79245631
Fig. 181 Timing belt pulley alignment
marks—2.4L engine

20. Hold the pulley tightly so it does not rotate
when the bolt is tightened. Tighten the bolt to 15 ft.
Ibs. (20 Nm). If the pulley has moved, the belt will be
too tight.

21. Install the timing belt tensioner fully toward
the water pump and temporarily tighten the bolts.
Place the upper end of the spring against the water
pump body. Align the timing marks of the cam,
crankshaft and oil pump sprockets with the corre-
sponding marks on the front case or head.

~|f the following steps are not followed ex-
actly, there is a chance that the silent shaft
alignment will be 180 degrees off. This will
cause a noticeable vibration in the engine
and the entire procedure will have to be re-
peated.

22. Before installing the timing belt, ensure that
the left side silent shaft is in the correct position.

=t is possible to align the timing marks on
the camshaft sprocket, crankshaft sprocket
and the oil pump sprocket with the left bai-
ance shaft out of alignment.

23. With the timing mark on the oil pump pulley
aligned with the mark on the front case, check the
alignment of the left balance shaft to assure correct
shaft timing.

i

a. Remove the plug located on the left side of
the block in the area of the starter.

b. Insert a tool having a shaft diameter of 0.3
in. (8mm) into the hole.

c. With the timing marks stili aligned, the tool
must be able to go in at least 2'/5 in. (59mm). If
it can only go in about 1 in. (25mm), turn the oil
pump sprocket one complete revolution.

d. Recheck the position of the balance shaft
with the timing marks realigned. Leave the tool in
piace to hold the silent shaft while continuing.
24. Install the belt to the crankshaft sprocket, oil

pump sprocket and the camshaft sprocket, in that or-
der. While doing so, be sure there is no slack be-
tween the sprockets except where the tensioner will
take it up when released.

25. Recheck the timing marks’ alignment.

26. If all are aligned, loosen the tensioner mount-
ing bolt, and allow the tensioner to apply tension to
the belt.

27. Remove the tool that is holding the silent
shatt in place and tum the crankshaft clockwise a dis-
tance equal to two teeth of the camshaft sprocket.
This will allow the tensioner to automatically tension
the belt the proper amount.

i WARNING

Do not manually apply pressure to the ten-
sioner. This will overtighten the belt and will
cause a howling noise.

28. First tighten the lower mounting bolt and then
tighten the upper spacer bolt.

#o WARNING

I any binding Is felt when adjusting the tim-
ing belt tension by turning the crankshaft,
STOP turning the engine, because the pis-
tons may be hitting the valves.

29. To verify that belt tension is correct, check
that the deflection of the longest span (between the
camshaft and il pump sprockets) is /5 in. (13mm).

30. Install the lower timing belt cover. Be sure the
packing is properly positioned in the inner grooves of
the covers when installing.

31. Install the water pump pulley and the crank-
shatt pulley(s).

32. Install the upper front timing belt cover.

33. Install the power steering pump, alternator,
air conditioning compressor, tension pulley and ac-
companying brackets, as required.

34. Install the radiator, shroud, fan and accessory
drive belts.

35. Install the spark plug wires to the tree on the
UPPEr Cover.

36. Refill the cooling system.

37. Connect the negative battery cable. Start the
engine and check for leaks.

3.0L SOHC Engine
1992-94 MODELS
» See Figures 182 and 183

1. Disconnect the negative battery cable.
2. Remove the engine undercover.

3. Remove the cruise control actuator.
4. Remove the accessory drive belts.

5. Remove the air conditioner compressor ten-
sion pulley assembly.

6. Remove the tension pulley bracket.

7. Using the proper equipment, slightly raise
the engine to take the weight off the side engine
mount. Remove the engine mounting bracket.

8. Detach the power steering pump pressure
switch connector. Remove the power steering pump
and wire aside.

9. Remove the engine support bracket.

10. Remove the crankshaft pulley.

11. Remove the timing belt cover cap.

12. Remove the timing belt upper and lower cov-
ers.
13. If the same timing belt will be reused, mark
the direction of the timing belt’s rotation for instalta-
tion in the same direction. Make sure the engine is
positioned so the No. 1 cylinder is at the TDC of its
compression stroke and the sprockets' timing marks
are aligned with the engine’s timing mark indicators.

14. Loosen the timing belt tensioner bolt and re-
move the belt. If the tensioner is not being removed,
position it as far away from the center of the engine
as possible and tighten the bolt.

15. If the tensioner is being removed, paint the
outside of the spring to ensure that it is not installed
backwards. Unbolt the tensioner and remove it along
with the spring.

To install:

16. Install the tensioner, if removed, and hook the
upper end of the spring to the water pump pin and
the lower end to the tensioner in exactly the same po-
sition as originally installed. If not already done, po-
sition both camshafts so the marks align with those
on the rear. Rotate the crankshatt so the timing mark
aligns with the mark on the oil pump.

17. Install the timing belt on the crankshaft
sprocket and while keeping the belt tight on the ten~
sion side, install the belt on the front camshaft
sprocket.

18. Install the beft on the water pump pulley, then
the rear camshaft sprocket and the tensioner.

19. Rotate the front camshaft counterclockwise to
tension the belt between the front camshaft and the
crankshaft. If the timing marks became misaligned,
repeat the procedure.

20. Install the crankshaft sprocket flange.

21. Loosen the tensioner bolt and allow the
spring to apply tension to the belt.

22. Turn the crankshatt 2 full turns in the clock-
wise direction until the timing marks align again.
Now that the belt is properly tensioned, torque the
tensioner lock bolt to 21 . Ibs. (29 Nm). Measure
the belt tension between the rear camshaft sprocket
and the crankshaft with belt tension gauge. The spec-
ification is 4668 Ibs. (210-310 N).

23. Install the timing covers. Make sure all pieces
of packing are positioned in the inner grooves of the
covers when installing.

24. Install the crankshaft pulley. Tighten the bolt
t0 108-116 ft. Ibs. (150~160 Nm).

25. Install the engine support bracket.

26. Install the power steering pump and recon-
nect wire harness at the power steering pump pres-
sure switch,

27. Install the engine mounting bracket and re-
move the engine support fixture.

28. Install the tension pulleys and drive belts.

29. Install the cruise control actuator.

30. Install the engine undercover.
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. Engine support
bracket

Bolt

. Washer

. Crankshatt pulley

Access cover

. Right side upper 19
front cover

Cap
. Left side upper front .
cover 90 Nm
Front lower cover 65 ft.ibs.
Flange [

S oN omamp

-

8 ©
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1
26 Nm
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43 ft.ibs.
110Nm
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11. Lock boit
12. Tensloner
13. Tensioner spring
14, Timing belt
16, Crankshaft sprocket
16. Bott
17. Camshaft sprocket
155 Nm 18. Left side rear cover
112ft.Ibs. 19. Right side rear cover

Fig. 182 Exploded view of the timing belt covers, timing belt and related parts—1992-94 Mitsubishi 3.0L SOHC engine
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TIMING MARK
CRANKSHAFT SPROCKET ON SPROCKET

Fig. 183 Crankshaft and camshaft sprocket alignment for proper timing belt replacement—1992-94 Mitsubishi 3.0L SOHC engine

91251gb4
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31. Connect the negative battery cable.
32. Road test the vehicle.

EXCEPT 1992-94 MODELS
» See Figure 184

1. Position the engine so the No. 1 cylinder is at
TDC of its compression stroke.
2. Disconnect the negative battery cable.

Wait at least 90 seconds after the negative
battery cable is disconnected to prevent pos-
sible deployment of the air bag.

3. Remove the engine undercover.

4. Remove the front undercover panel.

5. Remove the cruise control pump and the link
assembly.

6. Remove the alternator.

7. Raise and suspend the engine so that force is
not applied to the engine mount.

8. Remove the timing covers from the engine.

9. If the same timing belt will be reused, mark
the direction of the timing belt's rotation for installa-
tion in the same direction. Make sure the engine is
positioned so the No. 1 cylinder is at the TDC of its
compression stroke and the timing marks are aligned
with the engine’s timing mark indicators on the valve
covers or head.

10. Loosen the center bolt of tensioner pulley and
unbolt auto-tensioner assembly. The auto-tensioner
assembly must be reset to correctly adjust belt ten-
sion. Remove the timing belt.

11. Using a wrench, hold the camshat at its
hexagon and remove the camshaft sprocket bolt.

12. Remove and position the auto-tensioner into
a vise with soft jaws. The plug at the rear of tensioner
protrudes, be sure to use a washer as a spacer to
protect the plug from contacting vise jaws.

13. Slowly push the rod into the tensioner until
the set hole in rod is aligned with set hole in the
auto-tensioner.

14. Insert a 0.055 in. (1.4mm) wire into the
aligned set holes. Unclamp the tensioner from the
vise and install it on the engine. Tighten tensioner to
17 1. Ibs. (24 Nm).

15. Clean and inspect both auto tensioner
mounting bolts. Coat the threads of the old bolts with
thread sealer. If new bolts are installed, inspect the
heads of the new bolts. If there is white paint on the
bolt head, no sealer is required. If there is no paint on
the head of the bolt, apply a coat of thread sealer to
the bolt. Install both bolts and tighten to 17 ft. Ibs.
(24 Nm),

To install:

16. Install the tensioner, if removed, and hook the
upper end of the spring to the water pump pin and
the lower end to the tensioner in exactly the same po-
sition as originally installed.

17. Ensure both camshatts are still positioned so
the timing marks align with those on the rear timing
COVers.

18. Rotate the crankshaft so the timing mark
aligns with the mark on the front cover.

19. Install the timing belt on the crankshaft
sprocket and while keeping the belt tight on the ten-
sion side, install the belt on the front (left) camshaft
sprocket.

20. Install the belt on the water pump pulley, then
the rear (right) camshaft sprocket and the tensioner.

21. Loosen the bolt that secures the adjustment
of the tensioner and lightly press the tensioner
against the timing belt.

22. Check that the timing marks are in alignment.

23. Rotate the crankshaft 2 full turns in the clock-
wise direction only, then realign the timing marks,

24. Tighten the bolt that secures the tensioner to
191t Ibs. (26 Nm).

25. Install the lower and the upper timing belt
covers, along with all other applicable components.

3.0L DOHC Engine
1992-94 MODELS
» See Figure 185

1. Position the engine so the No. 1 cylinder is at
TDC of its compression stroke.

2. Disconnect the negative battery cable.

3. Remove the engine undercover.

(right)

Timing belt tensioner

Timing mark
(on belt cover)

Crankshaft
sprocket

Fig. 184 Align the sprockets properly before removing or installing the timing belt—1995-96 Diamante with the 3.0L (6G72) SOHC engine

Timing mark
(on sprocket)

Camshaft sprocket
(left)

79235064
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TIMING MARKS ON
RIGHT SIDE VALVE COVER

AUTO TENSIONER

CRANKSHAFT SPROCKET

TENSIONER PULLEY
TIMING MARK ON OIL PUMP CASE

TIMING MARKS ON
LEFT SIDE VALVE COVER

TIMING MARK
ON SPROCKET

T TIMING MARK
ON SPROCKET

91251gb5

Fig. 185 Crankshaft and camshaft sprocket alignment for proper timing belt replacement—1992-94 Mitsubishi 3.0L DOHC engine

4. Remove the cruise control actuator.

5. Remove the alternator. Remove the air hose
and pipe.

6. Remove the belt tensioner assembly and the
power steering belt.

7. Remove the crankshaft pulley.

8. Disconnect the brake fluid level sensor.

9. Remove the timing belt upper cover.

10. Using the proper equipment, slightly raise the
engine to take the weight off the side engine mount.
Remove the engine mount bracket.

11. Remove the alternator/air conditioner idler
pulley.

12. Remove the engine support bracket. The
mounting bolts are different lengths; mark them for
proper instalfation.

13. Remove the timing belt lower cover. Timing
bolt cover mounting bolts are different in length, note
their position during removal.

14. If the same timing belt will be reused, mark
the direction of the timing belt’s rotation for installa-
tion in the same direction. Make sure the engine is
positioned so the No. 1 cylinder is at the TDC of its
compression stroke and the sprockets’ timing marks
are aligned with the engine’s timing mark indicators
on the valve covers or head.

15. Loosen the timing belt tensioner bolt and re-
move the belt.

16. Remove the tensioner assembly.

To install: ’

17. If the auto tensioner rod is fully extended, re-
set it as follows:

a. Clamp the tensioner in a soft-jaw vice in
level position.
b. Slowly push the rod in with the vice until

the set hole in the rod is aligned with the hole in -

the cylinder.

¢. Insert a stiff wire into the set holes to retain
the position.
d. Remove the assembly from the vice.
18. Leave the retaining wire in the tension and in-
stall to the engine.
19. If the timing marks of the camshaft sprockets
and crankshaft sprocket are not aligned at this point,
proceed as follows:

~Keep fingers out from between the
camshaft sprockets. The sprockets may move
unexpectedly because of vaive spring pres-
sure and could pinch fingers.

a. Align the mark on the crankshaft sprocket
with the mark on the front case. Then move the
sprocket 2 teeth clockwise to lower the piston so
the valve can't touch the piston when the
camshafts are being moved.

b. Turn each camshaft sprocket 1 at a time to
align the timing marks with the mark on the valve
cover or head. If the intake and exhaust valves of
the same cylinder are opened simultaneously,
they could interfere with each other. Therefore, if
any resistance is felt, turn the other camshaft to
move the valve.

c. Align the timing mark of the crankshaft
sprocket, then continue 1 tooth farther in the
counterclockwise direction to facilitate belt instal-
lation.

20. Using 4 spring loaded paper clips to hold the
belt on the cam sprockets, install the belt to the
sprockets in the following order:

o 1st—exhaust camshaft sprocket for the
front head

o 2nd—intake camshaft sprocket for the
front head

® 3rd—water pump pulley

o Ath—intake camshaft sprocket for the rear
head

o Sth—exhaust camshaft sprocket for the
rear head

o 6th—idler pulley

® Tth—crankshaft sprocket

o 8th—tensioner pulley

21. Turn the tensioner pulley so its pin holes are
located above the center bolt. Then press the ten-
sioner pulley against the timing belt and simultane-
ously tighten the center bolt.

22. Make certain that all timing marks are still
aligned. If so, remove the 4 clips.

23. Tun the crankshaft '/4 turn counterclockwise,
then turn it clockwise until all timing marks are
aligned.

24. Loosen the center bolt on the tensioner pul-
ley. Using tool MD998767 or equivalent and a torque
wrench, apply a torque of 7 ft. Ibs. (10 Nm). Tighten
the tensioner bolt; make sure the tensioner doesn't
rotate with the bolt.

25. Remove the set wire attached to the auto ten-
sioner, if the wire was not previously removed.

26. Rotate the crankshaft 2 complete turns clock-
wise and let it sit for approximately 5 minutes. Then,
make sure the set pin can easily be inserted and re-
moved from the hole in the tensioner.

27. Measure the auto tensioner protrusion (the
distance between the tensioner arm and auto ten-
sioner body) to ensure that it is within 0.15-0.18 in.
(3.8-4.5mm). If out of specification, repeat Steps
14 until the specified value is obtained.

28. Make sure all pieces of packing are posi-
tioned in the inner grooves of the lower cover, posi-
tion cover on engine and install mounting bolts in
their original location.
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29. Install the engine support bracket and secure
using mounting boits in their original location. Lubri-
cate the reaming area of the reamer bolt and tighten
slowly.

30. Install the idler pulley.

31. Install the engine mount bracket. Remove the
engine support fixture.

32. Make sure all pieces of packing are posi-
tioned in the inner grooves of the upper cover and in-
stall.

33. Connect the brake fluid level sensor.

34, Install the crankshaft pulley. Tighten the bolt
to 130137 ft. Ibs. (180190 Nm).

35. Install the belt tensioner assembly and the
power steering belt.

36. Install the air hose and pipe.

37. Install the alternator.

38. Install the cruise control actuator.

39. Install the engine undercover.

40. Connect the negative battery cable.

1995-96 MODELS
¥ See Figure 186

1. Position the engine so the No. 1 cylinder is at
TDC of its compression stroke.

2. Disconnect the negative battery cable.

3. Remove the engine undercover.

4. Remove the cruise control actuator.

5. Remove the alternator. Remove the air hose
and pipe.

6. Remove the belt tensioner assembly and the
power steering belt.

7. Remove the crankshaft pulley.

8. Disconnect the brake fluid level sensor.

9. Remove the timing belt upper cover.

~10. Using the proper equipment, slightly raise the

engine to take the weight off the side engine mount.
Remove the engine mount bracket.

11. Remove the alternator/air conditioner idler
pulley.

12. Remove the engine support bracket. The
mounting bolts are different lengths; mark them for
proper installation.

13. Remove the timing belt lower cover. Timing
bolt cover mounting bolts are different in length, note
their position during removal.

s CAUTION

Be sure to disconnect the negative battery
cable. Wait at least 90 seconds after the neg-
ative battery cable is disconnected to prevent
possible deployment of the air bag.

14, If the same timing belt will be reused, mark
the direction of the timing belt's rotation for installa-
tion in the same direction. Be sure the engine is posi-
tioned so the No. 1 cylinder is at the TDC of its com-
pression stroke and the timing marks are aligned with

the engine’s timing mark indicators on the rear timing
covers.

Turning the camshaft sprocket when the tim-
ing belt is removed could cause the valves to
contact with the pistons, resulting in severe
engine damage.

15. Remove the bolts that secure the auto-ten-
sioner to the engine block and remove the tensioner.
To install:

= The auto-tensioner assembly must be re-
set to correctly adjust belt tension.

16. Loosen the center bolt of tensioner pulley to
provide timing belt slack.

17. Remove the timing bett assembly.

18. Position the auto-tensioner into a vise with
soft jaws. The plug at the rear of tensioner protrudes,
be sure to use a washer as a spacer to protect the
plug from contacting vise jaws.

19. Slowly push the rod into the tensioner until
the set hole in rod is aligned with set hole in the
auto-tensioner.

20. Insert a 0.055 in. (1.4mm) wire into the
aligned set holes. Remove the tensioner from the vise
and install it on the engine.

21. Tighten tensioner mounting bolts to 17 f. Ibs.
(24 Nm).

Timing marks
(on right
rocker cover)

Auto tensioner

Crankshaft sprocket

Camshatft sprocket

Tensioner pulley
Timing mark (on oil pump case)

Timing marks
(on left rocker cover)

Timing mark
(on sprocket)

Timing mark
(on sprocket)

79235065

Fig. 186 Sprocket alignment for timing belt installation—1995~96 Diamante with the 3.0L (6G72) DOHC engine
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e WARNING

DO NOT rotate or tum the camshatts when re-
moving the sprockets or severe engine dam-
age will result from internal component in-
terference.

22. Align the mark on the crankshaft sprocket
with the mark on the front case. Then, move the
crankshaft sprocket 1 tooth counterclockwise.

23. Align the timing marks of the camshafts with
the marks on the rear covers.

24, Using large paper clips to secure the timing
belt to the sprockets, install the timing belt in the fol-
lowing order. Be sure camshafts-to-cylinder heads
and crankshaft-to-front cover timing marks are
aligned. Install the timing belt around the pulleys in
the following order:

a. Exhaust camshaft sprocket (front bank).
b. Intake camshaft sprocket (front bank).
c. Water pump pulley.

d. Intake camshaft sprocket (rear bank).
e. Exhaust camshaft sprocket (rear bank).
1. Tensioner pulley.

g. Crankshaft pulley.

h. Idler pulley.

~Since the camshaft sprockets turn easily,
secure them with box wrenches when in-
stalling the timing belt. :

25. Align all timing marks on the crankshatt and
raise the tensioner pulley against the belt to remove
slack, snug tensioner bolt.

26. Check the alignment of all the timing marks
and remove the clips that secure the timing belt to the
camshaft sprockets.

27. Rotate the engine '/ turn counterclockwise,
then rotate the engine clockwise to align the timing
marks. Check that all the timing marks are in align-
ment.

28. Loosen the center bolt on the tensioner pul-

29. Using tool MD998752 or equivalent and a
torque wrench, apply 84 inch Ibs. (10 Nm) to the tool
on the tensioner. Tighten the tensioner bolt to 35 ft.
Ibs. (49 Nm) and be sure the tensioner does not ro-
tate with the bolt.

30. Rotate the crankshaft two complete turns
clockwise and let it sit for approximately five minutes.
Then, check that the set pin can easily be inserted
and removed from the hole in the auto-tensioner.

31. Remove the set wire attached to the auto-ten-
sioner.

32. Measure the auto-tensioner protrusion (the
distance between the tensioner arm and auto-ten-
sioner body) to ensure that it is within 0.15-0.18 in.
(3.8—4.5mm). If out of specification, repeat adjust-
ment procedure until the specified value is obtained.

33. Check again that the timing marks on all
sprockets are in proper alignment.

34. Install the timing belt covers and all other ap-
plicable components.

3.5L Engine
» See Figure 187

1. Disconnect the negative battery cable.
2. Drain the cooling system.

CAUTION

Never open, service or drain the radiator or
cooling system when hot; serious burns can
occur from the steam and hot coolant. Also,
when draining engine coolant, keep in mind
that cats and dogs are attracted to ethylene
glycol antifreeze and could drink any that is
left in an uncovered container or in puddles
on the ground. This will prove fatal in suffi-
cient quantities. Always drain coolant into a
sealable container. Coolant should be reused
unless it is contaminated or is several years
old.

3. Remove the drive belts.

4. Remove the upper radiator shroud.

5. Remove the fan and fan pulley.

6. Without disconnecting the lines, remove the
power steering pump from its bracket and position it
to the side. Remove the pump brackets.

7. Remove the belt tensioner puliey bracket.

8. Without releasing the refrigerant, remove the
air conditioning compressor from its bracket and po-
sition it to the side.

9. Remove the bracket.

Timing marks

Fig. 187 Clean the timing marks to verify their position when aligning—3.5L engine

Timing marks

Timing marks

78245934

10. Remove the cooling fan bracket.

11. On some vehicles it may be necessary to re-
move the pulley from the crankshaft to access the
lower cover bolts.

12. Remove the timing belt cover bolts and the
upper and lower covers from the engine.

13. Detach the crankshaft position sensor con-
nector.

14, Using SST MB9g67-01 and MD998754, or
their equivalents, remove the crankshatt pulley from
the crankshat.

15. Use a shop rag to clean the timing marks to
assist in properly aligning the timing marks.

16. Loosen the center bolt on the tension putley
and remove the timing belt.

~If the same timing belt will be reused,
mark the direction of timing belt’s rotation,
for installation in the same direction. Be sure
engine is positioned so No. 1 cylinder is at
the TDC of it's compression stroke and the
sprockets timing marks are aligned with the
engine’s timing mark indicators.

17. Remove the auto-tensioner, the tension pul-
ley and the tension arm assembly.

18. Remove the sprockets by holding the hexago-
nal portion of the camshaft with a wrench while re-
moving the sprocket bolt.

To install:

19. Install the crankshaft pulley and turn the
crankshaft sprocket timing mark forward (clockwise)
three teeth to move the piston slightly past No. 1
cylinder top dead center.

20. If removed, install the camshaft sprockets and
tighten the bolts to 64 ft. Ibs. (88 Nm).

21. Align the timing mark of the left bank side
camshaft sprocket.

22. Align the timing mark of the right bank side
camshaft sprocket, and hold the sprocket with a
wrench so that it doesn't turn.

23. Set the timing belt onto the water pump pul-
ley.
24. Check that the camshaft sprocket timing mark
of the left bank side is aligned and clamp the timing
belt with double clips.

25. Set the timing belt onto the idler pulley.

WARNING

If any binding is felt when adjusting the tim-
ing belt tension by turning the crankshatft,
STOP turning the engine, because the pis-
tons may be hitting the valves.

26. Turn the crankshaft one turn counterclock-
wise and set the timing belt onto the crankshaft
sprocket.

27. Set the timing belt on the tension pulley.

28. Place the tension pulley pin hole so that it is
towards the top. Press the tension pulley onto the
timing belt, and then provisionally tighten the fixing
bolt. Tighten the bolt to 35 ft. Ibs. (48 Nm).

29. Slowly turn the crankshaft two full turns in the
clockwise direction until the timing marks align. Re-
move the four double clips.

30. Install the crankshaft position sensor connec-
tor.

31. Install the upper and lower covers on the en-
gine and secure them with the retaining screws. Be
sure the packing is properly positioned in the inner
grooves of the covers when installing.
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32. Install the crankshaft pulley if it was removed.
Tighten the boft to 110 t, [bs. (150 Nm).

33, Install the air conditioning bracket and com-
pressor on the engine. Install the belt tensioner.

34. Install the power steering pump into position.
Install the fan pulley and fan.

35. Install the fan shroud on the radiator.

36. Refill the cooling system.

37. Connect the negative battery cable.

38. Start the engine and check for fluid leaks.

INSPECTION

# See Figures 188 thru 195

An inspection of the timing belt should be per-
formed at least any time the upper timing belt cover
is off. If the fiming belt shows any signs of failure, it
should be replaced. Recommended timing belt re-
placement intervals can be found in Section 1 of this
manual.

Front Crankshaft Seal

REMOVAL & INSTALLATION

# See Figure 196

On all engines, the camshaf ofl seal requires the
removal of the timing belt(s). It is advised o replace
the seal while replacing the timing belts.

~The seal is located behind the crankshaft
timing sprocket.

1. To remove the seal use a suitable seal removal
toal and pry it oul of the cover.

2. Thoroughly clean the sealing area of the front
cover.

3. Using a suitable installation tool (a large
socket works well if none is available), install the seal
into the front cover.

Make sure to install the seal to the correct
depth, if the seal is installed too far, an oil
leak will occur.

Camshaft, Bearings and Lifters

REMOVAL & INSTALLATION

1.5L Engine
¢ See Figures 197 and 198

1. Disconnect the negative battery cable.

2. Rotate the engine and position the No. 1 pis-
ton to TDC of its compression stroke.

3. Disconnect the accelerator cable, breather
hose and PCV hose connections.

4. Matchmark the positioning of the distributor
housing and the positioning of the distributor rotor to
the engine block and remove the distributor.

5. Remove the valve cover and discard the gas-
ket.

6. Loosen both rocker arm assemblies gradually
and evenly, and remova the rocket shafts from the ve-
hicle.

7. Remove the timing belt covers.

Fig. 188 Check for premature parting of the
belt

stz
Fig. 189 Check if the teeth are cracked or
damaged

Iees1 245

Fig. 190 Look for noticeable cracks or wear
on the belt face

o

Fig. 191 You may only have damage on one
side of the belt; if so, the guide could be
the culprit

Tcst 4T

Fig. 192 Foreign materials can get in be-
tween the teeth and cause damage

ecs1300

Fig. 193 Inspect the timing belt for cracks,
fraying, glazing or damage of any kind

o
Fig. 134 Damage on only one side of the
timing belt may indicate a faulty guide

loes12

Fig. 195 ALWAYS replace the timing belt at
the interval specified by the manufacturer

=D0 NOT allow the camshaft or the crank-
shaft to rotate after the timing belt is re-
moved.

8. Remove the timing belt assembly.
9. Holding the camshaft sprocket from turning,
loosen and remove the bolt that secures the sprocket.
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Qil pump
case

MD998717 (¢ vshaft

-

Guide
Qil seal
7923PG50

Fig. 196 Crankshaft seal installation—Dia-
mante shown, others similar

i
3, Chanar
93153901

Fig. 197 Camshaft, rocker arm and shaft as-
semblies—1.5L engine

10. Remove the camshaft sprocket from the
camshaft. Note the positioning of the dowel pin at the
end of the camshatt. .

11. Remove the camshaft oil seal from the front
of the cylinder head.

12. Remove the camshaft from the head.

13. Carefully check all parts for damage and
wear.

To install:

14. Lubricate the camshaft with heavy engine oil
and slide it into the head. Be sure to position the
dowel pin at the 12 o'clock position.

15. Check the camshaft end-play between the
thrust case and camshat. The camshatt end-play
should be 0.002-0.008 in. (0.05-0.20mm). If the
end-play is not within specification, replace the
camshaft thrust bearing.

16. Install a new camshatt oil seal. Be sure to lu-
bricate the lips of the seal with clean engine oil.

17. Install the camshaft sprocket and install the
mounting bolt. Tighten the bolt to 51 ft. Ibs. (70 Nmy)
while holding the camshaft from turning.

18. Install the timing belt assembly.

19, Install the timing belt covers.

20. Install the rocker shaft assemblies. Torque the
bolts gradually and evenly to 23 ft. Ibs. (32 Nm).

21. Check valve adjustment and install the valve
cover with a new gasket. Tighten the valve cover bolt
to 16 inch Ibs. (1.8 Nm).

22. Align the distributor marks and install the
distributor.

23. Connect the accelerator cable, breather hose
and PCV hose.

24. Connect the negative battery cable and check
the ignition timing.

1.8L Engine
» See Figure 199

1. Disconnect the negative battery cable.

2. Rotate the engine and position the No. 1 pis-
ton to TDC of its compression stroke.

3. Label and disconnect the spark plug cables.

4. Matchmark the positioning of the distributor
housing and the positioning of the distributor rotor to
the engine block and remove the distributor.

5. Detach the air flow sensor connector and re-
move the air cleaner case cover.

6. Disconnect the accelerator cable, breather
hose and PCV hose connections.

7. Remove the rocker cover and discard the
gasket.

8. Loosen both rocker arm shaft assemblies
gradually and evenly and remove the rocket shafts
from the vehicle. Do not disassembly rocker arms
and rocker arm shaft assemblies.

9. Remove the timing belt covers.

sk WARNING ==

DO NOT aliow the camshaft or the crankshaft
to rotate after the timing belt is removed!

7923PG51

Fig. 198 Positioning of the camshaft dowel
pin—Mirage 1.5L (4G15) engine

10. Remove the timing belt assembly.

11. Holding the camshaft sprocket from turning,
loosen and remove the bolt that secures the sprocket.

12. Remove the camshaft sprocket from the
camshatt. Note the positioning of the dowel pin at the
end of the camshaft.

13. Remove the camshaft oil seal from the front
of the cylinder head.

14. Remove the camshaft from the head.

93153933
Fig. 199 Camshaft, rocker arm and shaft as-

semblies—1.8L engine

15. Carefully check all parts for damage and
wear.

To install:

16. Lubricate the camshaft journals and camshaft
with clean engine oil and install the camshat in the
cylinder head. Be sure to position the dowel pin at
the end of the camshaft as noted during the removal
procedure.

17. Check the camshait end-play between the
thrust case and camshatt. The camshatt end-play
should be 0.002-0.008 in. (0.05-0.20mm). If the
end-play is not within specification, replace the
camshatt thrust bearing.

18. Instalt @ new camshatt oil seal. Be sure to fu-
bricate the lips of the seal with clean engine oil.

19. Install camshaft sprocket and torque the re-
tainer bolt to 65 t. Ibs. (90 Nm). Be sure to secure
the sprocket while tightening the bolt.

20. Install the timing belt assembly.

21. Install the timing belt covers.

22. Install the rocker arm and shaft assemblies.
Tighten the rocker arm shaft retainer bolts to 23 ft.
1bs. (32 Nm).

23. Check the valve adjustment and install the
valve cover with a new gasket. Tighten the valve
cover bolts to 29 inch Ibs. (3.3 Nm).

24. Align the distributor marks and install the
distributor.

25. Connect the spark plug cables.

26. Connect the accelerator cable, breather hose
and PCV hose.

27. Attach the air flow sensor connector and in-
stall the air cleaner case cover.

28. Connect the negative battery cable.

29. Run the engine at idle until normal operating
temperature is reached.

30. Check idle speed and ignition timing and ad-
just as required.

2.0L SOHC Engine
» See Figure 200

1. Disconnect the negative battery cable.
2. Disconnect the breather and the PCV hoses.
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Removal steps

- 17. Bearing cap No. 3
L i 2 Bl am >
. Spring
ol 20. Rocker arm D
5. Rocker cover 21 Baaring cap No. 2
. Gaskel Rocker arm G
7. Semi-circular pacin 23, Rooker am C
& Rocker am s rooker arm st 24 Sprng
9. Fear bearing oa 25, Wave wast
10. Rocker arm O 36 Right rocker am shaft
11. Spring 27 Left rocker amm shat
2. Rocker a 28, Front bearing cap
1. Boaring cap No. 4 29, Lash adjuster
Rocker ar 30. Ol seal
15. Rocker arm € 31, Gamshant

16. Spring
93153902

Fig. 200 Camshaft, rocker arm and shaft as-

semblies—2.0L SOHC engine

3. Remove the accelerator cable bracket and po-
sition the cable aside.

4. Install lash adjuster retainer tools MD998443
or equivalent, to the rocker arm.

5. Remove the valve cover and semi-circular
packing.

6. Matchmark the distributor housing to the
cylinder head, and remove the distributor.

7. Remove the timing belt covers and the timing
belt.

8. Remove the camshaft sprocket.

9. Remove the carrier bolts and remove the
rocker arms, rocker shafts and bearing caps from the
engine as an assembly.

10. Remove the camshaft from the cylinder head.

11. Inspect the bearing journals on the camshaft
for excess wear or damage.

12. Measure the cam lobe height and compare to
the

desired readings.

13. Inspect the bearing surfaces in the cylinder
head.

14. Repiace any components that are damaged or
show signs of excess wear.

To install:

15. Lubricate the camshaft journals and camshaft
with clean engine oil and install the camshaft in the
cylinder head.

16. Align the camshaft bearing caps with the ar-
row marks (depending on cylinder numbers) and in-
stall in numerical order.

17. Install the rocker shaft assembly to the cylin-
der head. Torque the bearing cap bolts from the cen-
ter outward, in three steps, until a final torque of 15
ft. Ibs. (20 Nm) is reached.

18. Apply a coating of engine oil to the oil seal.
Using the proper size driver, press-fit the seal into
the cylinder head.

19. Install the camshaft sprocket and torque re-
taining bolt to 65 ft. Ibs. (90 Nm).

20. Install the timing belt.

21. Align the matchmarks and install the distribu-
tor.

22. Remove the fash adjuster retaining tools.

23. Install the valve cover and ali refated parts.

24. Connect the negative battery cable and run
engine to check for leaks.

25. Check and adjust ignition timing, if neces-
sary.

1.6L and 2.0L DOHC Engines
» See Figures 201 and 202

1. Disconnect the negative battery cable.

2. Remove the accelerator cable bracket and po-
sition the cable aside.

3. Remove the breather hose and disconnect the
PCV hose.

4. Label and disconnect the spark plug cables.

5. Matchmark the distributor housing to the
cylinder head, and remove the distributor.

6. Remove the rocker cover.

7. Install lash adjuster retainer tools MD998443
or equivalent, to the rocker arm.

Removal steps

1, Bearing cap rear 7. Bearing cap No. 3
2. Bearing cap front 8. Camshaft

3. Camshafl oil seal 9. Rocker am

4. Bearing cap No. 5 10, Lash adjuster

5. Baaring cap No. 2 11. Oil dekivery body

8. Bearing cap No. 4
93153903

Fig. 201 Camshaft and rocker arms—1.6L
and 2.0L DOHC engines

~g~= Camshaft sprocket side
1 9 7 8
i
o
1 6
9315334

Fig. 202 Camshaft bearing cap tightening
sequence—1.6L and 2.0L DOHC engines
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8. Remove the timing belt covers and the timing
belt assembly.

9. Remove the camshaft sprocket retainer bolt
while holding shatt stationary with an appropriate
wrench. Remove the sprocket from the shaft.

10. Remove the camshat oil seal.

11. Remove both rocker arm shaft assemblies
from the head. Do not disassemble the rocker arms
and rocker arm shaft assemblies.

12. Remove the camshaft from the cylinder head.

13. Inspect the bearing journals on the camshaft,
cylinder head, and bearing caps.

To install:

14, Lubricate the camshatft journals and camshaft
with clean engine oil and install the camshatt in the
cylinder head.

15. Install the rocker arm and shaft assemblies.
Tighten the rocker arm shaft retainer bolts to 21-25
ft. Ibs. (23-35 Nm).

16. Apply a coating of engine oil to the oil seal.
Using the proper size driver, press-fit the seal into
the cylinder head.

17. Install camshaft sprocket and retainer bolt.
Tighten the bolts to 65 ft. Ibs. (90 Nm).

18. Install the timing belt and belt covers.

19. Align the matchmarks and install the distribu-
tor,

20. Remove the lash adjuster retaining tools.

21. Install the rocker cover using new gasket ma-
terial on mating surfaces.

22. Connect the spark plug cables.

23. Install the breather hose and connect the PCV
hose.

24. Connect the negative battery cable.

25. Run the engine at idle until normal operating
temperature is reached. Check idle speed and igni-
tion timing; adjust as required.

2.4AL Engine
» See Figures 203 and 204

1. Relieve the fuel system pressure following
proper procedure.

2. Disconnect the negative battery cable.

3. Disconnect the accelerator cable, PCV hoses,
breather hoses, spark plug cables and the remove the
valve cover.

=~ Always rotate the crankshaft in a clockwise
direction. Make a mark on the back of the
timing beit indicating the direction of rotation
s0 it may be reassembled in the same direc-
tion if it is to be reused.

4. Rotate the crankshaft clockwise and align the
timing marks so that the No. 1 piston wilt be at TDC
of the compression stroke. At this time the timing
marks on the camshaft sprocket and the upper sur-
face of the cylinder head should coincide, and the
dowel pin of the camshaft sprocket should be at the
upper side.

5. Remove the timing belt upper and lower cov-
ers.

6. Remove the camshaft timing belt.

7. Use awrench between the No. 2 and No. 3
journals to hold the camshaft; remove the camshaft
sprockets.

8. Loosen the bearing cap bolts in 2-3 steps.
Label and remove all camshatt bearing caps.

~|f the bearing caps are difficult to remove,
use a plastic hammer to gently tap the rear
part of the camshatft.
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93153035

Fig. 203 Camshaft, rocker arm and shaft assemblies—2.4L engine
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7923PG57
Fig. 204 Camshaft identification—2.4L en-

9. Remove the intake and exhaust camshafts.
10. Remove the rocker arms and lash adjusters.

= |t is essential that all parts be kept in the
same order and orientation for reinstallation.
In order to prevent confusion during installa-
tion, be sure to mark and separate all parts.

To install:

11. Install the lash adjusters and rocker arms into
the cylinder head. Lubricate lightly with clean oi
prior to installation.

12. Lubricate the camshafts with heavy engine oil
and position the camshafts on the cylinder head.

13. Check the camshaft journals and lobes for
wear or damage. Also, check the cylinder head oil
holes for clogging. Visually inspect the rocker arm
roller and replace if dented, damaged or evidence of
seizure is evident. Check the roller for smooth rota-
tion. Replace if excess play or binding is present.
Also, inspect the valve contact surface for possible
damage or seizure. It is recommended that all rocker
arms and fash adjusters be replaced together.

= Do not confuse the intake camshaft with
the exhaust camshaft. The intake camshaft
has a split on the rear face for driving lhe
crank angle sensor.

14. Make sure the dowel pin on both camshaft
sprocket ends are located on the top.

15. Install the bearing caps. Tighten the caps in
sequence and in 2 or 3 steps. No. 2 and 5 caps are of
the same shape. Check the markings on the caps to
identify the cap number and intake/exhaust symbol.

Only L (intake) or R (exhaust) is stamped on No. 1
bearing cap. Alsc, make sure the rocker arm is cor-
rectly mounted on the lash adjuster and the valve
stem end. Torque the retaining bolts to 15 ft. Ibs. (20
Nm).

16. Apply a coating of engine oil to the oil seal.
Using the proper size driver, press-fit the seai into
the cylinder head.

17. Install the camshaft sprockets. While holding
the camshaft at its hexagon, between number 2 and 3
journals tighten sprocket bolts to 58-72 ft. Ibs.
(80-100 Nm).

18. Install the timing belt, covers and related
components.

19. install the valve cover, using new gasket, and
reconnect all related components.

20. Reconnect the negative battery cable.

3.0L DOHG Engine
» See Figures 205 and 206

1. Relieve the fuel system pressure.

2. Disconnect negative battery cable.

3. Remove the intake manifoid plenum.

4, Remove the timing belt cover and the timing
belt.

DO NOT rotate the crankshaft or camshafts
after the timing belt has been removed. If ro-
tated, severe internal engine damage will re-
suit from the pistons hitting the valves.

5. Remove the center cover, breather, PCV
hoses, and the spark piug cables.

6. Remove the rocker cover and the semi-circu-
lar packing.

7. Matchmark the position of the crankshaft po-
sition sensor at the rear of the camshaft, then remove
the sensor.

8. If equipped with a camshaft sensor, remove
the sensor from the front of the engine.

9. Being sure to hold the flats of the camshaft,
loosen the camshaft sprocket bolts.

10. Noting the positioning and location of the
sprockets, remove the sprockets from the camshafts.

= Be sure to note the positioning of the knock
pin at the end of the camshafts for reinstalla-
tion purposes.

=~ Be sure to keep the valve train components
iabeied and in proper order for reassembiy.

11. Loosen the bearing cap boits in 2-3 steps.
12. Label and remove ali camshaft bearing caps.

= |f the bearing caps are difficult to remove,
use a plastic hammer to gently tap the com-
ponents.

13. Mark the components and remove the intake
and the exhaust camshafts.

14. Remove the rocker arms and the lash ad-
justers. Be sure to note the location of the valve train
components for reinstallation purposes.

i
g ui.

N
Shita.

93153¢36
Fig. 205 Camshaft, rocker arm and shaft as-

semblies—3.0L DOHC engine

Right bank  \ o0 e

Approx. 65°

Left bank

Fig. 206 Proper positioning of the camshaft knock pins—3.0L DOHC engine
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15. Check the camshaft journals for wear or dam-
age. Check the cam lobes for damage. Also, check
the cylinder head oil holes for clogging.

To instali:

a=Lubricate the valve tr

clean engine oil.

16. Bleed and install the lash adjusters to the to
the original bores in the cylinder head.

17. Install the rocker arms to the cylinder head.

18. Lubricate the camshafts with clean engine oil
and position the camshafts on the cylinder head.

stz WARNING

Be sure to properly position the knock pins of
the camshaft to prevent valve to piston inter-
ference.

= Do not confuse the intake camshaft with
the exhaust camshaft. The intake camshaft
on the Diamante has a B or J stamped on the
hexagon depending on the application. The
exhaust camshaft on the Diamante has a D or
K stamped on the hexagon depending on ap-
plication.

~Install the bearing caps according to the
identification mark and cap number. Bearing
caps No. 2, 3 and are marked as such. The
€aps alsc aie maiked | for intake or E for ex-
haust.

19. Install the bearing caps. Tighten the caps in
sequence, gradually in 2 or 3 steps. Caps 2, 3and 4
have a front mark. Install with the mark aligned with
the front mark on the cylinder head. Torqus the re-
taining bolts for caps No. 2, 3and 4 to 8 t. Ibs. (11
Nm) and torque the retaining bolts for the front and
rear caps to 14 ft. [bs. (20 Nm).

20. Apply a coating of engine oil to the oil seals
and install the oil seals to the front and rear of the
camshatts.

21. Holding the flats of the camshatt, install and
tighten the sprocket bolts to 65 ft. Ibs. (90 Nm).

22. If removed, install the camshatt position sen-
sor and tighten the mounting bolts to 78 inch Ibs. (9
Nm).

23. Aligning the matchmark, install the crankshaft
position sensor at the rear of the camshaft and
tighten the mounting nut to 7 . Ibs. (12 Nm).

24. Align the marks on the camshaft and crank-
shaft sprockets. Install the timing belt assembly.

25. Install the rocker cover and the semi-circular
packing. .

26. Install the intake manifold plenum.

27. Install the spark plug cables, center cover,
breather and PCV hoses.

28. Connect the negative battery cable and check
for feaks.

3.0L SOHC Engine
» See Figures 207, 208, 209, and 210

1. Disconnect the negative battery cable.

2. Rotate and position the engine to TDC of
compression stroke.

3. Ifremoving the right side (front) camshaft,
matchmark the distributor rotor and distributor hous-
ing to the engine block and remove the distributor.

4. Remove the intake manifold plenum stay
bracket.

Rock
16, Beanng cap
17. Lash aciuster
18, Camsnat

93153937

Fig. 207 Camshaft, rocker arm and shatt as-
semblies—3.0L SOHC engine

Slit
T923p659

Fig. 208 Right bank camshaft identifica-
tion—3.0L SOHC engine

Right bank ieft bank

Approx. Appro;
60° 71° g '
<

7923PG60

Fig. 209 Proper positioning of the

camshafts—3.0L SOHC engine

<: Timing bett side

Arrow mark (cylinder head)
S~

7923PGE1

Fig. 210 Alignment of the rocker shafts and application of seatant—3.0L SOHC engine

5. Remove the distributor housing adapter and
discard the O-ring.

6. Remove the valve covers and the timing belt.

7. Using camshaft sprocket holding tool
MB9g67 and MD398719 or equivalent, hold the.
sprocket and loosen the bolt.

8. Remove the bolt and note the positioning of
the of the knock pin at the end of the camshaft and
remove the sprocket.

9. Install auto lash adjuster retainer tools
MD998443 or equivalent, on the rocker arms.

= Be sure to note the position of the rocker
arms, rocker shafts and bearing caps for re-
installation purposes.

10. Remove the camshaft bearing caps but do not
remove the bolts from the caps.

11. Remove the rocker arms, rocker shafts and
hearing caps, as an assembly.

12. Remove the camshatt from the cylinder head.

13. Inspect the bearing journals on the camshatt,
cylinder head, and bearing caps.

To install:

=The right bank camshaft is identified by a
4mm slit at the rear end of the camshaft.

14. Lubricate the camshaft journals and camshaft
with clean engine oil and install the camshat in the
cylinder head. Be sure to properly position the knock
pin of the camshaft as noted during removal.

15. Apply sealer at the ends of the bearing caps
and install the rocker arms, rocker shafts and bearing
caps as an assembly. Properly position the arrows on
the bearing caps.
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16. Torque the bearing cap bolts in the following
sequence: No. 3, No. 2, No. 1and No. 4to 85 inch
Ibs. (10 Nm).

17. Repeat the sequence increasing the torque to
14 ft. Ibs. (20 Nm).

18. Remove the auto lash adjuster retainer tools
from the rocker arms.

19. Install the camshaft sprocket and bolt.

20. Using camshaft sprocket holding tool
MB9g67 and MD998719 or equivalent, hold the
sprocket and tighten the bolt to 65 t. Ibs. (90 Nm).

21. Install the timing belt and valve covers.

22. Using a new O-ring, install the distributor ex-
tension housing.

23. Install the intake manifold plenum stay
bracket.

24. Install the distributor assembly. Be sure to
align the rotor and distributor housing matchmarks.

25. Connect the negative battery cable and check
for leaks.

3.5L Engine
» See Figures 211 and 212

1. Disconnect the negative battery cable.

2. Remove the timing belt. Refer to the timing
belt procedure in this section.

3. Remove the rocker arm cover.

4. Install the lash adjuster clips on the rocker
arms, then loosen the bearing cap bolts. Do not re-
maove the bolts from the bearing caps.

5. Remove the rocker arms, shafts and bearing
€aps as an assembly.

6. Remove the camshafts.

To install:

7. Lubricate the camshafts with engine oil and
position them on the cylinder heads.

8. Position the dowel pins as shown in the
drawing. .

9. Install the bearing caps/rocker arm assem-
blies. Tighten the bolts to 23 tt. Ibs. (31 Nm).

10. Install the rocker arm cover using a new gas-
ket.

11. Install the timing belt and remaining compo-
nents. Refer to the timing belt procedure in this sec-
tion.

12. Connect the negative battery cable.

INSPECTION

Removal steps

1. Rocker cover

2. Rocker cover gasket

3. Oil seal

4. Camshaft oil seal

5. Rocker arm, rocker arm shaft
6. Rocker arm, rocker arm shaft
7. Rocker shaft spring

8. Rocker arm A

9. Rocker arm B

Fig. 211 Exploded view of the camshaft mounting—3.5L engine

» Lubricate all internal
parts with engin oil
during reassembly.

10. Rocker arm shaft
11, Lash adjuster
12. Rocker arm C
13. Rocker arm shaft
14. Lash adjuster
15. Thrust case

16. O-ring
17. Camshaft

7923PGD3

Front bank

Rear bank

7923PGD4
Fig. 212 Camshaft dowel paosition during in-

Camshaft Lobe Lift

Camshatt lobe lift is the amount (measured in
inches or millimeters) that the camshaft is capable of
LIFTING the valve train components in order to open
the valves. The lobe lift is a measure of how much
taller the “egg shaped” portion of the camshaft lobe
is above the base or circular portion of the shatt lobe.
Lift is directly proportional to how far the valves can
open and a worn camshaft (with poor lobe lift} cannot
fully open the valves. The lobe lift therefore can be
directly responsible for proper or poor engine perfor-
mance.

Lobe lift can be measured in 2 ways, depending
on what tools are available and whether or not the
camshaft has been removed from the engine. A dial
gauge can be used to measure the lift with the
camshaft installed, while a micrometer is normally
only used once the shaft has been removed from the
engine.

stallation—3.5L engine

DIAL GAUGE METHOD

Lobe lift may be checked with the camshatt in-
stalled. In all cases, a dial gauge is positioned some-
where on the valve train {pushrod, lifter, or camshaft
itself) and the camshaft is then turned to measure the
lift.

Check the lift of each lobe in consecutive order
and make a note of the reading.

1. Remove the valve cover for access to the
camshaft.

2. Install a dial indicator so that the actuating
point of the indicator is directly placed on the
camshaft.

= A remote starter can be used to turn the
engine over during the next steps. If a re-
mote starter is not available, remove the
spark plugs in order to relieve engine com-
pression, and turn the engine over using a
large wrench or socket on the crankshaft
damper bolt. BE SURE to only turn the engine
in the normal direction of rotation.

3. Tum the crankshaft over until the tappet is on
the base circle of the camshaft lobe.

4. Zero the dial indicator. Continue to rotate the
crankshaft slowly until the pushrod (or camshaft
lobe) is in the fully raised position.

5. Compare the total lift recorded on the dial indi-
cator with the elevation specification shown in the
Engine Specification chart.

To check the accuracy of the original indicator
reading, continue to rotate the crankshaft until the in-
dicator reads zero. If the lift on any lobe is below
specified wear limits listed, the camshaft and the
valve tappets must be replaced.

6. Install the valve cover(s).

MICROMETER
» See Figure 213

A micrometer may used to measure camshaft lobe
lift, but this is usually only after it has been removed
from the engine. Once the valve cover is removed

91053969
Fig. 213 Camshaft lobe lift is measured in

two places
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from the, access may be possible (though a little
awkward) to measure the camshaft lobes using a mi-
crometer.

In any case, two measurements are necessary for
each lobe. Measurement Y or the total LOBE HEIGHT
and measurement X or the total LOBE WIDTH. To
find the lobe lift, you simply subtract X from ¥ (sub-
tract the width from the height).

Note each measurement, then make your calcula-
tion to determine the lift. Note the final results and re-
peat the process on the remaining camshaft lobes.
Finaily, you should compare your results to the spec-
ifications charts and decide if a new camshatt is in
your future.

Balance Shaft :

REMOVAL & INSTALLATION

2.0L and 2.4L Engines
» See Figure 214

= A special oil seal guide tool, MD998285,
and a plug cap socket tool, MD998162, or ex-
act equivalents are needed to complete this
operation.

1. Disconnect the negative battery cable.
2. Raise and safely support the vehicle.
3. Drain the engine oil.

ek CAUTION

The EPA warns that prolonged contact with
used engine oil may cause a number of skin
disorders, including cancer! You should
make every effort to minimize your exposure
to used engine oil. Protective gloves should
be worn when changing the oil. Wash your
hands and any other exposed skin areas as
soon as possible after exposure to used en-
gine oil. Soap and water, or waterless hand
cleaner should be used.

ster
2Ot cadler a3 17. Fromt case gasket
30l odler? 18 Countorbaianea shat, 2
4. Orain piug 18. Gounterbalance shaft, right'?
5. Drain plug gasket 20 Counterbatarice shat front bearing'?
8.0 pah 21, Coutoralance Snah rear oomtig,
7. O aeroen ait? "
& i sorven gasket 22. Countetaance shaft roar bearing,
. rghe?
10 O pny Sprochae
e NOTE
12 Oang oone
15, Fang oot 2 Engine with coun
14, Ol fiter bracket 2 Engine with fubocharger
15. Ol fifter bracket gasket . Engne wilhout counterbalance shafts
6. Front case *5: Engme wih g

93153¢38
Fig. 214 Exploded view of the balance shatt
assemblies—2.0L and 2.4L engines

4. Remove the oil filter, oil pressure switch, ol
gauge sending unit, oil filter mounting bracket and
gasket.

5. Remove engine oil pan, oil screen and gas-
ket.

6. Remove the relief plug, gasket, relief spring
and relief plunger.

7. Lower the vehicle.

8. Using the proper equipment, support the
weight of the engine.

9. Remove the front engine mount bracket and
accessory drive belt.

10. Remove the timing belts and sprockets.

11. Using special tool MD998162, remove the
plug cap in the engine front cover.

12. Remove the plug on the side of the engine
black. Insert a Phillips screwdriver with a shank di-
ameter of 0.32 in. (8mmy} into the plug hole. This will
hold the silent shaft.

13. Remove the driven gear bolt that secures the
oil pump driven gear to the silent shaft.

14. Remove and tag the front cover mounting
bolts. Note the lengths of the mounting bolts as they
are removed for proper installation.

15. Remove the front case cover and oil pump
assembly. If necessary, the silent shaft can come out
with the cover assembly.

16. Remove the silent shaft oil seals, the crank-
shaft oil seal and front case gasket.

17. Remove the silent shafts and inspect as fol-
lows:

a. Check the oil holes in the shaft for clog-
ging.
b. Check journals of the shaft for seizure,
damage and contact with bearing. If there is any-
thing wrong with the journal, replace the silent
shaft bearing, silent shaft or front case.

c. Check the silent shaft oil clearance. If the
clearance is beyond the specifications, replace
the silent shaft bearing, silent shaft or front case.
The specifications for oil clearances are as fol-
lows:

Right shaft
o Front—0.0012-0.0024 in. (0.03-0.06mm)

® Rear—0.0008-0.0021 in. (0.02-0.05mm)
Left shaft

® Front—0.0020-0.0036 in. (0.05-0.09mm)
® Rear—0.0017-0.0033 in. (0.04-0.08mm)

To install:

18. Lubricate the bearing surface of the shaft and
the bearing journals with clean engine oil. Carefully
instali the silent shafts to the block.

19. Clean the gasket material from the mating
surface of the cylinder block and the engine front
cover. Install new gasket in place.

20. Install the oil pump drive gear and driven
gear to the front case, lining up the timing marks.

21. Lubricate the gears with clean engine oil. In-
stall the oil pump cover, with new gasket in place and
tighten the mounting bolts to 13 ft. Ibs. (18 Nm).

22. Using proper size driver, install the crankshaft
oil seal into the front engine case.

23. Using the proper size socket wrench, press in
the silent shaft oil seal into the front case.

24. Place pilot tool MD998285 or equivalent,
onto the nose of the crankshatt. Apply clean engine
oil to the outer circumference of the pilot tool.

25. Install the front case onto the engine block
and temporarily tighten the flange bolts (other than
those for tightening the filter bracket).

26. Mount the oil filter bracket with new gasket in
place. Install the 4 bolts with washers and tighten to
16 ft. Ibs. (22 Nm).

27. Insert the Phillips screwdriver into the hole
on the side of the engine block.

28. Secure the oil pump driven gear onto the left
silent shaft by tightening the driven gear flange bolt
t0 29 . Ibs. (40 Nm).

29. Install a new O-ring onto the groove in the
front case. Using special socket tool, install and
tighten the plug cap to 20 ft. Ibs. (27 Nm).

30. Install the oil pump relief plunger and spring
into the bore in the oil filter bracket and tighten to 36
ft. Ibs. (50 Nm). Make sure a new gasket is in place.

31. Clean both mating surfaces of the oil pan and
the cylinder block.

32. Apply sealant in the groove in the oil pan
flange, keeping towards the inside of the bolt holes.
The width of the sealant bead applied is to be about
0.16 in. (4mm) wide.

= After applying sealant to the oil pan, do
not exceed 15 minutes before installing the
oil pan.

33. Install the oil pan to the engine and secure
with the retainers. Tighten bolts to 6 ft. Ibs. (8 Nm).

34. Instal! the oil pressure gauge unit and the oil
pressure switch. Attach the electrical harness con-
nector.

35. Instalt new oil filter and fill engine with ¢lean
engine oil.

36. Install the timing belts and all refated items.

= The timing of the oil pump sprocket and
connected silent shaft can be incorrect, even
with the timing mark aligned. Make certain
that all special timing belt installation proce-
dures are followed to ensure proper orienta-
tion of the silent shafts.

37. Install any remaining components removed
during disassembly.

38. Connect the negative battery cable and start
the engine.

39. Check for proper timing and inspect for leaks.

Rear Main Seal - | e

REMOVAL & INSTALLATION

» See Figure 215

1. Disconnect the negative battery cable.

2. Remove the transaxie from the vehicle, as
outlined in Section 7.

3. Remove the flywheel/driveplate assembly.

4. Remove the rear engine plate and the bell-
housing cover.

5. Ifthe crankshaft rear oil seal case is leaking,
remove it. Otherwise, just remove the oil seal. Some
engines have a separator that should also be re-
moved.

To install:

6. Lubricate the inner diameter of the new seal
with clean engine oil.

7. Install the oil seal in the crankshaft rear oil
seal case using tool MD998376 or equivalent. Press
the seal all the way in without tilting it. Force the oil
separator into the oil seal case so the oil hole in the
separator is downward.
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9315330
Fig. 215 Typical drive plate and rear main
seal mounting

8. Run a bead of sealer along any seams be-
tween the seal case and block. Install the seal case
with a new gasket,

9. Install the flywheel/driveplate and transaxle.

10. Connect the negafive battery cable and check
for leaks.
11. Adjust oil level as necessary.

Flywheel/Driveplate

REMOVAL & INSTALLATION

» See Figure 215

1. Disconnect the negative battery cable.
; 2. Remove the transaxle, as outlined in Section
3. If equipped with a manual transaxle, remove
the clutch disc and pressure plate. Refer to Section 7.
4, Mark the position of the flywheel/driveplate
on the crankshaft and remove the retaining bolts.
5. On automatic transaxle equipped models, re-
move the driveplate adapter.
_ b. Remove the flywheel/driveplate from the en-
gine,

To install:
7. Coat the lhreads of the driveplate/flywheel re-
taining bolts with thread locking compound.
8. Position the driveplate/flywheel on the crank-
shaft flange.
9. On automatic transaxle equipped models, in-
stall the driveplate adapter.
10. Install and tighten the bolts, in a altemating
star pattern, to the following specifications:
* 1.5L engine: 98 ft. Ibs. (135 Nm)
» 16L, 2.0L and 2.4L engines: 94-101 ft.
Ibs. (130140 Nm)
= 1.8L engine: 72 ft. Ibs. (100 Nm)
® 3.0L and 3.5L engines: 53-56 . bs.
(72=76 Nm})
11. W equipped with a manual transaxle, install
the clutch and pressure plate.
12. Install the transaxle. Refer to Section 7.
13. Connect the negative battery cable.

EXHAUST SYSTEM

Inspection

¥ See Figures 216 thru 222

= Safety glasses should be worn at all times
when working on or near the exhaust system.
Older exhaust systems will aimost always be
covered with loose rust particles which will
shower you when disturbed. These particles
are more than a nuisance and could injure

your eye.

#:: CAUTION

DO NOT perform exhaust repairs or inspec-
tion with the engine or exhaust hot. Allow the
system to cool completely before attempting
any work. Exhaust systems are noted for
sharp edges, flaking metal and rusted bolts.
Gloves and eye protection are required. A

ekl
Fig. 216 Cracks in the muffler are a guar-
anteed leak

healthy supply of penetrating oil and rags is
highly recommended.

Your vehicle must be raised and supported safely
to inspect the exhaust system properly. Placing 4
safely stands under the vehicle for support should
provide enough room for you o slide under the vehi-
cle and inspect the system completely. Start the in-
spaction at the exhaust manifold or turbocharger pipe
where the header pipe is attached and work your way

to the back of the vehicle. On dual exhaust systems,
remember to inspect both sides of the vehicle. Check
the complete exhaust system for open seams, holes
Ioose connections, or other deterioration which could

\ecalnié
Fig. 217 Check the mutfler for rotted spot
welds and seams

fec3pTT
Fig. 218 Make sure the exhaust components
are nol contacting the body or suspension

lecakTh

Fig. 219 Check for overstretched or torn ex-
haust hangers
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Iucalp?s
Fig. 220 Example of a badly deteriorated ex-
haust pipe

tocadgTl
Fig. 221 Inspect flanges for gaskets thal
have deteriorated and need replacement

weeadplh

Fig. 222 Some systems, like this one, use
large O-rings (doughnuts) in between the
flanges

permit exfiaust fumes fo seep into the passenger
compartment. Inspect all mounting brackets and
hangers for deterioration, some models may have
rubber O-rings that can be overstretched and non-
supportive. These components will need to be re-
placed if found. It has always been a practice to use a
pointed tool to poke up into the exhaust system
where the deterioration spots are to see whether or
not they crumble. Some models may have heat shield
covering certain parts of the exhaust system , it will
be necessary to remove these shields to have the ex-
haust visible for inspection also.

REPLACEMENT

# See Figure 223

There are basically two types of exhaust systems.
One is the flange type where the component ends are
attached with bolts and a gasket in-between. The
other exhaust system is the slip joint type. These
components slip into one another using clamps fo
hold them together.

Allow the exhaust system to cool sufficiently
before spraying a solvent exhaust fasteners.
Some solvents are highly flammable and
could ignite when sprayed on hot exhaust
components.

Before removing any component of the exhaust
system, ALWAYS squirt a liguid rust dissolving agent
onto the fasteners for ease of removal. A lot of
knuckle skin will be saved by following this rule. It
may even be wise fo spray the fasteners and allow
them to sit overnight.

Flange Type
» See Figure 224

CAUTION

Do NOT perform exhaust repairs or inspec-
tion with the engine or exhaust hot. Aliow the
system to cool completely before attempting
any work. Exhaust systems are noted for
sharp edges, flaking metal and rusted bolts.
Gloves and eye protection are required. A
healthy supply of penetrating oil and rags is
highly recommended. Never spray liquid rust
dissolving agent onto a hot exhaust compo-
nent.

Before removing any component on a flange type
system, ALWAYS squirt a liquid rust dissolving agent
onto the fasteners for ease of removal. Start by un-
bolting the exhaust piece at both ends (if required).
When unbolting the headpipe from the manifold,
make sure that the bolts are free before trying to re-
move them. if you snap a stud in the exhaust mani-
fold, the stud will have to be removed with a bolt ex-

tractor, which often means removal of the manifold it-
self, Next, disconnect the component from the
mounting; slight twisting and tuming may be re-
quired to remove the component completely from the
vehicle, You may need to tap on the component with
a rubber mallet to loosen . If all else fails, use a
hacksaw to separate the parts. An oxy-acetylene cul-
ting torch may be faster but the sparks are DANGER-
QUS near the fuel tank, and at the very least, acci-
dents could happen, resulting in damage to the
under-car parts, not to mention yoursell.

Slip Joint Type
# See Figure 225

Before remaving any companent on the slip joint
type exhaust system, ALWAYS squirt a liquid rust
dissolving agent onto the fasteners for ease of re-
moval. Start by unbolting the exhaust piece at both
ends (if required). When unbolting the headpipe from
the manifold, make sure that the bolts are free before
trying to remove them. if you snap a stud in the ex-
haust manifold, the stud will have to be removed with
a bolt extractor, which often means removal of the
manifold itself. Next, remove the mounting U-bolts
from around the exhaust pipe you are extracting from
the vehicle. Don't be surprised if the U-bolts break
while removing the nuts. Loosen the exhaust pipe
from any mounting brackets retaining it to the floor
pan and separate the components.

lecadpi
Fig. 223 Nuts and bolts will be extremely
difficult to remove when deteriorated with
rust

ecalip72
Fig. 224 Example of a flange type exhaust
system joint

tocaipd
Fig. 225 Example of a common slip joint

type system
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Determining Engine Condition

Anything that generates heat and/or friction will
eventually burn or wear out (for example, a light bulb
generates heat, therefore its life span is limited). With

this in mind, a running engine generates tremendous

amounts of both; friction is encountered by the mov-
ing and rotating parts inside the engine and heat is
created by friction and combustion of the fuel. How-
ever, the engine has systems designed to help reduce
the effects of heat and friction and provide added
longevity. The oiling system reduces the amount of
friction encountered by the moving parts inside the
engine, while the cooling system reduces heat cre-
ated by friction and combustion. If either system is
not maintained, a break-down will be inevitable.
Therefore, you can see how regular maintenance can
affect the service life of your vehicle. If you do not
drain, flush and refill your cooling system at the
proper intervals, deposits will begin to accumulate in
the radiator, thereby reducing the amount of heat it
can extract from the coolant. The same applies to
your oil and filter; if it is not changed often enough it
becomes laden with contaminates and is unable to
properly lubricate the engine. This increases friction
and wear.

There are a number of methods for evaluating the
condition of your engine. A compression test can re-
veal the condition of your pistons, piston rings,
cylinder bores, head gasket(s), valves and valve
seats. An oil pressure test can warn you of possible
engine bearing, or oil pump failures. Excessive ol
consumption, evidence of oil in the engine air intake
area and/or bluish smoke from the tailpipe may indi-
cate worn piston rings, worn valve guides and/or
valve seals. As a general rule, an engine that uses no
more than one quart of oil every 1000 miles is in
good condition. Engines that use one quart of ol or
more in less than 1000 miles should first be checked
for oil leaks. If any oil leaks are present, have them
fixed before determining how much oil is consumed
by the engine, especially if blue smoke is not visible
at the tailpipe.

COMPRESSION TEST

¥ See Figure 226

1
Fig. 226 A screw-in type compression gauge
is more accurate and easier to use without
an assistant

A noticeable fack of engine power, excessive il
consumption and/or poor fuel mileage measured
over an extended period are all indicators of internal
engine wear. Womn piston rings, scored or worn
cylinder bores, blown head gaskets, sticking or burnt
valves, and worn valve seats are all possible culprits.
A check of each cylinder's compression will help lo-
cate the problem.

= A screw-in type compression gauge is
more accurate than the type you simply hold
against the spark plug hole. Although it takes
slightly longer to use, it's worth the effort to

ahtain 2 mara annsurata roadina
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1. Make sure that the proper amount and vis-
cosity of engine oil is in the crankcase, then ensure
the battery is fully charged.

2. Warm-up the engine to normal operating
temperature, then shut the engine OFF.

3. Disable the ignition system.

4. Label and disconnect all of the spark plug
wires from the plugs.

5. Thoroughly clean the cylinder head area
around the spark plug ports, then remove the spark
plugs.

6. Set the throttle plate to the fully open (wide-
open throttle) position. You can block the accelerator
linkage open for this, or you can have an assistant
fully depress the accelerator pedal.

7. Install a screw-in type compression gauge
into the No. 1 spark plug hole until the fitting is snug.

% WARNING ...

Be careful not to crossthread the spark plug
hole. :

8. According to the tool manufacturer's instruc-
tions, connect a remote starting switch to the starting
circuit.

9. With the ignition switch in the OFF position,
use the remote starting switch to crank the engine
through at least five compression strokes (approxi-
mately 5 seconds of cranking) and record the highest
reading on the gauge.

10. Repeat the test on each cylinder, cranking the
engine approximately the same number of compres-
sion strokes and/or time as the first.

11. Compare the highest readings from each
cylinder to that of the others. The indicated compres-
sion pressures are considered within specifications if
the lowest reading cylinder is within 75 percent of the
pressure recorded for the highest reading cylinder.
For example, if your highest reading cylinder pres-
sure was 150 psi (1034 kPa), then 75 percent of that
would be 113 psi (779 kPa). So the lowest reading
cylinder should be no less than 113 psi (779 kPa).

12. Ifa cylinder exhibits an unusually low com-
pression reading, pour a tablespoon of clean engine
oil into the cylinder through the spark plug hole and
repeat the compression test. If the compression rises
after adding oll, it means that the cylinder’s piston
rings and/or cylinder bore are damaged or worn, If
the pressure remains low, the valves may not be seat-
ing properly (a valve job is needed), or the head gas-
ket may be blown near that cylinder. If compression

in any two adjacent cylinders is low, and if the addi-
tion of oil doesn't help raise compression, there is
leakage past the head gasket. Oif and coolant in the
combustion chamber, combined with blue or con-
stant white smoke from the tailpipe, are symptoms of
this problem. However, don't be alarmed by the nor-
mal white smoke emitted from the tailpipe during en-
gine warm-up or from cold weather driving. There
may be evidence of water droplets on the engine dip-
stick and/or oil droplets in the cooling system if a
head gasket is blown.

OIL PRESSURE TEST

Check for proper oil pressure at the sending unit
passage with an externally mounted mechanical oil
pressure gauge (as opposed to relying on a factory

. installed dash-mounted gauge). A tachometer may

also be needed, as some specifications may require
running the engine at a specific rpm.

1. With the engine cold, locate and remove the oil
pressure sending unit.

2. Following the manufacturer's instructions,
connect a mechanical oil pressure gauge and, if nec-
essary, a tachometer to the engine.

3. Start the engine and allow it to idle.

4. Check the oil pressure reading when cold and
record the number. You may need to run the engine
at a specified rpm, so check the specifications.

" 5. Run the engine until normal operating temper-
ature is reached (upper radiator hose will feel warm).

6. Check the oil pressure reading again with the
engine hot and record the number. Turn the engine
OFF

7. Compare your hot oil pressure reading to that
given in the chart. If the reading is low, check the
cold pressure reading against the chart. If the cold
pressure is well above the specification, and the hot
reading was lower than the specification, you may
have the wrong viscosity oil in the engine. Change
the oil, making sure to use the proper grade and
quantity, then repeat the test.

Low oil pressure readings could be attributed to
internal component wear, pump related problems, a
low oil level, or ol viscosity that is too low. High oil
pressure readings could be caused by an overfilled
crankcase, too high of an oil viscosity or a faulty
pressure relief valve.

Buy or Rehuild?

Now that you have determined that your engine is
worn out, you must make some decisions. The ques-
tion of whether or not an engine is worth rebuilding
is largely a subjective matter and one of personal
worth. Is the engine a popular one, or is it an obso-
lete model? Are parts available? Will it get acceptable
gas mileage once it is rebuilt? Is the car it's being put
into worth keeping? Would it be less expensive to
buy a new engine, have your engine rebuilt by a pro, -
rebuild it yourself or buy a used engine from a sal-
vage yard? Or would it be simpler and less expensive
to buy another car? If you have considered all these
matters and more, and have still decided to rebuild
the engine, then it is time to decide how you will re-
build it.
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=The editors at Chilton feel that most engine
machining should be performed by a profes-
sional machine shop. Don’t think of it as
wasting money, rather, as an assurance that
the job has been done right the first time.
There are many expensive and specialized
tools required to perform such tasks as bor-
ing and honing an engine block or having a
valve job done on a cylinder head. Even in-
specting the parls requires expensive mi-
crometers and gauges to properly measure
wear and clearances. Also, a machine shop
can deliver to you clean, and ready to as-
semble parts, saving you time and aggrava-
tion. Your maximum savings will come fram
performing the removal, disassembly, as-
sembly and installation of the engine and
purchasing or renting only the tools required
to perform the above tasks. Depending on
the particular circumstances, you may save
ﬂ"lu 60 percent of the cost doing these your-
sell.

A complete rebuild or overhaul of an engine in-
volves replacing all of the moving parts (pistons,
fods, crankshatt, camshaft, etc.) with new ones and
machining the non-moving wearing surfaces of the
block and heads. Unfortunately, this may not be cost
effective. For instance, your crankshaft may have
been damaged or worn, but it can be machined un-
dersize for a minimal fee.

So, as you can see, you can replace everything in-
side the engine, bul, it is wiser to replace only those
parts which are really needed, and, if possible, repair
the more expensive ones. Later in this section, we
will break the engine dawn into its two main compo-
nents: the cylinder head and the engine block, We
will discuss sach component, and the recommended
parts to replace during a rebuild on each.

Engine Overhaul Tips

Most engine overhaul procedures are fairly stan-
dard. In addition to specific parts replacement proce-
dures and specifications for your individual engine,
this section is also a guide to acceptable rebuilding
procedures. Examples of standard rebuilding practice
are given and should be used along with specific de-
fails concerning your particular engine.

Competent and accurate machine shop services
will ensure maximum performance, reliability and en-
gine life. In most instances it is more profitable for
the do-it-yourself mechanic to remove, clean and in-

spect the component, buy the necessary parts and
deliver these to a shop for actual machine work.
Much of the assembly work (crankshaft, bearings,
piston rods, and other components) is well within the
scope of the do-it-yourself mechanic's tools and abil-
ities. You will have to decide for yourseli the depth of
involvement you desire in an engine repair or rebuild.

TOOLS

The tools required for an engine overhaul or parts
replacement will depend on the depth of your in-
volvement. With a few exceptions, they will be the
fools found in @ mechanic's tool kit (see Section 1 of
this manual). More in-depth work will require some
or all of the following:

* A dial indicator (reading in thousandths)
mounted on a universal base

* Micrometers and telescope gauges

* Jaw and screw-type pullers
Scraper
Valve spring compressor
Ring groove cleaner
Piston ring expander and compressor
Ridge reamer
Cylinder hane or glaze breaker
Plastigage™
Enpine stand s y

The use of most of these tools is illustrated in
this section, Many can be rented for a one-time use
from a local parts jobber or tool supply house spe-
cializing in automotive work.

Occasionally, the use of special tools is called for.
See the information on Special Tools and the Safety
Notice in the front of this book before substituting
another tool.

" e 8 8 00 88

OVERHAUL TIPS

Aluminum has become extremely popular for use
in engines, due to its low weight. Observe the follow-
ing precautions when handling aluminum parts:

& Never hot tank aluminum parts (the caustic hot
fank solution will eat the aluminum.

* Remove all aluminum parts (identification tag,
efc.) from engine parts prior to fhe tanking.

» Always coat threads lightly with engine oil or
anti-seize compounds before installation, to prevent
selzure,

* Never overtighten bolts or spark plugs espe-
cially in aluminum threads. s

hen assembling the engine, any parts that will
be exposed to frictional contact must be prefubed to
provide lubrication at initial start-up. Any product
specifically formulated for this purpose can be used,
but engine oil is not recommended as a prelube in
most cases.

When semi-permanent (locked, but removable) in-
stallation of bolts or nuts is desired, threads should
be cleaned and coated with Loctite® or another simi-

_ lar, commercial non-hardening sealant,

CLEANING

# See Figures 227, 228, 229, 230, and 231

Betore the engine and its components are in-
spected, they must be thoroughly cleaned. You will
need to remove any engine varnish, oil sludge and/'or
carbon deposits from all of the components to insure
an accurale inspection. A crack in the engine block or
cylinder head can easily become overlooked if hidden
by a layer of sludge or carbon.

sm
Fig. 227 Thoroughly clean the gasket sur-
taces of the cylinder head as well as . . .

T

Fig. 228 . . . the engine block befare re-
assembling the engine

Fig. 229 Use a ring expander tool to remove
the piston rings

ersX08

Fig. 230 Clean the piston ring grooves us-
ing a ring groove cleaner tool, or . . .

= ]
Fig. 231 . . . use a piece of an old ring to
clean the grooves. Be careful, the ring can

be quite sharp
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Most of the cleaning process can be carried out
with common hand tools and readily available sol-
vents or solutions. Carbon deposits can be chipped
away using a hammer and a hard wooden chisel. Old
gasket material and varnish or sfudge can usually be
removed using a scraper and/or cleaning solvent. Ex-
tremely stubborn deposits may require the use of a
power drill with a wire brush. If using a wire brush,
use extreme care around any critical machined sur-
faces (such as the gasket surfaces, bearing saddles,
cylinder bores, etc.). USE OF A WIRE BRUSH IS NOT
RECOMMENDED ON ANY ALUMINUM COMPO-
NENTS. Always follow any safety recommendations
given by the manufacturer of the tool and/or solvent.
You should always wear eye protection during any
cleaning process involving scraping, chipping or
spraying of solvents. .

An alternative to the mess and hassle of cleaning
the parts yourself is to drop them off at a local garage
or machine shop. They will, more than likely, have
the necessary equipment to properly clean all of the
parts for a nominal fee.

CAUTION

Always wear eye protection during any clean-
ing process involving scraping, chipping or
spraying of solvents.

Remove any oil galley plugs, freeze plugs and/or
pressed-in bearings and carefully wash and degrease
all of the engine components including the fasteners
and bolts. Small parts such as the valves, springs,
efc., should be placed in a metal basket and allowed
10 soak. Use pipe cleaner type brushes, and clean all
passageways in the components. Use a ring ex-
pander and remove the rings from the pistons. Clean
the piston ring grooves with a special tool or a piece
of broken ring. Scrape the carbon off of the top of the
piston. You should never use a wire brush on the
pistons. After preparing all of the piston assemblies
in this manner, wash and degrease them again.

ek WARNING

Use extreme care when cleaning around the
cylinder head valve seats. A mistake or slip
may cost you a new seat.

When cleaning the cylinder head, remove carbon
from the combustion chamber with the valves in-
stalled. This will avoid damaging the valve seats.

REPAIRING DAMAGED THREADS

» See Figures 232, 233, 234, 235 and 236

Several methods of repairing damaged threads are
available. Heli-Coil® (shown here), Keenserts® and
Microdot® are among the most widely used. All in-
volve basically the same principle—drilling out
stripped threads, tapping the hole and installing a
prewound insert—making welding, plugging and
oversize fasteners unnecessary.

Two types of thread repair inserts are usually sup-
plied: a standard type for most inch coarse, inch fine,
metric course and metric fine thread sizes and a
spark lug type to fit most spark plug port sizes. Con-
sult the individual tool manufacturer’s catalog to de-
termine exact applications. Typical thread repair kits
will contain a selection of prewound threaded inserts,
atap (corresponding to the outside diameter threads
of the insert) and an instailation tool. Spark plug in-
serts usually differ because they require a tap
equipped with pilot threads and a combined
reamer/tap section. Most manufacturers also supply
biister-packed thread repair inserts separately in ad-
dition to a master kit containing a variety of taps and
inserts plus installation tools.

Before attempting to repair a threaded hole, re-
move any snapped, broken or damaged bolts or
studs. Penetrating oil can be used to free frozen
threads. The offending item can usually be removed
with locking pliers or using a screw/stud extractor.
After the hole is clear, the thread can be repaired, as
shown in the series of accompanying illustrations
and in the kit manufacturer’s instructions.

Engine Preparation

To properly rebuild an engine, you must first re-
move it from the vehicle, then disassemble and diag-
nose it. Ideally you should place your engine on an
engine stand. This affords you the best access to the
engine components. Follow the manufacturer's direc-
tions for using the stand with your particular engine.
Remove the flywheel or flexplate before installing the
engine to the stand.

Now that you have the engine on a stand, and as-
suming that you have drained the oil and coofant
from the engine, it's time to strip it of all but the nec-
essary components. Before you start disassembling
the engine, you may want to take a moment to draw
some pictures, or fabricate some labels or containers
to mark the locations of various components and the
bolts and/or studs which fasten them. Modern day
engines use a lot of little brackets and clips which
hotd wiring harnesses and such, and these holders
are often mounted on studs and/or bolts that can be
easily mixed up. The manufacturer spent a lot of time
and money designing your vehicle, and they wouldn't
have wasted any of it by haphazardly placing brack-
efs, clips or fasteners on the vehicle. If it's present
when you disassemble it, put it back when you as-
semble, you will regret not remembering that little
bracket which holds a wire harness out of the path of
a rotating part.

You should begin by unbolting any accessories
still attached to the engine, such as the water pump,
power steering pump, alternator, etc. Then, unfasten
any manifolds (intake or exhaust) which were not re-
moved during the engine removal procedure. Finally,

Q¥
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SCREW

THREADED
INSERT

DAMAGED _\i@
THREADS
1ccs3038
Fig. 232 Damaged bolt hole threads can be
replaced with thread repair inserts
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tocs3040

Fig. 233 Standard thread repair insert (left),
and spark plug thread insert

y
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Fig. 234 Drill out the damaged threads with
the specified size bit. Be sure to drill com-
pletely through the hole or to the bottom of
a blind hole
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Fig. 235 Using the kit, tap the hole in order
to receive the thread insert. Keep the tap
well oiled and back it out frequently to avoid
clogging the threads
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10653043
Fig. 236 Screw the insert onto the installer
tool until the tang engages the slot. Thread
the insert into the hole until it is 1/;~/, turn
below the top surface, then remove the tool
and break off the tang using a punch
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TEmove any covers remaining on the engine such as
the rocker arm, front or timing cover and oil pan.
Some front covers may require the vibration damper
and/or crank pulley to be removed beforehand. The
idea is to reduce the engine to the bare necessities
(cylinder head(s), valve train, enging block, crank-
shaft, pistons and connecting rods), plus any other
‘in block’ components such as ofl pumps, balance
shafts and auxiliary shafts.

Finally, remove the cylinder head(s) from the en-
gine block and carefully place on a bench. Disassem-
bly instructions for each companent follow later in
this section.

Cylinder Head

There are two basic types of cylinder heads used
on today's automobiles: the Overhead Valve (OHV)
and the Overhead Camshaft (OHC). The latter can
also be broken down into two subgroups: the Single
Overhead Camshaft (SOHC) and the Dual Overhead
Camshaft (DOHC), Generally, if there is only a single
camshatt on a head, it is just referred to as an OHC
head. Also, an engine with an OHV cylinder head is
also known as a pushrod engine.

Most cylinder heads these days are made of an
aluminum alloy due to its light weight, durability and
heal transfer qualities. However, cast iron was the
material of choice in the past, and is still used on
many vehicles today. Whether made from aluminum
or iron, all cylinder heads have valves and seats.
Some use two valves per cylinder, while the more hi-
tech engines will utilize a multi-valve configuration
using 3, 4 and even 5 valves per cylinder. When the
valve contacts the seat, it does so on precision ma-
chined surfaces, which seals the combustion charm-
ber. All cylinder heads have a valve guide for each
valve. The guide centers the valve to the seat and al-
Jows it to move up and down within it. The clearance
between the valve and guide can be critical. Too
much clearance and the engine may consume oil,
lose vacuum and/for damage the seat, Too liftle, and
the valve can stick in the guide causing the engine to
Tun poorly if at all, and possibly causing severe dam-
age. The last component all cylinder heads have are
valve springs. The spring holds the valve against its
seat. It also retumns the valve to this position when
the valve has been opened by the valve train or
camshaft, The spring is fastened to the valve by a re-
fainer and valve locks (sometimes called keepers)
Aluminum heads will also have a valve spring shim
1o keep the spring from wearing away the aluminum.

An ideal method of rebuilding the cylinder head
‘would involve replacing all of the valves, guides,
seals, springs, etc. with new ones. However, depend-
ing on how the engine was maintained, often this is
not necessary. A major cause of valve, guide and seat
wear is an improperly tuned engine. An engine that is
funning too rich, will often wash the lubricating oif
oul of the guide with gasoline, causing it o wear
rapidly. Conversely, an engine which is running too
lean will place higher combustion temperatures on
the valves and seals allowing them to wear or even
burn. Springs fall victim o the driving habits of the
individual. A driver who often runs the engine rpm to
the rediine will wear out or break the springs faster
then one that stays well below it. Unfortunately,
mileage takes it toll on all of the parts. Generally, the
valves, guides, springs and seats in a cylinder head
can be machined and re-used, saving you money
However, if a valve is burnt, it may be wise fo replace
all of the valves, since they were all operating in the

same enviranment. The same goes for any ofher
component on the cylinder head. Think of it as an in-
surance policy against future problems related to that
component.

Unfortunately, the only way to find out which com-
ponents need replacing, is to disassemble and care-
fully check each piece. After the cylinder head(s) are
disassembled, thoroughly clean all of the compo-
nents.

DISASSEMBLY

# See Figures 237 and 238

Whether it is a single or dual overhead camshaft
cylinder head, the disassembly procedure is relatively

Fig. 237 Exploded view of a valve, seal,
spring, retainer and locks from an OHC
cylinder head

unchanged, One aspect fo pay attention to is careful
labeling of the parts on the dual camshatt cylinder
head. There will be an intake camshaft and followers
as well as an exhaust camshaft and followers and
they must be labeled as such. In some cases, the
components are identical and could easily b in-
stalled incorectly. DO NOT MIX THEM UP! Deter-
mining which is which is very simple; the intake
camshaft and components are on the same side of
the head as was the intake manifold, Conversely, the
exhaust camshaft and components are on the same
side of the head as was the exhaust manifold.

Cup Type Camshaft Followers
+ See Figures 239, 240, and 241

Most cylinder heads with cup type camshatt fol-
lowers will have the valve spring, retainer and locks
recessed within the follower's bore. You will need a
C-clamp style valve spring compressor tool, an OHC
spring removal tool {or equivalent) and a small mag-
net to disassemble the head.

1. If not already removed, remove the camshaft(s)
and/for followers. Mark their positions for assembly.

2. Position the cylinder head to allow use of a G-
clamp style valve spring compressor tool.

==t is preferred to position the cylinder head
gasket surface facing you with the valve
springs facing the opposite direction and the
head laying horizontal.

3. With the OHC spring removal adapter tool po-
sitioned inside of the follower bore, compress the
valve spring using the C-clamp style vaive spring
compressar.

ocadph?
Fig. 238 Example of a multi-valve cylinder
head. Note how it has 2 intake and 2 ax-
haust valve poris

Fig. 239 C-clamp type spring compressor
and an OHC spring removal tool (center) for
cup type followers

\

Fig. 240 Most cup type follower cylinder
heads retain the camshaft using bolt-on

bearing caps
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Fig. 241 Position the OHC spring tool in the
follower bore, then compress the spring
with a C-clamp type tool

4. Remove the valve locks. A small magnetic tool
or screwdriver will aid in removal.

5. Release the compressor tool and remove the
spring assembly.

6. Withdraw the valve from the cylinder head.
7. If equipped, remove the valve seal.

= Special valve seal removal tools are avail-
able. Regular or needlenose type pliers, if
used with care, will work just as well. If us-
Ing ordinary pliers, be sure not to damage
the follower bore. The follower and its bore
are machined to close tolerances and any
th“. to the bore will effect this relation-
ship.

8. Ifequipped, remove the valve spring shim, A
small magnetic tool or screwdriver will aid in re-
moval.

9. Repeat Steps 3 through 8 until all of the valves
have been removed.

Rocker Arm Type Camshaft Followers
¥ See Figures 242 thru 250

Maost cylinder heads with rocker arm-type
camshaft followers are easily disassembled using a
standard valve spring compressor. However, certain
models may not have enough open space around the
spring for the standard fool and may require you fo
use a C-clamp style compressor tool instead.

1. If not already removed, remove the rocker
arms andfor shafts and the camshatt. If applicable,
also remove the hydraulic lash adjusters. Mark their
positions for assembly.

2. Position the cylinder head to aliow access to
the valve spring.

3. Usea valve spring compressor tool to relieve
the spring tension from the retainer.

~Due to engine varnish, the retainer may
stick to the valve locks. A gentle tap with a
hammer may help to break it loose.

4. Remove the valve locks from the valve tip
andfor retainer. A small magnet may help in remov-
ing the small locks.

5. Lift the valve spring, tool and all, off of the
valve stem.

6. If equipped, remove the valve seal. If the seal
is difficult to remove with the valve in place, try re-
moving the vaive first, then the seal. Follow the steps
below for valve removal.

7. Pasition the head to allow access for with-
drawing the valve.

== Cylinder heads that have seen a lot of
miles and/or abuse may have mushroomed
the valve lock grove and/or tip, causing diffi-
culty in removal of the valve. If this has hap-
pened, use a metal file to carefully remove
the high spots around the lock grooves
anlllll: tip. Only file it enough to allow re-
moval.

8. Remove the valve from the cylinder head.

9. WWequipped, remove the valve spring shim. A
small magnetic tool or screwdriver will aid in re-
moval.

10. Repeat Steps 3 though 9 until all of the valves
have been removed.

INSPECTION

Now that all of the cylinder head components are
clean, it's time to inspect them for wear and/or dam-

\eeadpsd
Fig. 242 Example of the shaft mounted
rocker arms on some OHC heads

ik
Fig. 243 Another example of the rocker arm
type OHC head. This mode! uses a follower
under the camshaft

ot
Fig. 244 Before the camshaft can be re-
maoved, all of the followers must first be re-
moved . . .

kecaipsy
Fig. 245 . . . then the camshaft can be re-
moved by sliding it out (shown), or unbolt-

ing a bearing cap (not shown)

Fig. 246 Compress the valve spring . . .

Fig. 247 . . . then remove the valve locks

from the valve stem and spring retainer
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oadphh
Fig. 248 Remove the valve spring and re-
tainer from the cylinder head

ecalgs
Fig. 249 Remove the valve seal from the
guide. Some gentle prying or pliers may
help to remove stubborn ones

leaalps?
Fig. 250 All aluminum and some cast iron
heads will have these valve spring shims.
Remove all of them as well

age. To accurately inspect them, you will need some
specialized tools:

& AD-1in. micrometer for the valves

* Adial indicator or inside diameter gauge for
the valve guides

* A spring pressure test D&Uﬁ
I you do not have access to the proper tools,

you may want to bring the components to a shop
that does.

Valves
» See Figures 251 and 252

The first thing 1o inspect are the valve heads. Look
closely at the head, margin and face for any cracks,
excessive wear or buming. The margin is the best
placeto look for bumning. It should have a squared

edge with an even width all around the diameter.
When a valve burns, the margin will look melted and
the edges rounded. Also inspect the valve head for
any signs of ulipping. This will show as a lifting of
the edges or dishing in the center of the head and will
usually not occur to all of the valves. All of the heads
should look the same, any that seem dished more
than others are probably bad. Next, inspect the valve
lock grooves and vaive tips. Check for any burrs
around the lock grooves, especially if you had to file
them to remove the valve. Valve tips should appear
fiat, although slight rounding with high mileage en-
gines is normal. Stightly wom valve tips will need to
be machined flal. Last, measure the valve stem diam-
eler with the micrometer. Measure the area that rides
within the guide, especially towards the tip where
most of the wear occurs. Take several measurements

foes314d
Fig. 251 Valve stems may be rolled on a flat
surface to check for bends

"
Fig. 252 Use a micrometer to check the
valve stem diameter

ocs3907

Fig. 253 Use a caliper to check the valve

spring free-length

Ioa3E
Fig. 254 Check the valve spring for square-
ness on a flat surface; a carpenter's square

along its length and compare them to each other.
Wear should be even along the length with little to no
taper. If no minimum diameter is given in the specifi-
cations, then the stem should not read more than
0.001 in. (0.025mm) below the unworn area of the
valve stem. Any valves that fail these inspections
shiould be replaced.

Springs, Retainers and Valve Locks
% See Figures 253 and 254

The first thing to check is the most obvious, bro-
ken springs. Next check the free length and square-
ness of each spring. If applicable, insure to distin-
quish between intake and exhaust springs. Use a
ruler and/or carpenter’s square to measure the length.
A carpenter's square should be used to check the
springs for squareness. If a spring pressure fest
gauge is available, check each springs rating and
compare to the specifications chart. Check the read-
ings against the specifications given. Any springs
that fail these inspections should be replaced.

The spring retainers rarely need replacing, how-
ever they should still be checked as a precaution. In-
spect the spring mating surface and the valve lock re-
tention area for any signs of excessive wear. Also
check for any signs of cracking. Replace any retainers
that are questionable.

Valve locks should be inspected for excessive
wear on the outside contact area as well as on the in-
ner notched surface. Any locks which appear worn or
broken and its respective vaive should be replaced.

Cylinder Head

There are several things to check on the cylinder
head: valve guides, seats, cylinder head surface flal-
ness, cracks and physical damage.

VALVE GUIDES
# See Figure 255

Now that you know the valves are good, you can
use them to check the guides, although a new valve,
if available, is preferred. Before you measure any-
thing, ook at the quides carefully and inspect them
for any cracks, chips or breakage. Also if the guide is
a removable style (as in most aluminum heads),
check them for any looseness or evidence of move-
ment. Al of the guides should appear to be at the
same height from the spring seat. If any seem lower
(or higher) from another, the guide has moved.
Mount a dial indicator onto the spring side of the
cylinder head. Lightly oil the valve stem and insert it
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Teesitd

Fig. 255 A dial gauge may be used to check
valve stem-lo-guide clearance; read the
gauge while moving the valve stem

into the cylinder head. Position the dial indicator
against the valve stem near the tip and zero the
gauge. Grasp the valve stem and wiggle towards and
away from the dial indicator and observe the read-
ings. Mount the dial indicator 90 degrees from the
initial point and zero the gauge and again take a read-
ing. Compare the two readings for a out of round
condition. Check the readings against the specifica-
tions given. An Inside Diameter (1.D.) gauge designed
for valve guides will give you an accurate valve guide
bore measurement. If the 1.D. gauge Is used, compare
the readings with the specifications given. Any
guides that fail these inspections should be replaced
or machined.

VALVE SEATS

A visual inspection of the valve seats should show
aslightly worn and pitted surface where the valve
face contacts the seat. Inspect the seat carefully for
severe pitting or cracks. Also, a seat that is badly
worn will be recessed into the cylinder head. A se-
verely wom or recessed seat may need to be re-
placed: All cracked seafs must be replaced. A seat
concentricity gauge, if available, should be used to
check the seat run-out. If run-out exceeds specifica-
tions the seat must be machined (if no specification
is given use 0.002 in. or 0.051mm).

CYLINDER HEAD SURFACE FLATNESS
# See Figures 256 and 257

After you have cleaned the gasket surface of the
cylinder head of any old gasket material, check the
head for flatness.

Place a straightedge across the gasket surface.
Using feeler gauges, determine the clearance at the
center of the straightedge and across the cylinder
head at several points. Check along the centerling
and diagonally on the head surface. If the warpage
exceeds 0.003 in. (0.076mm) within a 6.0 in.
(15.2cm) span, or 0.006 in. (0.152mm) over the total
length of the head, the cylinder head must be resur-
faced. After resurfacing the heads of a V-type engine,
the intake manifold flange surface should be checked,
and if necessary, milled proportionally to allow for
the change in its mounting position,

CRACKS AND PHYSICAL DAMAGE

Generally, cracks are limited to the combustion
chamber, however, it is not uncommon for the head
to crack in a spark plug hole, port, outside of the
head or in the valve spring/rocker arm area, The first
area to inspect is always the hottest: the exhaust
seat/port area.

A visual inspection should be performed, but just
because you don't see a crack does not mean it is not
there. Some more refiable methods for inspecting for
cracks include Magnaflux®, a magnetic process or
Zyglo®, a dye penetrant. Magnaflux® is used only on
ferrous metal (cast iron) heads. Zyglo® uses a spray
on fluorescent mixture along with a black light to re-
veal the cracks. It is strongly recommended to have
your cylinder head checked professionally for cracks,
especially if the engine was known to have over-
heated and/or leaked or consumed coolant. Contact a
local shop for availability and pricing of these ser-
vices,

Physical damage is usually very evident. For ex-
ample, a broken mounting ear from dropping the
head or a bent or broken stud and/or bolt. All of these
defects should be fixed or, if unrepairable, the head
should be replaced.

Camshaft and Followers

Inspect the camshaft(s) and followers as described
earlier in this section.

REFINISHING & REPAIRING

Many of the procedures given for refinishing and
repairing the cylinder head compaonents must be per-
formed by a machine shop. Certain steps, if the in-
spected part is not worn, can be performed yourself
inexpensively. However, you spent a lot of time and
effort so far, why risk trying to save a couple bucks if
you might have to do it all over again?

i
Fig. 256 Check the head for flatness across
ihe center of the head surface using a
straightedge and feeler gauge

csdong
Fig. 257 Checks should also he made along
both diagonals of the head surface

Valves

Any valves that were not replaced should be
refaced and the tips ground flal. Unless you have ac-
cess to a valve grinding machine, this should be
done by a machine shop. If the valves are in ex-
tremely good condition, as well as the vaive seats
and guides, they may be lapped in without perform-
ing maching work.

Itis a recommended practice to lap the valves
even after machine work has been performed and/or
new valves have been purchased. This insures a pos-
itive seal between the valve and seat.

LAPPING THE VALVES

=Before lapping the valves to the seats,
read the rest of the cylinder head section to
insure that any related parts are in accept-
able enough condition to continue.

=Before any valve seat machining and/or
lapping can be performed, the guides must
be within factory recommended specifica-
tions.

1. Invert the cylinder head.

2. Lightly lubricate the valve stems and insert
them into the cylinder head in their numbered order.

3. Raise the vaive from the seat and apply a small
amount of fing lapping compound to the seat,

4. Maisten the suction head of a hand-lapping
tool and attach it to the head of the valve,

5. Rotate the tool between the palms of both
hands, changing the position of the valve on the
valve seat and lifting the tool often to prevent groov-

ing.
6. Lap the valve until a smooth, polished circle is
evident on the valve and seat.
7. Remove the tool and the valve. Wipe away all
traces of the grinding compound and store the valve
to maintain its lapped location.

WARNING

Do not get the valves out of order after they
have been lapped. They must be put back
with the same valve seat with which they
were lapped.

Springs, Retainers and Valve Locks

There is no repair or refinishing possible with the
springs, retainers and valve locks. If they are found to
be worn or defective, they must be replaced with new
(or known good) parts.

Cylinder Head

Mast refinishing procedures dealing with the
cylinder head must be performed by a machine shop.
Read the sections below and review your inspection
data to determine whether or not machining is neces-
sary.

VALVE GUIDE

=If any machining or replacements are
made to the valve guides, the seats must be
machined.

Unless the valve guides need machining or re-
placing, the only service to perform is to thoroughly
clean them of any dirt or oil residue.



3-64 ENGINE AND ENGINE OVERHAUL

There are only two types of valve guides used on
automabile engines: the replaceable-type (all alu-
minum heads) and the cast-in integral-type (most
cast iron heads). There are four recommended meth-
ods for repairing wom guides.

s Knurling
* Inserts
* Reaming oversize

* Replacing .

Knurling Is @ process in which metal is displaced
and raised, thereby reducing clearance, giving a true
center, and providing oil control. It is the least ex-
pensive way of repairing the valve guides. However,
it is not necessarily the best, and in some cases, a
knurled valve guide will not stand up for more than
a short time. It requires a special knurlizer and pre-
cision reaming tools to obtain proper clearances. It
would not be cost effective to purchase these tools,
unless you plan on rebuilding several of the same
cylinder head.

Installing a guide insert invalves machining the
quide to accapt a bronze insert. One style is the coil-
type which is installed into a threaded guide. Another
is the thin-walled insert where the guide is reamed
oversize to accept a split-sleeve insert. After the in-
sert is installed, a special tool is then run through the
guide to expand the insert, locking it to the guide.
The insert is then reamed to the standard size for
proper valve clearance.

Reaming for oversize valves restores normal clear-
ances and provides a true valve seal. Most cast-in
type guides can be reamed to accept an valve with an
oversize stem. The cost factor for this can become
quite high as you will need to purchase the reamer
and new, oversize stem valves for all guides which
were reamed. Oversizes are generally 0.003 to 0.030
in. {0.076 to 0.762mm), with 0.015 in. (0.361mm)
being the most common.

To replace cast-in type valve guides, they must be
drilled out, then reamed to accept replacement
guides. This must be done on a fixture which will al-
low centering and leveling off of the original valve
seal or guide, otherwise a serious guide-to-seat mis-
alignment may occur making it impossible to prop-
erly machine the seal.

Replaceable-type guides are pressed into the
cylinder head. A hammer and a stepped drift or
punch may be used to install and remove the guides.
Before removing the guides, measure the protrusion
on the spring side of the head and record it for instal-
lation. Use the stepped drift to hammer out the old
guide from the combustion chamber side of the head.
When installing, determine whether or not the guide
also seals a waler jacket in the head, and if it does,
use the recommended sealing agent. If there is no
water jacket, grease the valve guide and its bore. Use
the stepped drift, and hammer the new guide into the
cylinder head from the spring side of the cylinder
head. A stack of washers the same thickness as the
measured protrusion may help the instaliation
process.

VALVE SEATS

=Before any valve seat machining can be
performed, the guides must be within factory
recommended specifications.

=i any machining or replacements were
made to the valve guides, the seats must be

machined.

If the seats are in good condition, the valves can
be lapped to the seats, and the cylinder head assem-
bled. See the valves section for instructions on fap-
ping.
If the valve seals are worn, cracked or damaged,
they must be serviced by a machine shop. The valve
seat must be perfectly centered to the valve guide,
which requires very accurate machining.

CYLINDER HEAD SURFACE

If the cylinder head is warped, it must be ma-
chined flat. If the warpage is extremely severe, the
head may need to be replaced. In some instances, it
may be possible to straighten a warped head enough
to allow machining. In either case, contact a profes-
sional machine shop for service,

= Any OHC cylinder head that shows exces-
sive warpage should have the camshaft bear-
ing journals align bored after the cylinder
head has been resurfaced.

= WARNING

Failure to align bore the camshaft bearing
journals could result in severe engine dam-
age including but not limited to: valve and
piston damage, connecting rod damage,
camshaft and/or crankshaft breakage.

CRACKS AND PHYSICAL DAMAGE

Certain cracks can be repaired in both cast iron
and aluminum heads, For cast iron, a tapered
threaded insert is installed along the length of the
crack. Aluminum can also use the tapered inserts,
however welding is the preferred method. Some
physical damage can be repaired through brazing or
welding. Contact a machine shop to get expert advice
for your particular dilemma.

ASSEMBLY

+ See Figure 258

The first step for any assembly job is to have a
clean area in which to work. Next, thoroughly clean
all of the parts and components that are to be assem-
bled. Finally, place all of the components onto a suit-
able work space and, if necessary, arrange the parts
to their respective positions.

lealiphd

Fig. 258 Once assembled, check the valve
clearance and correct as needed

Cup Type Camshaft Followers

To install the springs, retainers and valve locks on
heads which have these components recessed into
the camshatt follower's bore, you will need a small
screwdriver-type tool, some clean white grease and a
ot of patience. You will also need the C-clamp style
spring compressor and the OHC tool used to disas-
semble fhe head.

1. Lightly lubricate the valve stems and insert all
of the valves into the cylinder head. If possible, main-
tain their original locations.

2. I equipped, install any valve spring shims
which were removed.

3. I equipped, install the new valve seals, keep-
ing the following in mind.

= |f the valve seal presses over the guide,
lightly lubricate the outer guide surfaces.

= |f the seal is an O-ring type, it is installed
just after compressing the spring but before the
valve locks.

4, Place the valve spring and retainer over the
stem.

5. Position the spring compressor and the OHC
fool, then compress the spring.

6. Using a small screwdriver as a spatula, fill
the valve stem sice of the lock with white grease. Use
the excess grease on the screwdriver to fasten the
lock to the driver.

7. Carefully install the valve lock, which is stuck
to the end of the screwdriver, to the valve stem then
press on it with the screwdriver until the grease
squeezes out. The valve lock should now be stuck to
the stem.

8. Repeat Steps 6 and 7 for the remaining valve
lock.

9. Relieve the spring pressure slowly and insure
that neither valve lock becomes dislodged by the re-
tainer.

10. Remove the spring compressor tool.

11. Repeat Steps 2 through 10 until all of the
springs have been installed.

12. Install the followers, camshaft{s) and any
other components that were removed for disassem-
bly.

Rocker Arm Type Camshaft Followers

1. Lightly lubricate the valve stems and insert all
of the valves into the cylinder head, If possible, main-
tain their original locations.

2. It equipped, install any valve spring shims
which were remaved.

3. Ifequipped, install the new valve seals, keep-
ing the following in mind:

o |f the valve seal presses over the guide,
lightly lubricate the outer guide surfaces.

 |f the seal is an O-ring type, it is installed
just after compressing the spring but before the
valve locks.

4, Place the valve spring and retainer over the
stem.

5. Position the spring compressor tool and
compress the spring.

6. Assemble the valve locks to the stem.

7. Relieve the spring pressure slowly and insure
that neither valve lock becomes dislodged by the re-
fainer.

B. Remove the spring compressor fool.

9. Repeat Steps 2 through 8 until all of the
springs have been installed.
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10. Install the camshafl(s), rockers, shafts and
any other components that were removed for disas-
sembly.

Engine Block

GENERAL INFORMATION

A thorough overhaul or rebuild of an engine block
would include replacing the pistons, rings, bearings,
timing belt/chain assembly and oil pump. For OHV
engines also include a new camshaft and lifters. The
block would then have the cylinders bored and honed
oversize (or if using removable cylinder slesves, new
sleeves installed) and the crankshaft would be cut
undersize to provide new wearing surfaces and per-
fect clearances. However, your particular engine may
nat have everything wom out. What if only the piston
rings have worn out and the clearances on everything
else are still within factory specifications? Well, you
could just replace the rings and put it back together,
but this would be a very rare example. Chances are, if
one component in your engine is warn, other compo-
nents are sure 1o follow, and soon. At the very least,
you should always replace the rings, bearings and ofl
pump. This Is what is commonly called a “freshen
up",

Cylinder Ridge Removal

Because the op piston ring does not travel to the
very top of the cylinder, a ridge is built up between
the end of the travel and the top of the cylinder bore,

Pushing the piston and connecting rod assembly
past the ridge can be difficult, and damage to the pis-
ton ring lands could occur. If the ridge is not re-
moved before installing a naw piston or not removed
at all, piston ring breakage and piston damage may
occur.

=i is always recommended that you remove
any cylinder ridges before removing the pis-
ton and connecting rod assemblies. If you
know that new pistons are going to be in-
stalled and the engine block will be bored
oversize, you may be able to forego this
step. However, some ridges may actually
prevent the assemblies from being removed,
necessitating its removal.

There are several different types of ridge reamers
on the market, none of which are inexpensive. Unless
a great deal of engine rebuilding is anticipated, bor-
TOW Or 1ent a reamer,

1. Tum the crankshaft until the piston is at the
battom of its travel.

2. Cover the head of the piston with a rag.

3. Follow the tool manufacturers instructions and
cut away the ridge, exercising extreme care lo avoid
cutting foo deeply.

4. Remove the ridge reamer, the rag and as many
0f the cuttings as possible. Continue until all of the
cylinder ridges have been removed.

DISASSEMBLY

¥ See Figures 259 and 260

The engine disassembly instructions following as-
sume that you have the engine mounted on an engine
stand. If nol, it is easiest to disassemble the engine
on a bench or the floor with it resting on the bell

I
Fig. 259 Place rubber hose over the con-
necting rod studs to protect the crankshaft
and cylinder bores from damage

Fig. 260 Carefully tap the piston out of the
bore using a wooden dowel

housing or transmission mounting surface. You must
be able to access the connecting rod fasteners and
turn the crankshaft during disassembly. Also, all en-
gine covers {timing, front, side, oil pan, whatever)
should have already been removed. Engines which
are sgized or locked up may not be able to be com-
pletely disassembled, and a core (salvage yard) en-
gine should be purchased,

If not done during the cylinder head removal, re-
move the timing chain/belt and/or gear/sprocket as-
sembly. Remove the oil pick-up and pump assembly
and, if necessary, the pump drive. If equipped, re-
maove any balance or auxiliary shafts. If necessary, re-
move the cylinder ridge from the top of the bore. See
the cylinder ridge removal procedure earlier in this
section.

Rotate the engine over so thal the crankshatt is ex-
posed. Use a number punch or scribe and mark each
connecting rod with its respective cylinder number.
The cylinder closest to the front of the engine is al-

ways number 1, However, depending on the engine
placement, the front of the engine could either be the
flywheel or damper/pulley end. Generally the front of
the engine faces the front of the vehicle. Use a num-
ber punch or scribe and also mark the main bearing
caps from front to rear with the front most cap being
number 1 (if there are five caps, mark them 1 through
5, front to rear).

WARNING

Take special care when pushing the connect-
ing rod up from the crankshaft because the
sharp threads of the rod bolts/studs will
score the crankshaft journal. Insure that spe-
cial plastic caps are installed over them, or
cut two pieces of rubber hose to do the
same.

Again, rotate the engine, this time to position the
number one cylinder bore (head surface) up. Tum the
crankshaft until the number one piston is at the bot-
tom of its travel, this should allow the maximum ac-
cess 1o its connecting rod. Remove the number one
connecting rods fasteners and cap and place two
lengths of rubber hose over the rod bolts/studs to
protect the crankshaft from damage. Using a sturdy
wooden dowe! and a hammer, push the connecting
rod up about 1 in. (25mm) from the crankshatt and
remove the upper bearing insert. Continue pushing
of tapping the connecting rod up until the pistan
rings are out of the cylinder bore. Remove the piston
and rod by hand, put the upper half of the bearing in-
sert back into the rod, install the cap with its bearing
insert installed, and hand-tighten the cap fasteners. If
the parts are kept in order in this manner, they will
not get fost and you will be able fo tell which bear-
ings came form what cylinder if any problems are
discovered and diagnosis Is necessary. Remove all
the other piston assemblies in the same manner. On
V-style engines, remove all of the pistons from one
bank, then reposition the engine with the other cylin-
der bank head surface up, and remove that banks pis-
fon assemblies.

The only remaining component in the enging
biock should now be the crankshatt. Loosen the main
bearing caps evenly until the fasteners can be tumed
by hand, then remove them and the caps. Remove the
crankshaft from the engine block. Thoroughly clean
all of the components.

INSPECTION

Now that the engine block and all of its compo-
nents are clean, it's time to inspect them for wear
and/or damage. To accurately inspect them, you will
need some specialized tools:

* Two or three separate micromelers to measure
the pistons and crankshaft journals

A dial indicator

 Telescoping gauges for the cylinder bores

* A rod alignment fixture to check for bent con-
necting rods 7

If you do not have access to the proper tools,
you may want to bring the components to a shop
that does.

Generally, you shouldn't expect cracks in the en-
gine block or its companents unless it was known to
Ieak, consume or mix engine fluids, it was severely
overheated, or there was evidence of bad bearings
and/or crankshait damage. A visual inspection
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should be performed on all of the components, but
just because you don't see a crack does not mean it
is not there. Some more reliable methods for inspect-
ing for cracks include Magnaflux®, a magnetic
process or Zyglo®, a dye penetrant. Magnaflux® is
used only on ferrous metal (cast iron). Zyglo® uses a
spray on fluorescent mixture along with a black light
to reveal the cracks. It is strongly recommended to
have your engine block checked professionally for
cracks, espacially if the engine was known to have
overheated andj/or leaked or consumed coolant. Con-
tact a local shop for availability and pricing of these
SBIViCes.

Engine Block

ENGINE BLOCK BEARING ALIGNMENT

Remove the main bearing caps and, if still in-
stalled, the main bearing inserts. Inspect all of the
main bearing saddles and caps for damage, burs or
high spots. If damage is found, and it is caused from
a spun main bearing, the block will need to be align-
bored or, if severe enough, replacement, Any burrs or
E:gh spols should be carefully removed with a metal

.

Place a straightedge on the bearing saddles, In the
engine block, along the centerling of the crankshaft, If
any clearance exists batwaen the straightedge and the
saddles, the block must be align-bored.

Align-boring consists of machining the main
bearing saddles and caps by means of a flycutter that
runs through the bearing saddles.

DECK FLATNESS

The top of the engine block where the cylinder
head mounts is called the deck. Insure that the deck
surface is clean of dirt, carbon deposits and old gas-
ket material, Place a straightedge across the surface
of the deck along its centerline and, using fealer
gauges, check the clearance along several points. Re-
peat the checking procedure with the straightedge
placed along both diagonals of the deck surface. If
the reading exceeds 0.003 in. (0.076mm) within a 6.0
in. (15.2cm) span, or 0.006 in. (0.152mm) over the
total length of the deck, it must be machined.

CYLINDER BORES
» See Figure 261

The cylinder bores house the pistons and are
slightly larger than the pistons themselves. A com-
mon piston-fo-bore clearance is 0.0015-0.0025 in.

08
Fig. 261 Use a telescoping gauge to mea-
sure the cylinder bore diameter—take sev-
eral readings within the same bore

(0.0381mm-0.0635mm). Inspect and measure the
cylinder bores. The bore should be checked for out-
of-roundness, taper and size. The results of this in-
spection will determine whether the cylinder can be
used in its existing size and condition, or a rebore to
the next oversize is required (or in the case of remov-
able sleeves, have replacements installed).

The amount of cylinder wall wear is always greater
at the top of the cylinder than at the bottom. This
wear is known s taper. Any cylinder that has a taper
of 0.0012 in. {0.305mm) or more, must be rebored.
Measurements are taken at a number of positions in
each cylinder; at the top, middle and bottom and at
Iwo points at each pasition; that is, at a point 90 de-
grees from the crankshaft centerline, as well as a
point parallel to the crankshalt centerline. The mea-
surements are made with either a special dial indica-
tor or a telescopic gauge and micrometer. If the nec-
essary precision tools to check the bore are not
available, take the block to @ machine shop and have
them mike it. Also if you don't have the tools to check
the cylinder bores, chances are you will not have the
necessary devices to check the pistons, connecting
rods and crankshal. Take these components with you
and save yourself an extra trip.

For our procadures, we will use a telescopic
gauge and a micrometer. You will need one of each,
with a measuring range which covers your cylinder
bore size.

1. Position the telescopic gauge in the cylinder
bore, loosen the gauges lock and allow it to expand.

=Your first two readings will be at the top of
the cylinder bore, then proceed to the middle
and finally the bottom, making a total of six
measurements.

2. Hold the gauge square in the bore, 90 degrees
from the crankshaft centerline, and gently tighten the
lock. Tilt the gauge back to remove it from the bore.

3. Measure the gauge with the micrometer and
record the reading.

4. Again, hold the gauge square in he bore, this
time paraflel to the crankshaft centerline, and gently
tighten the lack. Again, you will tilt the gauge back fo
remove it from the bore.

5. Measure the gauge with the micrometer and
record this reading. The difference between these two
readings is the out-of-round measurement of the
cylinder.

6. Repeat steps 1 through 5, each fime going to
the next lower position, until you reach the bottom of
the cylinder. Then go to the next cylinder, and con-
tinue until all of the cylinders have been measured.

The difference between these measurements will
tell you all about the wear in your cylinders. The
measurements which were taken 90 degrees from the
crankshaft centerlin will always reflect the most
wear, That is because at this position is where the en-
gine power presses the piston against the cylinder
bore the hardest. This is known as thrust wear, Take
your top, 90 degres measurement and compare it to
your bottom, 90 degree measurement. The difference
between them is the taper. When you measure your
pistons, you will compare these readings to your pis-
ton sizes and determine piston-to-wall clearance.

Crankshaft
Inspect the crankshaft for visible signs of wear or

damage. All of the journals should be perfectly round
and smooth, Slight scores are normal for a used

crankshatt, but you should hardly feel them with your
fingernail. When measuring the crankshaft with a mi-
crometer, you will take readings at the front and rear
of each journal, then turn the micrometer 90 degrees
and take two more readings, front and rear. The dif-
ference between the front-to-rear readings is the jour-
nal taper and the first-ta-90 degree reading is the
out-of-round measurement, Generally, there should
be no taper or out-of-roundness found, however, up
10 0.0005 in. (0.0127mm) for gither can be over-
looked. Also, the readings should fall within the fac-
tory specifications for journal diameters.

It the crankshaft journals fall within specifications,
it is recommended that it be polished before being
returned to service. Polishing the crankshaft insures
that any minor burrs or high spots are smoothed,
thereby reducing the chance of scoring the new bear-
ings.

Pistons and Connecting Rods
PISTONS
# See Figure 262

The piston should be visually inspected for any
signs of cracking or burning (caused by hot spots or
detonation), and scuffing or excessive wear on the
skirts. The wrist pin attaches the piston to the con-
necting rod. The piston should move freely on the
wrist pin, both sliding and pivoting, Grasp the con-
necting rod securely, or mount it in a vise, and try o
rock the piston back and forth along the centerling of
the wrist pin. There should not be any excessive play
evident between the piston and the pin. If there are C-
clips retaining the pin in the piston then you have
wrist pin bushings in the rods, There should not be
any excessive play between the wrist pin and the rod
bushing. Normal clearance for the wrist pin is ap-
prox, 0.001-0.002 in. (0.025mm—0.051mm).

Use a micrometer and measure the diameter of the
piston, perpendicular to the wrist pin, on the skirt.
Compare the reading to its original cylinder measure-
ment obtained earlier. The difference between the two
readings is the piston-to-wall clearance. If the clear-
ance is within specifications, the piston may be used
as is. If the piston is out of specification, but the bore
is not, you will need a new piston. If both are out of
specification, you will need the cylinder rebored and
oversize pistans installed. Generally if two or more
pistons/bores are out of specification, it is best to re-
bore the entire block and purchase a complete set of
oversize pistons.

IesEN0
Fig. 262 Measure the piston's outer diam-
eter, perpendicular to the wrist pin, with a
micrometer
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CONNECTING ROD

You should have the connecting rod checked for
slraightness at a machine shop. If the connecting rod
is bent, it will unevenly wear the bearing and piston,
as well as place greater stress on these components,
Any bent or twisted connecting rods must be re-
placed. If the rods are straight and the wrist pin clear-
ance is within specifications, then only the bearing
end of the rod need be checked. Place the connecting
rod into a vice, with the bearing inserts in place, in-
stall the cap to the rod and torque the fasteners to
specifications. Use a telescaping gauge and carefully
measure the inside diameter of the bearings. Com-
pare this reading to the rods original crankshaft jour-
nal diameter measurement. The difference is the oil
clearance. If the oil clearance is not within specifica-
tions, install new bearings in the rod and take another
measurement. If the clearance is still out of specifica-
tions, and the crankshaft is nof, the rod will need to
be reconditioned by a machine shop.

=You can also use Plastigage™ to check the
bearing clearances. The assembling section
has complete instructions on its use.

Camshaft

Inspect the camshaft and lifters/followers as de-
scribed earlier in this section.

Bearings

All of the engine bearings should be visually in-
spected for wear and/or damage. The bearing should
look evenly worn all around with no deep scores or
pits. If the bearing is severely wom, scored, pitted or
heat biued, then the bearing, and the components
that use it, should be brought to a machine shop for
inspection. Full-circle bearings (used on most
camshafts, auxiliary shafts, balance shafts, elc.) re-
quire specialized tools for removal and installation,
and should be brought to a machine shop for service.

0il Pump

=The oil pump is responsible for providing
constant lubrication to the whole engine and
s0 it is recommended that a new oil pump be
installed when rebuilding the engine.

Completely disassemble the oil pump and thor-
oughly clean all of the components. Inspect the oil
pump gears and housing for wear and/or damage. In-
sure that the pressure relief valve operates properly
and there is no binding or sticking due to vamish or
debris. If all of the parts are in proper working condi-
tion, lubricate the gears and relief valve, and assem-
bie the pump.

REFINISHING

* See Figure 263

Almast all engine block refinishing must be per-
formed by a machine shap. If the cylinders are not to
be rebored, then the cylinder glaze can be removed
with a ball hone. When removing cylinder glaze with
a ball hone, use a light or penetrating type oil to lu-
bricate the hone. Do not allow the hone to run dry as
this may cause excessive scoring of the cylinder
bores and wear on the hone. If new pistons are re-
quired, they will need to be installed to the connect-
ing rods. This should be performed by a machine

Fig. 263 Use a ball type cylinder hone to re-
move any glaze and provide a new surface

for seating the piston rings

shop as the pistons must be installed in the correct
relationship to the rod or engine damage can occur.

Pistons and Connecting Rods
# See Figure 264

Only pistons with the wrist pin retained by C-clips
are serviceable by the home-mechanic. Press fit pis-
tons require special presses andfor heaters fo re-
move/install the connecting rod and should only be
performed by a machine shop,

All pistons will have a mark indicating the direc-
tion to the front of the engine and the must be in-
stalled into the engine in that manner. Usually it is a
notch or arrow on the top of the piston, or it may be
the letter F cast or stamped into the piston.

ASSEMBLY

Before you begin assembling the engine, first give
yourself a clean, dirt free work area. Next, clean every
engine component again. The key to a good assem-
bly s cleanliness.

Mount the engine block into the engine stand and
wash it one fast time using waler and detergent (dish-
washing detergent works well). While washing it,
scrub the cylinder bores with a soft bristie brush and
thoroughly clean all of the oil passages. Gompletely
dry the engine and spray the entire assembly down
with an anti-rust solution such as WD-40 or similar
product. Take a clean lint-free rag and wipe up any
excess anti-rust solution from the bores, bearing
saddles, etc. Repeat the final cleaning process on the

lees3g14

Fig. 264 Most pistons are marked lo indi-
cate positioning in the engine (usually a

mark means the side facing the front)

crankshaft. Replace any freeze or oil galley plugs
which were removed during disassembly.

Crankshaft
» See Figures 265, 266, 267, and 268

1. Remove the main bearing Inserts from the
block and bearing caps.

2. Iithe crankshaft main bearing joumnals have
been refinished to a definite undersize, install the
conmect undersize bearing. Be sure that the bearing
inserts and bearing bores are clean. Foreign material
under inserts will distort bearing and cause failure.

3. Place the upper main bearing inserts in bores
with tang in siot.

=The oil holes in the bearing inserts must

be aligned with the oil holes in the cylinder
block.

Fig. 265 Apply a strip of gauging material
to the bearing journal, then install and
torque the cap

fo3n2

Fig. 266 After the cap is removed again, use
the scale supplied with the gauging mater-
ial to check the clearance
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Iocs 3805
Fig. 267 A dial gauge may be used to check
crankshaft end-play

eesibG

Fig. 268 Carefully pry the crankshaft back
and forth while reading the dial gauge for
end-play

4. Install the lower main bearing inserts in bear-
ing caps.

&. Clean the mating surfaces of block and rear
main bearing cap.

6. Carefully lower the crankshaft into place. Be
careful not to damage bearing surfaces.

7. Check the clearance of each main bearing by
using the following procedure:

a. Place a piece of Plasligage® or its equiva-
lent, on bearing surface across full width of bear-
ing cap and about '/y in. off center.

b. Install cap and tighten bolts to specifica-
tions. Do not turn crankshatt while Plastigage® is
in place.

¢. Remove the cap. Using the supplied Plasti-
gage® scale, check width of Plastigage® at
widest point to get maximum clearance. Differ-
ence between readings is taper of joumnal.

d. If clearance exceeds specified limits, try a
0.001 in. or 0.002 in. undersize bearing in com-
bination with the standard bearing. Bearing clear-
ance must be within specified limits. If standard
and 0.002 in. undersize bearing does not bring
clearance within desired limits, refinish crank-
shaft journal, then install undersize bearings.

B. Install the rear main seal.

9. After the bearings have been fitted, apply a
light coat of engine oil to the journals and bearings.
Install the rear main bearing cap. Install all bearing
caps except the thrust bearing cap. Be sure that main
bearing caps are installed in original locations.
Tighten the bearing cap bolts to specifications.

. 10, Install the thrust bearing cap with bolts fin-

ger-tight.

11, Pry the crankshatt forward against the thrust
surface of upper half of bearing.

12. Hold the crankshaft forward and pry the thrust
bearing cap to the rear. This aligns the thrust sur-
faces of both halves of the bearing.

13. Retain the forward pressure on the crankshaft.
Tighten the cap bolts to specifications.

14. Measure the crankshaft end-play as follows:

a. Mount a dial gauge to the engine block
and position the tip of the gauge to read from the
crankshaft end.

b. Carefully pry the crankshaft toward the rear
of the engine and hold it there while you zero the

auge.

c. Carefully pry the crankshafl toward the
front of the engine and read the gauge.

d. Confirm that the reading is within specifi-
cations. If not, install a new thrust bearing and
repeat the procedure. if the reading is still out of
specifications with a new bearing, have a ma-
chine shop inspect the thrust surfaces of the
crankshatt, and if possible, repair it
15. Rokate the crankshaft so as to position the

first rod journal to the bottom of its stroke.

Pistons and Connecting Rods
¥ See Figures 269, 270, 271, and 272

1. Before installing the piston/connecting rod
assembly, oil the pistons, piston rings and the cylin-
der walls with light engine oil. Install connecting rod
bolt protectors or rubber hos onto the connecting
rod bolts/studs. Also perform the following:

a. Select the proper ring set for the size cylin-
der bore.

b. Pasition the ring in the bore in which it is
going to be used.

€. Push the ring down into the bore area
where normal ring wear is not encountered.

d. Use the head of the piston to position the
ring in the bore so that the ring is square with
the cylinder wall. Use caution to avoid damage to
the ring or cylinder bore.

€. Measure the gap between the ends of the
ring with a feefer gauge. Ring gap in a wom
cylinder is normally greater than specification. If
the ring gap is greater than the specified limits,
try an oversize ring set.

1. Check the ring side clearance of the com-
pression rings with a feeler gauge inserted be-
tween the ring and its lower land according fo
specification. The gauge should slide freely
around the entire ring circumference without
binding. Any wear that occurs will form a step at

the inner portion of the lower land. If the lower
lands have high steps, the piston should be re-
placed.

2. Unless new pistons are installed, be sure to
install the pistons in the cylinders from which they
were removed. The numbers on the connecting rod
and bearing cap must be on the same side when in-
stalled in the cylinder bore. If a connecting rod is
ever transposed from one engine or cylinder to an-
other, new bearings should be fitted and the connect-
ing rod should be numbered to correspond with the -
new cylinder number, The notch on the piston head
goes toward the front of the engine,

3. Install all of the rod bearing inserts info the
rods and caps.

4. Install the rings o the pistons. Install the oil
control ring first, then the second compression ring
and finally the top compression ring. Use a piston
ring expander tool to aid in installation and to help
reduce the chance of breakage.

5. Make sure the ring gaps are properly spaced
around the circumnference of the piston. Fit a piston
ring compressor around the piston and slide the pis-
ton and connecting rod assembly down into the
cylinder bore, pushing it in with the wooden hammer
handle. Push the piston down until it is only slightly
below the top of the cylinder bore. Guide the con-
necting rod onto the crankshatt bearing journal care-
fully, to avoid damaging the crankshaft.

6. Check the bearing clearance of all the rod
bearings, fitting them to the crankshaft bearing jour-
nals. Follow the procedure in the crankshat installa-
tion above.

7. After the bearings have been fitted, apply a
light coating of assembly oil to the journals and bear-

ings.

8. Tum the crankshaft until the appropriate
bearing journal is at the bottom of its stroke, then
push the piston assembly all the way down until the
connecting rod bearing seats on the crankshaft jour-
nal. Ba careful not to allow the bearing cap screws to
m the crankshatt bearing journals and damage

9, After the piston and connecting rod assem-
blies have been installed, check the connecting rod
side clearance on each crankshaft journal,

10. Prime and install the oil pump and the oil
pump intake tube.

11. Install the auxiliary/balance shaft(s)/assem-
bly(ies).

Cylinder Head($S)

1. Install the cylinder head(s) using new gaskets.
2. Install the timing sprockets/gears and the
belt/chain assemblies.
Engine Covers and Components
Install the timing cover(s) and oil pan. Refer to
your notes and drawings made prior fo disassembly

and install all of the components that were removed.
Install the engine into the vehicle.
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[t e
Fig. 269 Checking the piston ring-to-ring
groove side clearance using the ring and a
feeler gauge

Fig. 272 Install the piston and rod assem-
biy into the block using a ring compressor
and the handle of a hammer

tes¥ T
Fig. 270 The notch on the side of the bear-
ing cap matches the tang on the bearing in-
sert

oosi

Fig. 271 Most rings are marked 1o show
which side of the ring should face up when
installed to the piston

Engine Start-up and Break-in

STARTING THE ENGINE

Now that the engine is installed and every wire and
hose is properly connected, go back and double
check that all coolant and vacuum hoses are con-
nected. Check that your oil drain plug is installed and
properly tightened. If not already done, install a new
oil filter onto the engine. Fill the crankcase with the
proper amount and grade of engine oil. Fill the cool-
ing system with a 50/50 mixture of coolant/water.

1. Connect the vehicle battery.

2. Start the engine. Keep your eye on your oil
pressure indicator; if it does not indicate oil pressure
within 10 seconds of starting, turn the vehicle off.

WARNING

Damage to the engine can result if it is al-
lowed to run with no oil pressure. Check the
engine oil level to make sure that it is full.
Check for any leaks and if found, repair the
leaks before continuing. If there is still no in-
dication of ail pressure, you may need to
prime the system.

3. Confirm that there are no fiuid leaks (oil or
other).

4. Allow the engine to reach normal operating
temperature (the upper radiator hose will be hot to
the touch),

5. Atthis point you can perform any necessary
checks or adjustments, such as checking the ignition
timing.

6. Install any remaining components or body
panels which were removed.

BREAKING IT IN

Make the first miles on the new engine, easy ones.
Vary the speed but do not accelerate hard. Most im-
portantly, do not lug the engine, and avoid sustained
high speeds until at least 100 miles. Check the en-
gine oil and coolant levels frequently. Expect the en-
gine to use a little oil until the rings seat. Change the
oil and filter at 500 miles, 1500 miles, then every
3000 miles past that,

KEEP IT MAINTAINED

Now that you have just gone through all of that
hard work, keep yourself from doing it all over again
by thoroughly maintaining it. Not that you may not
have maintained it before, heck you could have had
one to two hundred thousand miles on it before do-
ing this. However, you may have bought the vehicle
used, and the previous owner did not keep up on
maintenance. Which is why you just went through all
of that hard work, See?
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1.5L ENGINE MECHANICAL SPECIFICATIONS

English Metric English Metric
ipti Specifications ificati ipti i pecificati
General Information Valve guide
Engine type 4 Cylinder In-Line Overhead Camshaft Length
Displacement 89.6 cubic in. Intake 1.732in. 44.0mm
Bore 2972in. 75.5mm Exhaust 1.949in. 49.5mm
Stroke 3.2281n. 82mm Service sizes 0.002,0.010, 0.020 in. 0.05, 0.25, 0.50mm
Compression ratio 921 Valve seat
Firing order 1-34-2 Seat contact width 0.035-0.051 in. 0.9-1.3mm
Cylinder Head Seat angle (all)
QOverall height 4.208-4.217in. 106.9-107.1mm Valve spring
Flatness (maximum) 0.002in. 0.05mm Free length
Camshaft bearing-to-camshaft ciearance 0.0016-0.0031in 0.04-0.08mm Intake
Camshaft Standard 1.815in. 46.1mm
Camshat height Limit 1.778in. 45.1mm
Intake Exhaust
Standard 1.5256 in. 38.75mm Standard 1.843in. 46.8mm
Limit 1.5058 in. 38.25mm Limit 1.803in. 45.8mm
Exhaust Load
Standard 15394 in. 39.1mm Intake 511t. Ibs. 230Nm
Limit 1.5197in. 38.6mm Exhaust 64 1. Ibs. 290Nm
Journal outside diameter ™ 1.81101in. 46mm Cylinder Block
Bearing oil clearance Bore
Standard 0.0024-0.0039 in. 0.06-0.10mm Diameter 2.9724-2.9736 in: 75.50-75.53mm
Limit 0.0055 in. 0.14mm Out-of-round (max.) 0.008 in. 0.02mm
Rocker arms Taper (max.) 0.008 in. 0.02mm
Inside diameter 0.7441in. 18.9mm Overall height
Arm-to-shatft clearance Standard 10.075-10.083 in. 256.9-266.1mm
Standard 0.0004-0.0016 in. 0.01-0.04mm Limit 10.073 in. 254.82mm
Limit 0.004in. 0.1mm Gaskat surface flatness {max,) 0.004 in. 0.1mm
Rocker arm shaft Piston
QOutside diameter 0.744 in. 18.9mm Outside diameter 2.9713-2.9724in. 75.47-75.50
Valves Piston-lo-cylinder clearance 0.0008-0.0016 in. 0.02-0.04mm
Valve length Ring groove width
Intake 3.9665 in. 100.75mm No.1 0.0598-0.0606 in. 1.52-1.54mm
Exhaust 3.9783in. 101.05mm No.2 0.0594-0.0602 in. 1.51-1.53mm
< Stem outside diameter Qit Control 0.1581-0.1593 in. 4.015-4.045mm
Intake 0.2585-0.2581 in, 6.565-6.580mm Service sizes 0.002, 0.010, 0.020 in. 0.05, 0.25, 0.50mm
Exhaust 0.2571-0.2579 n. 6.530-6.550mm Fiston Fings
Face angle (all) 45-45.5° Side clearance
Head thickness (margin) No.1
Intake Standard 0.0012-0.0028 in. 0.03-0.07mm
Standard 0.039in. 1.0mm Limit 0.0047 in. 0.12mm
Limit 0.020in. 0.5mm No.2
Exhaust Standard 0.0008-0.0024 in. 0.02:0.08mm
Standard 0.059n. 1.5mm Limit . 0.0047 in, 0.12mm
Limit 0.039in. 1.0mm Endgap
Stem-lo-guide clearance No.1
ntake Standard 0.0079-0.0157 in. 0.20-0.40mm
Standard 0.0008-0.0020 in. 0.02-0.05mm Limit 0.031 in. 0.8mm
Limit 0.0039in. 0.10mm No.2
Exhaust Standard 0.0079-0.0138n. 0.200.35mm
Standard 0.0020-0.0035 in. 0.05-0.09mm Limit 0,031 in. 0.8mm
Limit 0.0059in. 0.15mm o
Valve clearance Standard 0.0079-0.0276 in. 0.20.0.70mm
Hot engine Limit 0.039in. 1.0mm
Intake 00059 in. 0.15mm Tommecting 100
Exhaust 0.0098 in. 0.25mm Bend (max) 0.0020 in. 0.05mm
Cold engine . Twist (max.) 0.0039 in. 0.10mm
Intake 0.0028 in. 0.07mm Rod big end side clearance
Exhaust 0.0067 in. 0.17mm Standard 0.0039-0.0098 in. 0.10-0.25mm
93153001 Limit 0.018 in. 0.4mm

93153002
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English Metric
Description ificati ificati
Connecting rod (cont'd)
Piston pin press-in load 1,100-3,300 . Ibs. 5,000-15,000Nm
Connecting rod bearing oil clearance
Standard 0.0008-0.0024 in. 0.02-0.06mm
Limit 0.0059 in. 0.15mm
Crankshaft
Main bearing oil clearance
Standard 0.0008-0.0028 in. 0.02-0.07mm
Limit 0.0059 in. 0.15mm
Pin outside diameter 1.65in. 42mm
Joumal outside diameter 1.89in, 48mm
Out-of-round (max.} 0.0006 in. 0.015mm
Crankshalt end-play
Standard 0.002-0.0071 in. 0.05-0.18mm
Limit 0.0098 in. 0.25mm
Flywheel
Run-out (max.} 0.0051 in. 0.13mm
Qil Pump
Tip clearance
Standard 0.0024-0.0071 in. 0.06-0.18mm
Limit 0.01381n. 0.35mm
Side clearance
Standard 0.0016-0.0039 in. 0.04-0.10mm
Limit 0.0079in. 0.20mm
Body clearance
Standard 0.0039-0.0071 in. 0.10-0.18mm
Limit 0.0138n. 0.35mm
Relief spring
Free fength 1.835in. 46.6mm
Load {@1.57¢ in. {40.1mm) 13t Ibs. 61Nm
1.6L ENGINE MECHANICAL SPECIFICATIONS
English Metric
General Information
Engine type 4 Cylinder in-Line Double Overhead Camshaft
Displacement 97.3 cubic in.
Bore 3.2401in, 82.3mm
Stroke 2.953in. 75mm
Compression ratio 9.21
Fiing order 1-3-4-2
Cylinder Head
Overall height 5.193-5.201 in. 131.9-132.1mm
Flatness (maximum} 0.002in. 0.05mm
Camshaft bearing-to-camshat clearance 0.0016-0.0031 in. 0.04-0.08mm
Camshaft
Camshaft height
Intake
Standard 1.3858 in. 35.20mm
Limit 1.3661 in. 34.70mm
Exhaust
Standard 1.3743in. 34.907mm
Limit 1.3548in, 34.407mm
Joumal outside diameler 1.02in. 26mm
Bearing oil clearance 0.0020-0.0035 in. 0.05-0.08mm
End-play 0.004-0.008 in. 0.1-0.2mm
9315303

1.6L ENGINE MECHANICAL SPECIFICATIONS

English Metric
Specifications Specifications
Valves
Valve length
Intake 4.311in. 109.50mm
Exhaust 4318in. 109.70mm
Stem outside diameter
Intake 0.2586-0.2586 in. 6.565-6.568mm
Exhaust 0.2571-0.2579 in. 6.530-6.550mm
Face angle (all) 45-455°
Head thickness (margin}
Intake
Standard 0.039in. 1.0mm
Limit 0.028 in. 0.7mm
Exhaust
Standard 0.059in. 1.5mm
Limit 0.0391in. 1.0mm
Stem-to-guide clearance
Intake
Standard 0.0008-0.0020 in. 0.02-0.05mm
* Limit 0.0039n. 0.10mm
Exhaust
Standard 0.0020-0.0035 in. 0.05-0.09mm
Limit 00059 in. 0.15mm
Valve guide
Length
Intake 1.791in. 45.5mm
Exhaust 1.988 in. 50.5mm
Service sizes 0.002, 0.010, 0.020 in. 0.05, 0.25, 0.50mm
Valve seat
Seat contact width 0.035-0.051 in. 0.8-1.3mm
Seat angle (all) 44-44.5°
Valve spring
Free length
Standard 1.9021n. 48.3mm
Limit 1.862in. 47.3mm
Load 66 ft. Ibs. 300Nm
Out of squareness
Standard less than 1.5°
Limit 4.0°
Cylinder Block
Bore
Diameter 3.2402-3.2413 in. 82.30-82.33mm
Out-of-round (max.} 0.004 in. 0.01mm
Taper {max.) 0.004in. 0.01mm
Gasket surface flainess (max.) 0.0039in. 0.1mm
Piston
Outside diameter 3.2390-3.2402 in. 82.27-82.30
Piston-to-cylinder clearance 0.0008-0.0016 in. 0.02-0.04mm
Ring groove width
No. 1 0.0480-0.0488 in. 1.22-1.24mm
No. 2 0.0598-0.0608 in. 1.52-1.54mm
Qil Control 0.1185-0.1193 in. 3.01-3.03mm
Service sizes 0.010, 0.020, 0.030, 0.039 in._0.25, 0.50, 0.75, 1.0mm
Piston Rings
Side clearance
No. 1
Standard 0.0012-0.0028 in. 0.03-0.07mm
« Limit 0.0047 in. 0.12mm
No.2
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.0047 in. 0.12mm
93153004
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English Metric
ipti Specifications Specifications
Piston Rings {cont'd)
End gap
No.1
Standard 0.0098-0.0157 in. 0.25-0.40mm
Linmit 0.031in. 0.8mm
No.2
Standard 0.0138-0.0197 in. 0.35-0.50mm
Limit 0.039n. 1.0mm
o]
Standard 0.0079-0.0276 in. 0.20-0.70mm
Limit 0.038 in. 1.0mm
Service sizes 0.010, 0.020, 0.030, 0.039in.  0.25, 0.50, 0.75, 1.0mm
Connecting rod
Bend (max.) 0.0020n. 0.05mm
Twist (max.) 0.0039in. 0.10mm
Rod big end side clearance
Standard 0.0039-0.0088 in. 0.10-0.25mm
Liomit 0.016 in. 0.4mm
Piston pin press-in load 1,653-3,858 ft. Ibs. 7.500-17 500Nm
Connecting rod bearing oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004 in. 0.1mm
Crankshaft
Main bearing oi clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004 in. 0.1mm
Pin outside diameter 1.77in, 45mm
Joumal outside diameter 224in. 57mm
Out-of-round (max.) 0.0006 in. 0.015mm
Crankshaft end-play
Standard 0.002-0.0071 in. 0.05-0.18mm
Limit 0.0098 in. 0.25mm
Flywheel
Run-out {max.) 0.0051 in. 0.13mm
Oil Pump
Tip clearance
Drive gear
Standard 0.0063-0.0083 in. 0.16-0.21mm
Limit 0.0098 in. 0.25mm
Driven gear
Standard 0.0051-0.0071 in. 0.13-0.18mm
Limit 0.0098 in. 0.25mm
Side clearance
Drive gear
Standand 0.0031-0.0055 in. 0.08-0.14mm
Limit 0.0098 in. 0.25mm
Driven gear
Standard 0.0024-0.0047 in. 0.06-0.12mm
Limit 0.0098 in. 0.25mm
Relief spring
Free length 1.835in. 46.6mm
Load (@1.579 in. (40.1mm) 131t Ibs. 61Nm
93153¢05

1.8L ENGINE MECHANICAL SPECIFICATIONS

English Metric
Descri IE@ n i i i
General Information
Engine type 4 Cylinder In-Ling Overhead Camshatt
Displacement 111.9 cubic in. 1.8L
Bore 3.19in. 8imm
Stroke 3.50in. 89mm
Compression ratio 951
Firing order 1-3-4-2
Cylinder Head
Overall height 4720-4.728 in. 119.8-120.1mm
Flatness (maximumj 0.008 in. 0.2mm
Canmshatt height
Intake
Standard 1.46in. 37.11mm
Limit 1.44in. 36.61mm
Exhaust
Standard 1.46in. 37.15mm
Limit 1.44in. 36.65mm
Vaives
Valve length
Intake
Standard 4337in. . 110.15mm
Limit 4317in. 109.65mm
Exhaust
Standard 4.4761n. 113.70mm
Limit 4.457 in. 113.25mm
Stem outside diameter
Intake 0.2340in. 6.0mm
Exhaust 0.2340in. 6.0mm
Face angle {all) 45-45.5°
Head thickness {margin}
Intake
Standard 0.039in, 1.0mm
Limit 0.020in. 0.5mm
Exhaust
Standard 0.051 in. 1.3mm
Limit 0.031 in. 0.8mm
Stem-to-guide clearance
intake
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.0039in. 0.70mm
Exhaust
Standard 0.0020-0.0035 in. 0.05-0.08mm
Limit 0.0059 in. 0.15mm
Valve guide
Projection 0.551in. 14.0mm
Inside diameter 0.234n. £.0mm
Valve seat
Seat contact width 0.035-0.051 in. 0.9-1.3mm
Seat angle (all) 44-445°
Valve spring
Free length
Intake
Standard 2.00in. 50.9mm
Limit 1.96in. 49.9mm
Exhaust
Standard 2.00in. 50.9mm
Limit 1.961in. 49.9mm
Load @ 1.74in. (44.2mm)
Intake 59 ft. Ibs. 216Nm
Exhaust 59 ft. ibs. 216Nm

93153c08
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1.8L ENGINE MECHANICAL SPECIFICATIONS

English Metric
Cylinder Block
Bore
Diameter 3.19in, 81.0mm
Out-of-round {max.) 0.0004in. 0.01mm
Taper (max.) 0.0004 in. 0.01mm
Overall height 10.374in. 263.5mm
Gasket surface flatness (max.) 0.004 in. 0.1mm
Piston
Outside diameter 3.19in. 81.0mm
Piston pin outside diameter 0.75in. 19.0mm
Piston pin press-in load 1,100-3,300 ft. Ibs. 5,000-15,000Nm
Piston-fo-cylinder clearance 0.0008-0.0016 in. 0.02-0.04mm
Piston Rings.
Side clearance
No. 1
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.0038 in. 0.1mm
No.2 -
Standard 0.0008-0.0024 in. 0.02-0.06mm
Limit 0.0039in, 0.1mm
End gap
No. 1
Standard 0.0098-0.0157 in. 0.25-0.40mm
Limit 0.0311in. 0.3mm
No.2
Standard 0.0157-0.0217 in. 0.40-0.55mm
Limit 0.031in. 0.8mm
Oil
Standard 0.0078-0.0236 in. 0.20-0.60mm
Limit 0.039in. 1.0mm
Connecting rod
Rod big end side clearance
Standard 0.0039-0.0098 in. 0.10-0.25mm
Limit 0.016 in. 0.4mm
Crankshalt gin oi clearance
Standard 0.0008-0.0020 in. 0.02-0.08mm
Limit 0.004 in. 0.1mm
Crankshaft
Crankshaft journal outside diameter 1.97in. 50mm
Pin outside diameter 177in. 45mm
Jounal oif clearance
Standard 0.0008-0.0016 in. 0.02-0.04mm
Limit 0.004 in. 0.1mm
Qut-of-round {max.) 0.0006 in. 0.015mm
Crankshaft end-play
Standard 0.002-0.0098 in. 0.05-0.25mm
Limit 0.004 in. 0.1mm
Oil Pump
Tip clearance
Standard 0.0024-0.0071 in. 0.06-0.18mm
Limit 0.0138in. 0.35mm
Side clearance
Standard 0.0016-0.0039 in. 0.04-0.10mm
Limit 0.0079 in. 0.20mm

9315307

1.8L ENGINE MECHANICAL SPECIFICATIONS

English Metric
il Pump (contd) )
Body clearance
Standard 0.0039-0.0071 in. 0.10-0.18mm
Limit 0.0138in. 0.35mm
2.0L SOHC ENGINE MECHANICAL SPECIFICATIONS
English Metric
Description Specifications Specifications
General Information
Engine type 4 Cylinder In-Line Overhead Camshatt
Displacement 121.9 cubic in. 20L
Bore 3.35in. 85mm
Stroke 3.46in. 88mm
Compression ratio 851
Firing order 1-34-2
Cylinder Head
Overall height 3.539-3.547 in, 89.9-90.1mm
Flatness (maximum) 0.008 in. 0.2mm
Camshaft
Camshaft height
Indentification mark D
Intake
Standard 167in. 42.4mm
Limit 1.65in. 41.9mm
Exhaust
Standard 167in. 42.4mm
Limit 1.65in. 41.9mm
Indentification mark AR
Intake
Standard 1.751n, 44.53mm
Limit 1.73in. 44.03mm
Exhaust
Standard 1.75in. 44.53mm
Limit 1.73in, 44.03mm
Camshatt journal outside diameter 1.34in. 33.95mm
Valves
Stem outside diameter
intake 0.3151in. 8.0mm
Exhaust 0.311in. 7.9mm
Face angle (all) 45-45.5°
Head thickness (margin}
Intake
Standard 0047 in. 1.2mm
Limit 0.020in. . 0.5mm
Exhaust
Slandard 0.079in. 20mm
Limit 0.031in. 0.8mm
Stem-to-guide clearance
Intake
Standard 0.0008-0.0024 in. 0.03-0.06mm
Limit 0.0039 in. 0.10mm
Exhaust
Standard 0.0020-0.0035 in. 0.05-0.09mm
Limit 0.0059 in. 0.15mm
Valve guide
Inside diameter 0.315in. 8.0mm
Outside diameter 0.518in. 13.1mm
Valve seat
Seat contact width 0.035-0.051 in. 0.9-1.3mm
Seat angle {all 44-445°

9315308
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2.0L SOHC ENGINE MECHANICAL SPECIFICATIONS

2.0L DOHC (NON-TURBO) ENGINE MECHANICAL SPECIFICATIONS

English Metric

Specificalions

General information

English Metric
Description Specifications. ifications
Valve spring
Free length
Standard 1.96in. 49.8mm
Lirnit 1.98in. 49.9mm
Squareness.
Standard 2
Limit 4
Cylinder Block
Inside diameter 335in. 85mm
Out-of-round {max.) 0.008 in. 0.02mm
Taper (max.) 0.008 in. 0.02mm
Overall height 11.413-11.421in. 289.9-290.1mm
Gasket surface flatness (max.) 0.0021n. 0.05mm
Piston
Outside diameter 3.348in. 84.99mm
Piston-lo-cylinder clearance 0.004-0.00121n. 0.01-0.03mm
Piston Rings
Side clearance
No. 1 —
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.004 in. 0.1mm
No.2
Standard 0.0008-0.0024 in. 0.02-0.06mm
Limit 0.004 in. 0.1mm
Endgap
No. 1
Standard 0.0098-0.0157 in. 0.25-0.40mm
Limit 0031 in. 0.8mm
No.2
Standard 0.0079-0.0138 in. 0.20-0.35mm
Limit 0.031in. 0.8mm
Oil
Standard 0.0079-0.0276 in. 0.20-0.70mm
Limit 0.039in. 1.0mm
Connecting rod
Rod big end side ciearance
Standard 0.0039-0.0098 in. 0.10-0.25mm
Limit 0.0161in. 0.4mm
Piston pin outside diameter 0.83in. 2tmm
Piston pin press-in load 1,653-3,858 ft, Ibs. 7,500-17,500Nm
Crankshaft pin oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004 in. 0.1mm
Crankshaft
Main bearing oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004 in. 0.1mm
Pin outside diameter 1.77in. 45mm
Journal outside diameter 224in. 57mm
Out-of-round {max.} 0.0006 in. 0.015mm
Crankshalt end-play
Standard 0.002-0.0071 in. 0.05-0.18mm
Limit 0.0098 in. 0.25mm
Flywheel
Run-out {max.) 0.0051 in. 0.13mm
Oil Pump
Side clearance
Drive gear 0.0031-0.0055 in. 0.08-0.14mm
Driven gear 0.0024-0.0047 in. 0.06-0.12mm
9315308

Engine type 4 Cylinder In-Line Dual Overhead Camshaft
Displacement 121.9 cubic in.
Bore 3.35in, 85mm
Stroke 348in. 88mm
Compression ratio 9.8:1
Firing order 1-3-4-2
Cylinder Head
Overall height 5.193-5.201 in. 131.9-132.1mm
Flatness 0.008 in. 0.2mm
Camshaft
Camghatt height
Indentification mark A, D
Intake
Standard 14in. 35.49mm
Limit 1.381in. 34.99mm
Indentification mark B, C, E, F
Intake
Standard 1.39in. 35.20mm
Limit 1.37in. 34.70mm
Indentitication mark A
Exhaust -
Standard 1.39in. 35.20mm
Limit 1.37in. 34.70mm
—— Indentilication mark G
Exhaust
Slandard 14in. 35.49mm
Limit 1.38in. 34.99mm
Indertitication mark E, F
Exhaust
Standard 1.37in. 34.81mm
Limit 1.350n. 34.41mm
Camshaft journal oulside diameter 1.02in. 25.96mm
Valves
Stem outside diameter
Intake 0.260 in, 6.6mm
Exhaust 0.256 in. 6.5mm
Face angle (all) 45-455°
Head thickness (margin)
Intal
Standard 0.039in. 1.0mm
Limit 0.020 in. 0.5mm
Exhaust
Slandard 0.059in. 1.5mm
Limit 0.031in. 0.8mm
Stem-lo-guide clearance
Intake
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.0038 in. 0.10mm
Exhaust
Standard 0.0020-0.0035 in. 0.05-0.09mm
Limit 0.0059in. 0.15mm
Valve guide
Inside diameter 0.2601in. 8.6mm
Outside diameter 0.476 in. 12.1mm
Valve seat
Seat contact width 0.035-0.051 in. 0.9-1.3mm
Seal angle (all) 44-445°
Valve spring
Free length
Standard 1.90in, 48.3mm
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2.0L DOHC (NON-TURBO) ENGINE MECHANICAL SPECIFICATIONS

2.0L DOHC (TURBO) ENGINE MECHANICAL SPECIFICATIONS

English Metric
ificati Specifications
Valve spring (cont'd)
Limit 1.98in. 49.9mm
Squareness
Standard 20
Limit &
Cylinder Block
Inside diameter 3.350n. 85mm
Qut-of-round (max.) 0.008 in. 0.02mm
Taper (max.) 0.008 in. 0.02mm
Qverall height 11.413-11.421 in. 289.9-280.1mm
Gasket surface flatness {max.) 0.0021in. 0.05mm
Piston
Outside diameter 3.346in. 84.99mm
Piston-to-cylinder clearance 0.008-0.0016 in. 0.02-0.04mm
Piston Rings
Side clearance
No.1 -
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.004in. 0.1mm
No.2
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.004n. 0.1mm
End gap
No.1
Standard 0.0098-0.0157 in. 0.25-0.40mm
Limit 0.031in. 0.8mm
No.2
Standard 0.0177-0.0236 in. 0.45-0.60mm
Limit 0.031 in. 0.8mm
Qil
Standard 0.0079-0.0276 in. 0.20-0.70mm
Limit 0.039in. 1.0mm
Connecting rod
Rod big end side clearance
Standard 0.0038-0.0098 in. 0.10-0.25mm
Limit 0.016in. 0.4mm
Piston pin outside diameter 0.83in, 2imm
Piston pin press-in load 1,653-3,858 ft. Ibs. 7,500-17,500Nm
Crankshaft pin oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004 in. 0.1mm
Crankshaft
Main bearing oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004 in, 0.1mm
Pin outside diameter 1.77in. 45mm
Journal outside diameter 2.24in. 57mm
Out-of-round {max.) 0.0006 in. 0.015mm
Crankshaft end-play
Standard 0.002-0.0071 in. 0.05-0.18mm
Limit 0.0098 in. 0.25mm
Flywheel
Run-out {max.) 0.0051 in. 0.13mm
Oil Pump
Side clearance
Drive gear 0.0031-0.0055 in. 0.08-0.14mm
Driven gear 0.0024-0.0047 in. 0.06-0.12mm

9315311

English Metric
Description ificati ifi
General information
Engine type 4 Cylinder In-Line Dual Overhead Camshaft
Displacement 121.9 cubic in.
Bore 3.35in. 85mm
Stroke 3.46in. 88mm
Compression ratio 781
Firing order 1-3-4-2
Cylinder Head
Overall height 5.193-5.201 in. 131.9-132.1mm
Flatness i 0.008 in. 0.2mm’
Camshaft
Camshaft height
Indentification mark A, D
Intake
Standard 1.4in. 35.49mm
Limit 1.38in. 34.99mm
Indentification mark B, G, E, F
Intake
Standard 1.390n. 35.20mm
Limit 1.37in. 34.70mm
Indentification mark A
Exhaust
Standard 1.39in. 35.20mm
Limit 137in. 34.70mm
Indentification mark C
Exhaust
Standard 14in. 35.49mm
Limit 1.38in. 34.99mm
Indentification mark E, F
Exhaust
Standard 1.37in. 34.91mm
Limit 1.35in. 34.41mm
Camshaft joumal oulside diameter 1.02in. 25.96mm
Valves
Stem outside diameter
Intake 0.260in. 6.6mm
Exhaust 0.256 in. 6.5mm
Face angle (all) 45-45.5°
Head thickness (margin}
Intake
Standard 0.039 in. 1.0mm
Limit 0.020 in. 0.5mm
Exhaust
Standard 0.059in. 1.5mm
Limit 0.031in. 0.8mm
Stem-to-guide clearance
Intake
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.0039 in. 0.10mm
Exhaust
Standard 0.0020-0.0035 in. 0.05-0.08mm
Limit 0.0059 in. 0.15mm
Valve guide
Inside diameter 0260 in. 6.6mm
Outside diameter 0476 in. 12.1mm
Valve seat
Seat contact width 0.035-0.051 in. 0.9-1.3mm
Seat angie (all) 44-44.5°
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2.0L DOHC (TURBO) ENGINE MECHANICAL SPECIFICATIONS

2.4L. SOHC ENGINE MECHANICAL SPECIFICATIONS

English Metric

English
Valve spring
Free length
Standard 1.801n. 48.3mm
Limit 1.98in. 49.9mm
Squareness
Standard g
Limit 4°
Cylinder Block
Inside diameter 3.35in. 85mm
Qut-of-round (max.} 0.008 in. 0.02mm
Taper (max.) 0.008 in. 0.02mm
Overall height 11.413-11.421 in, 289.9-290.tmm
Gasket surface fatness (max.) 0.002in. 0.05mm
Piston
Outside diameter 3334in. 84.98mm
Piston-fo-cylinder clearance 0.012-0.0020 in. 0.03-0.05mm
Piston Rings
Side clearance
No. 1
Standard - 0.0012-0.0028 in, 0.03-0.07mm
Limit 0.004in, 0.1mm
No.2
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.004 in. 0.1mm
End gap
Ne. 1
Standard 0.0098-0.0157 in. 0.25-0.40mm
Limit 0.031in. 0.8mm
No. 2
Standard 0.0177-0.0236 in. 0.45-0.60mm
Limit 0.031n. 0.8mm
Oil
Standard 0.0079-0.0278 in. 0.20-0.70mm
Limit 0.039in. 1.0mm
Connecting rod
Rod big end side clearance
Standard 0.0039-0.0098 in. 0.10-0.25mm
Limit 0.0181in. 0.4mm
Piston pin outside diameter 0.83in. ‘ 2imm
Piston pin press-in load 1,653-3,858 ft. bs. 7,500-17,500Nm
Crankshaft pin oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004in. 0.1mm
Crankshaft
Main bearing oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004in. 0.1mm
Pin outside diameter 1.77in. 45mm
Joumal outside diameter 224in. 57mm
Out-of-round (max.) 0.0008 in. 0.015mm
Crankshaft end-play
Standard 0.002-0.0071 in. 0.05-0.18mm
Limit 0.0098 in. 0.25mm
Flywheel
Run-out (max.} 0.0051 in. 0.13mm
Oil Pump
Side clearance
Drive gear 0.0031-0.0055 in. 0.08-0.14mm
Driven gear 0.0024-0.0047 in. 0.06-0.12mm
93153¢13

General Information

Engine type 4 Cylinder In-Line Overhead Camshaft
Displacement 143.4 cubic in. 24L
Bore 3.41in. 86.5mm
Stroke 394in. 100mm
Compression ratio 851
Firing order 1-3-4-2
Cylinder Head
Overall height 3.539-3.547 in. 89.8-90.1mm
Flatness (maximum) 0,008 in. 0.2mm
Camshaft
Camshaft height
Indentification mark O
Intake
Standard 1.67in. 42.4mm
Limit 1.85in. 41.9mm
Exhaust B
Standard 1.671in. 42.4mm
Limit 1.65in. 41.9mm
Indentification mark AR
Intake
Standard 175in. - 44.53mm
Limit 1.73in. 44.03mm
Exhaust
Standard 1.75in. 44.53mm
Limit 1.731in. 44,03mm
Camshaft journal outside diameter 1.34in. 33.95mm
Valves
Stem outside diameter
Intake 0.315in. 8.0mm
Exhaust 0.311in. 7.9mm
Face angle {all) 45-455°
Head thickness (margin)
Intake
Standard 0.047 in. 1.2mm
Limit 0.020in. 0.5mm
Exhaust
Standard 0.079in. 2.0mm
Limit 0.031in, 0.8mm
Stem-to-guide clearance
Intake
Standard 0.0008-0.0024 in. 0.03-0.06mm
Limit 00039 in. 0.10mm
Exhaust
Standard 0.0020-0.0035 in. 0.05-0.09mm
Limit 0.0059 in. 0.15mm
Valve guide
Inside diameter 0.315in. 8.0mm
Qutside diameter 0518 in. 13.1mm
Valve seat
Seat contact width 0.035-0.051in. 0.9-1.3mm
Seat angle (all) 44-445°
Valve spring
Free length .
Standard 1.96in, 48.8mm
Limit 1.981n. 49.9mm
Squareness
Standard ra
Limit 4
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2.4L SOHC ENGINE MECHANICAL SPECIFICATIONS

2.4L DOHC ENGINE MECHANICAL SPECIFICATIONS

English Metric English Metric
ipti Specifications ificati P ificati ificati
Cylinder Block General Information (cont'd)
Inside diameter 3.35in. 85mm Bore 34tin. 86.5mm
Out-oi-round (max.) 0.008 in. 0.02mm Stroke 3.94in. 100mm
Taper (max,) 0.008 in. 0.02mm Compression ratio 851
Overall height 11.413-11.421 in. 289.9-230.1mm Firing order 1-34-2
Gasket surface flatness (max.) 0.0021n. 0.05mm General Information
Piston Engine type 4 Cylinder In-Line Dual Overhead Camshaft
Outside diameter 3.3461n, 84.99mm Displacement 121.9 cubic in. 20L
Piston-to-cylinder clearance 0.004-0.0012in. 0.01-0.03mm Bore 3.35in. 85mm
Piston Rings Stroke 3.46in. 88mm
Side clearance Compression ratio 8.8:1
No. 1 Firing order 1-34-2
Standard 0.0012-0.0028 in. 0.03-0.07mm Cylinder Head R
Limit 0.004 in 0.1mm Overall height 5.193-5.201 in. 131.9-132.1mm
No.2 Flatness (maximum) 0.008 in. 0.2mm
Standard 0.0008-0.0024 in. 0.02-0.06mm Camshaft
Limit 0.004 in. 0.1mm Camshalt height
End gap Indentification mark A, D
No. t Intake
Standard 0.0098-0.0157 in. 0.25-0.40mm Standard 14in. 35.49mm
Limit 0.031in. 0.8mm Limit 1.381in. 34.98mm
No.2 Indentification mark B, C, E, F
«Standard 0.0079-0.0138 in. 0.20-0.35mm Intake
Limit 0.031in. 0.8mm Standard 1.39in. 35.20mm
Oil Limit 1.371in. 34.70mm
Standard 0.0079-0,0276 in. 0.20-0.70mm Indentification mark A
Limit 0.039in. 1.0mm Exhaust
Connecting rod Standard 1.39in. 35.20mm
Rod big end side clearance Limit 1.37in. 34.70mm
Standard 0.0039-0.0098 in. 0.10-0.25mm Indentification mark C
Limit 0.016in. 0.4mm Exhaust
Piston pin outside diameter 0.83in. 21mm Standard 14in. 35.49mm
Piston pin press-in load 1,653-3,858 fl. Ibs. 7,500-17,500Nm Limit 1.38in. 34.99mm
Crankshaft pin oil clearance Indentification mark E, F
Standard 0.0008-0.0020 in. 0.02-0.05mm Exhaust
Limit 0.004 in. 0.1mm Standard 1.37in. 34.91mm
Crankshaft Limit 1.35in. 34.41mm
Main bearing ol clearance Camshatt joumal outside diameler 1.02in. 25.96mm
Standard 0.0008-0.0020 in. 0.02-0.05mm Valves
Limit 0.004in. 0.1mm Stem outside diameter
Pin outside diameter 1.77n. 45mm Intake 0.260in. 6.6mm
Journal outside diameter 224in. 57mm Exhaust 0.256in. 6.5mm
Out-of-round (max.) 0.0008 in. 0.015mm Face angle (all) 45-455°
Crankshaft end-play Head thickness (margin)
Standard 0.0020.0071 in. 0.05-0.18mm Intake
Limit 00088 . 0.25mm Standard 0039 n. 1.0mm
Fiywheel Limit 0.020in. 05mm
Run-out {max.) 0.0051 in. 0.13mm Exhaust
Ol Pump Standard 0089in. 1.5mm
S cﬁﬁ";f.r 0.0031-0.0055 in. 0.08-0.14; Lt osstin 0émm
1 1 X .08-0.14mm i
Driven gear 0.0024-0.0047 in. 0.06-0.12mm Stem :3;:: e learance
Standard 0.0008-0.0020 in. 0.02-0.05mm
2.4L DOHC ENGINE MECHANICAL SPECIFICATIONS Limit 0.0033 in. 0.10mm
English Metric Exhaust
Description Specifications Standard 0.0020-0.0035 in. 0.05-0.08mm
General Information Limit 0.0059 in. 0.15mm
Engine type 4 Cylinder In-Line Dual Overhead Camshaft Valve guide
Displacement 143.4 cubic in. Inside diameter 0.260 in. 6.6mm
93153615 Outside diameter 0.476 in. 12.1mm
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2.4L DOHC ENGINE MECHANICAL SPECIFICATIONS

2.4 DOHC ENGINE MECHANICAL SPECIFICATIONS

English Metric
Description ificati i
Oil Pump
Side clearance
Drive gear 0.,0031-0.0055 in. 0.08-0.14mm
Driven gear 0.0024-0.0047 in. 0.08-0.12mm
3.0L SOHC ENGINE MECHANICAL SPECIFICATIONS
English Metric
Specifications. Specifications

General Information

English Metric
Description Specifications ificati
Valve seat
Seat contact width 0.035-0.051 in. 0.8-1.3mm
Seat angle (all) 44-44.5°
Valve spring
Free length
Standard 1.901n, 48.3mm
Lirnit 1.98in. 49.9mm
Squareness
Standard 2
Limit 4°
Cylinder Block
Inside diameter 335in 85mm
Out-of-round (max.) 0.008 in. 0.02mm
Taper (max.) 0.008 in. 0.02mm
Overall height 11.413-11.421 in. 289.9-290.tmm
Gasket surface flatness (max.) 0.002 in. 0.05mm
Piston
Outside diameter 3.3481n. 84.99mm
Piston-to-cylinder clearance 0.008-0.0016 in. 0.02-0.04mm
Pisl_on Rings
Side clearance
No.1
Standard 0.0012-0.0028 in 0.03-0.07mm
Limit 0.004in. 0.1mm
No.2
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.004 in. 0.1mm
End gap
No. 1
Standard 0.0098-0.0157 in. 0.25-0.40mm
Limit 0.031in, 0.8mm
No.2
Standard 0.0177-0.0238 in. 0.45-0.60mm
Limit 0.031in. 0.8mm
Oil
Standard 0.0079-0.0276 in, 0.20-0.70mm
Limit 0.038 in. 1.0mm
Connecting rod
Rod big end side clearance
Standard 0.0039-0.0098 in. 0.10-0.25mm
Limit 0.016in. 0.4mm
Piston pin outside diameter 0.83in. 21mm
Piston pin press-in load 1,653-3,858 ft. Ibs. 7,500-17,500Nm
Crankshatt pin oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Linit 0.004in. 0.tmm
Crankshaft
Main bearing oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004 in. 0.1mm
Pin outside diameter 177in. 45mm
Joumal outside diameter 2.24in. 57mm
Out-of-round (max.) 0.0006 in. 0.015mm
Crankshalt end-play
Standard 0.002-0.0071 in. 0.05-0.18mm
Limit 0.0098 in. 0.25mm
Flywheel
Run-out (max.) 0.0051 in. 0.13mm

93183¢17

Engine type 6 Cylinder 60° Single Overhead Camshaft
Displacement 181.4 cubic in.
Bore 3.59in. 91.1mm
Stroke 2.99in. 76mm
Compression ratio 10.0:1
Firing order 1-2-3-4-5-6
Cylinder Head
Overall height 33tin. 84mm
Flatness (maxir £.008in. 0.2mm
Camshaft
Camshaft height
Standard 1.62in. 41.25mm
Limit 1.60in. 40.75mm
Camshait journal outside diameter 1.341in. 33.95mm
Valves
Stem outside diameter
Intake 0.315in. 8.0mm
Exhaust 0.31tin, 7.9mm
Face angle (afl) 45-45.5°
Head thickness (margin)
Intake
Standard 0.047 in. 1.2mm
Limit 0.028 in. 0.7mm
Exhaust
Standard 0.079in, 2.0mm
Limit 0.0581in. 1.5mm
Stem-to-guide clearance
Intake
Standard 0.0012-0.0024 in. 0.03-0.06mm
Limit 0.0039in, 0.10mm
Exhaust
Standard 0.0020-0.0035 in. 0.05-0.09mm
Limit 0.0059 in. 0.15mm
Valve guide
Inside diameter 0.315in. 8.0mm
Outside diameter 0.518in. 13.1mm
Valve seat
Seat contact width 0.035-0.051 in. 0.8-1.3mm
Seat angle (all) 44-445°
Valve spring
Free length
Standard 1.96in. 49.8mm
Limit 1.92in. 48.8mm
Load (installed height) fbs. (Nm) at in. (mm) 72.5Ibs. @1.591in. 329 Nm @ 40.4mm
Squareness
Standard 2
Limit 4
Cylinder Block
Inside diameter 359in. 91.1mm
Qut-of-round (max.) 0.008 in. 0.02mm
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3.0L SOHC ENGINE MECHANICAL SPECIFICATIONS

English Metric
Description Specifications Specifications.
Cylinder Block (cont'd)
Taper (max.) 0.008 in. 0.02mm
Overall height 8.28-8.29in. 210.4-210.6mm
Gasket surface flatness (max.) 0.0039 in. 0.1mm
Piston
Outside diameler 358in. 91.1mm
Piston-to-cylinder clearance 0.008-0.0020 in. 0.02-0.04mm
Piston Rings
Side clearance
No.1
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.004 in. 0.1mm
No. 2
Standard 0.0008-0.0024 in. 0.02-0.06mm
Limit 0.004in. 0.1mm
End gap .
No. 1
Standard 0.0118-0.0177in. 0.30-0.40mm
Limit 0.031in, 0.8mm
No.2
Standard 0.0177-0.0236 in. 0.45-0.60mm
Limit 0.031in. 0.8mm
Oil
Standard 0.0079-0.0236 in. 0.20-0.60mm
Limit 0.03gin. 1.0mm
Connecting rod
Rod big end side clearance
Standard 0.0039-0.0098 in. 0.10-0.25mm
Limit 0.0161n. o 04mm
Piston pin outside diameter 0.87in. 22mm
Piston pin press-in load 1,652-3,867 it. Ibs. 7,350-17,200Nm
Crankshaft pin oil clearance
Standard 0.0008-0.0020 in. 0.02-0.06mm
Limit 0.004 in. 0.1mm
Crankshaft
Main bearing ol clearance
Standard 0.0008-0.0020 in. 0.02:0.05mm
Limit 0.004in. 0.1mm
Pin outside diameter 1.97in. 50mm
Journal outside diameter 236in. 60mm
Out-of-round (max.) 0.0006 in. 0.015mm
Crankshalt end-play
Standard 0.002-0.0098 in. 0.05-0.25mm
Limit 0.012in. 0.3mm
Qil Pump
Tip clearance 0.0024-0.0071 in. 0.06-0.18mm
Side clearance 0.0016-0.0039 in. 0.04-0.10mm
Body clearance .
Standard 0.0039-0.0071 in. 0.10-0.18mm
Limit 0.0138in. 0.35mm
3.0L DOHC ENGINE MECHANICAL SPECIFICATIONS
English Metric
Description Specifications Spectfications
General Information
Engine type 6 Cyfinder 60° Dual Overhead Camshaft
Displacement 181.4 cubic in. 3.0L
Bore 3.59in. 91.1mm
Stroke 293in. 76mm
9315319

3.0L DOHC ENGINE MECHANICAL SPECIFICATIONS

English Metric
Descri i ificati
General Information (cont'd)
Compression ratio 10.0:1
Firing order 1-2-3-4-56
Cylinder Head
Overail height 5.20in. 132mm
Flatness {maximum} 0.008in. 0.2mm
Camshaft
Camshaft height
Standard 1.37in. 34.91mm
Limit 137in. 34.9tmm
Camshalt journal outside diameter 1.02in. 25.96mm
Vaives
Stem outside diameter
Intake 0.260in. 6.0mm
Exhaust 0,258 in. 6.5mm
Face angle (all} 45-455°
Head thickness (margin)
Intake
Standard 0.039in. 1.0mm
Limit 0.019in. : 0.5mm
Exhaust
Standard 0.059in. 1.5mm
Limit 0.039in. 1.0mm
Stem-to-guide clearance
intake
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.003¢ in. . 0.10mm
Exhaust
Standard 0.0020-0.0035 in. 0.05-0.09mm
Limit 0.0089 in. 0.15mm
Valve guide
Inside diameter 0.260in. 6.6mm
Outside diameter 0.476 in. 12.1mm
Valve seat
Seat contact width 0.035-0.051 in. 0.9-1.3mm
Seat angle (all) 44-445°
Vaive spring
Free length
Slandard 1.78in. 45.2mm
Limit 1.74in. 44.2mm
Load (installed height) Ibs. (Nm) at in. (mm}) 52.91bs. @1.4921in. 240 Nm @37.9mm
Squareness
Standard 20
Limit 4
Cylinder Block
" Inside diameter 3.66in. 93mm
Out-of-round (max.) 0,008 in. 0.02mm
Taper (max.) 0.008 in. 0.02mm
Overall height 8.97-8.98in. 227.9-228.1mm
Gasket surface flainess (max.) 0.0039 in. 0.1mm
Piston
Outside diameter 368in. 93mm
Piston-to-cylinder clearance 0.008-0.0020 in. 0.02-0.04mm
Piston Rings
Side clearance .
No.1
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.004 in. 0.1mm
No.2
Standard " 0.0008-0.0024 in. 0.02-0.06mm
Limit 0.004 in. . 0.1mm
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3.0L DOHC ENGINE MECHANICAL SPECIFICATIONS

3.5L SOHC ENGINE MECHANICAL SPECIFICATIONS

English Metric
Description Specifications ifi
Piston Rings (cont'd)
End gap
No. 1
Standard 0.0118-0.0177in. 0.30-0.40mm
Limit 0.031in. 0.8mm
No.2
Standard 0.0177-0.0236 in. 0.45-0.60mm
Limit 0.031in. 0.8mm
Oil
Standard 0.0039-0.0137 in. 0.10-0.35mm
Limit 0.038in. 1.0mm
Connecting rod
Rod big end side clearance
Standard 0.0033-0.0098 in. 0.10-0.25mm
Limit 0.016in 0.4mm
Piston pin outside diameter 0.87in. 22mm
Piston pin press-in load 1,652-3,867 f1. lbs. 7,350-17,200Nm
Crankshaft pin oil clearance
Standard 0.0012-0.0020 in. 0.03-0.05mm
Limit - 0.004in. 0.1mm
Crankshaft
Main bearing oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004 in. 0.tmm
Pin outside diameter 217 55mm
Journal outside diameter 252in. 64mm
Cut-of-round (max.) 0.0006 in. 0.015mm
Crankshaft end-play
Standard 0.002-0.0098 in. 0.05-0.25mm
Limit 0.012in, 0.3mm
Qit Pump
Tip clearance 0.0024-0.0071 in. 0.06-0.18mm
Side clearance 0.0016-0.0039in. 0.04-0.10mm
Body clearance
Standard 0.0039-0.0071 in. 0.10-0.18mm
Limit 0.0138in, 0.35mm
3.5L SOHC ENGINE MECHANICAL SPECIFICATIONS
English Metric
iption Specifications Spe i
General Information
Engine type 6 Cyfinder 60° Single Overhead Camshaft
Displacement 213.5 cubic in. 35l
Bore 3.65in. 93mm
Stroke 337in. 85.8mm
Compression ratio 9.0:1
Firing order 1-2-34-56
Cylinder Head
Overall height 472in. 120mm
Flatness 0.008 in. 0.2mm
Camshaft
Camshaft height
Intake
Standard 1.48in. 37.58mm
Limit 146in. 37.08mm
Exhaust
Standard 145in. 36.95mm
Limit 1.44in. 36.45mm
Camshatt joumal outside diameter 1.771in. 44.95mm

93153c21

English Metric
Description i Specif
Vaives
Stem outside diameter
Intake 0.236in. 6.0mm
Exhaust 0.236in. 8.0mm
Face angle (all) 45-455°
Head thickness (margin)
Intake
Standard 0.003gin. 0.10mm
Limit 0.019in. 0.5mm
Exhaust
Standard 0.047in. 1.2mm
Limit 0.028 in. 0.7mm
Stem-to-guide clearance
Intake
Standard 0.0008-0.0020 in. 0.02:0.05mm
Limit 0.0039 in. 0.10mm
Exhaust
Standard 0.0016-0.0028 in. 0.04-0.07mm
Limit 0.0059 in. 0.15mm
Valve guide
Inside diameter 0.3151n. 6.0mm
Qutside diameter 0.433n. 11.0mm
Valve seat
Seat contact widih 0.035-0.051 in. 0.9-1.3mm
Seat angle (alf) 44-445°
Valve spring
Free length
Standard 51mm
Limit 50mm
Squareness
Standard 2
Limit &
Cylinder Block
Inside ciameter 365in. 93mm
Out-of-round (max.) 0.008 in. 0.02mm
Taper (max.) 0.008 in. 0.02mm
Overall height 8.28-8.29in, 210.4-210.6mm
Gasket surface flatness (max.) 0.002in. 0.05mm
Piston
Outside diameter 3.65in 93mm
Piston-to-cylinder clearance 0.004-0.0012in. 0.01-0.03mm
Piston Rings
Side clearance
No. 1
Standard 0.0012-0.0028 in. 0.03-0.07mm
Limit 0.004in. 0.1mm
No.2
Standard 0.0008-0.0024 in 0.02-0.06mm
Limit 0.004 in. 0.1mm
End gap
No. 1
Standard 0.0118-0.0177 in. 0.30-0.45mm
Limit 0.031n. 0.8mm
No.2
Standard 0.0177-0.0236 in. 0.45-0.60mm
Limit 0.0311in. 0.8mm
Oil
Standard 0.0079-0.0236 in. 0.20-0.60mm
Limit 0.039in. 1.0mm
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3.5L SOHC ENGINE MECHANICAL SPECIFICATIONS

English Metric
B P o
Connecting rod
Rod big end side clearance
Standard 0.0039-0.0098 in. 0.10-0.25mm
Limit 0.016in. 04mm
Piston pin outside diameter 0871n. 22mm
Piston pin press-in load Finger pressure
Crankshaft pin oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004in. 0.1mm
Crankshaft
Main bearing oil clearance
Standard 0.0008-0.0020 in. 0.02-0.05mm
Limit 0.004 in. 0.1mm
Pin outside diameter 197in, 50mm
Journal outside diameter 2.38in. 60mm
Out-of-round (max.) 0.00086 in. 0.015mm
Crankshaft end-play-
Standard 0.002-0.0098 in. 0.05-0.25mm
Limit 0.012in. 0.3mm
Oil pump
Tip clearance 0.0024-0.0071 in. 0.06-0.18mm
Side clearance 0.0016-0.0038 in. 0.04-0.10mm
Body clearance
Standard 0.0039-0.0071 in. 0.10-0.18mm
Limit 0.0138in. 0.35mm

93153023

TORQUE SPECIFICATIONS
Comp English Metric
Camshaft
Camshaft sprocket bolt
1.5L engine 511t Ibs. 70 Nm
1.6L, 1.8L, and 2:0L {SOHC and DOHC) engines 851t Ibs. 90 Nm
2.4L engine 58-72 1. Ibs. 80-100 Nm
3.0L (SCHC and DOHC) engine 651t Ibs. 90 Nm
Bearing cap retaining bolts
2.0L SOHC engine 15 i. Ibs. 20 Nm
1.6L and 2.0L DOHC engines 21-251. lbs. 29-35 Nm
2.4L engine 1511, ibs. 20 Nm
3.0L (SOHC and DOHC) engine 0]
3.5 engine 234 e 31 Nm
Crankshaft damper/pulley
Pulley bolts
1.5L engine 10 1t. los. 14Nm
1.6L and 2.0L (SOHC and DOHC)engines 14-221t. bs. 20-30 Nm
2.4L engine 18 ft. ibs. 25Nm
Center retaining bolt
1.5L engine 51-72ft. Ibs. 70-100 Nm
1.8L and 3.5L engines 134t lbs. 185 Nm
3.0L {SOHC and DOHC) engine 108-116 ft. Ibs. 150-160 Nm
Cylinder head
Cylinder head bolts (all engines) D
Exhaust manifold retaing bolts/nuts
1.5L engine 13 t. Ibs. 18 Nm
1.6L and 2.0L DOHC engines 18-221t. Ibs. 25-30 Nm
1.8L engine 22 t. Ibs. 30 Nm
2,0L SOHC engine 1-14 1t Ibs. 15-19 Nm
24L engine 18-21 ft. lbs. 25-29 Nm
3.0L SOHC engine 21 ft.ibs. 29Nm
3.0L DOHC engine 141t Ibs. 19 Nm
35Lengine 21 1t. Ibs. 29 Nm
Flywheel/driveplate retaining bolts
1.5L engine 98 it. Ibs. 135 Nm
1.6L, 2.0L (SOHC and DOHC), and 2.4L engines 94-101 1t. Ibs. 130-140 Nm
1.8L engine 721t 1bs. 100 Nm
3.0L SOHC, 3.0L DOHC, and 3.5L engines 53-56 ft. Ibs 72-76 Nm
Intake manifold retaining bolts
1.5 engine 131t. bbs. 18 Nm
1.6L and 2.0L DOHC engines 11-14 ft. Ibs. 15-19 Nm
18L engine 141t Ibs. 20Nm
2.0L SOHC engine
Plenum bolts 11-14 1. Ibs. 15-19 Nm
Manifolg bolts 11-144. Ibs. 1519 Nm
2.4L engine 18 4. lbs. 25Nm
1994 models
Bolts 151 is. 20 Nm
Nuts 26 1. Ibs. 35Nm
1995-00 models
Bolts 151, Ibs. 20 Nm
Nuts 151t Ibs. 20 Nm
3.0L SOHC, 3.0L DOHC, and 3.5L engines ®
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TORQUE SPECIFICATIONS
Components English Metric
Oil pan retaining bolts
1.5L engine 80 inch Ibs. 7Nm
1.6L and 2.0L DOHC engines 4-6 1. Ibs. 6-8Nm
1.8L engine 60 inch Ibs. 7 Nm
2.0L SOHC engine 4-8ft. Ibs. 6-8 Nm
2.4L engine 61t ibs. 8Nm
3.0L SOHC engine 48 inch Ibs. 6Nm
3.0L DOHC engine 48 inch Ibs. 6Nm
35L engine
Upper oil pan 411 lbs. 6Nm
Lower ofl pan 7-9 1. Ibs. 10-12Nm
Oil Pump
1.5L and 1.8L engines
Pump cover 84 inch Ibs. 10Nm
Reliel valve 33H. Ibs. 45Nm
Pump screen 141t Ibs. 19Nm
1.6L, 2.0L (SOHC and DOHC), and 2.4L engines
Oil filter bracket 141 Ibs. 19 Nm
Pump cover . 171t Ibs. 24 Nm
Pump drive gear retaining bolt 27 1. Ibs. 37 Nm
Plug cap 171t lbs. 24Nm
3.0L (SOHC and DOHC) engine
Baffle plate retaining bolts 81t Ibs. 11 Nm
Pump case retaining bolts 101t Ibs. 14 Nm
Pump cover retaining bolts 71t lbs. 10Nm
3.5L engine .
Baffle plate retaining bolts 71t tbs. 10 Nm
Pump case retaining bolts 10 1. Ibs. 14 Nm
Pick-up retaining bolts 138, Ibs. 18 Nm
Rotor cover 7 ft. Ibs. 10Nm
Rocker am (valve) cover retaining bolts
1.5L engine 12-18 inch Ibs. 1-2Nm
1.6L,1.8L, 2.0L DOHC, and 2.4L engines 24-36 inch Ibs. 2-3Nm
2.0L SOHC engine 48-60 inch Ibs. 4-5Nm
3.0L SOHC engine 7 ft. bs. 9Nm
3.0L DOHC engine 42-54 inch Ibs. 4-5Nm
3.5L engine 30 inch fbs. 3Nm
Rocker ams and pushrods
Racker arm retaining bolts
1.5L, 1.8L and 2.4L engines 23 Ibs. 32Nm
1.6L and 2.0L DOHC engines 21-25t, tbs. 29-35Nm
3.5L engine 18 it. Ibs. 25Nm
Thermostat
1.8L engine 161t Ibs. 22Nm
1.5L, 1.6L, 2.0L DOHC, and 1990-92 2.0L SOHC engines 12-14 1t Ibs. 17-20 Nm
1993 2.0L SOHC engine 7-101t. Ibs. 10-15 Nm
24L engine 10t bs. 13Nm
3.0L SOHC, 3.0L DOHC, and 3.5L engines 12-14 1. Ibs. 17-20 Nm
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TORQUE SPECIFICATIONS

Components English Metric
Timing belts
1.5L engine 18 ft. ibs. 25Nm
Pivot boit
1990-94 models 14-20 ft. Ibs. 20-27 Nm
1995-00 models 17 ft. Ibs. 24Nm
2.0L DOHC turbo engine
Balance shaft tensioner pulley boit 141t Ibs. 19Nm
Timing belt tensioner pulley bolt 351t Ibs. 48 Nm
24L engine
Balance shaft tensioner pulley bolt 151t. Ibs. 20Nm
Timing belt tensioner pulley bolt 351t. Ibs. 48 Nm
3.0L SOHC engine
Tensioner fock bolt 211t Ibs. 29 Nm
3.0L DOHC engine
1982-94 models
Tensioner fock bolt 7R lbs. 10Nm
1995-96 models
Tensioner retaining bolts 17 ft. Ibs. 24 Nm
3.5L engine 18 ft. Ibs. 25 Nm
Tensioner pulley fixed boit 35t Ibs. 48 Nm
Water pump
Pump retaining bolts
1.5L and 1.8L engines 17 ft. Ibs. 24Nm
1.6L and 2,0 (SOHC and DOHC} engines. 8111 lbs. 12-15Nm
2.4L engine
Boits marked with <4> 10ft. Ibs. 14 Nm
Bolts marked with <7> 18t Ibs. 24 Nm
3.0L SOHC, 3.0L DOHC, and 3.5L engines 17 ft. bs. 24Nm

@ Reler to the procedure
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