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REMOVAL &INSTALLATION 

# See Figure 1 

In the 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. 

It is virtually impossible to list each individual 
wire and hose which must be disconnected, simply 
because so many different model and engrne 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 
made easier if you follow these basic points: 

l If you have to drain any of the fluids, use a 
suitable container. 

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

l 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 installatron. 

l After unbolting the transmisston or transaxle, 
always make sure it is properly supported. 

l If it is 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. 

l 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. 

l Lift the engine from its compartment slowly, 
checking that no hoses, wires or other components 
are still connected. 

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

l 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. 

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 following electrical con- 
nections: 

l Accelerator cable 
l Heater hoses 
l Brake booster vacuum hose 
l Vacuum hoses 
l Fuel lines 
l Engine ground cables 
l Any applicable sensors 
l Coolant temperature and oil pressure send- 

ing units 
l Exhaust Gas Recirculation (EGR) tempera- 

ture sensor 
l Connection for the idle speed control mo- 

tor 
l Fuel injectors 
l Power transistor 
l Ignition coil and any applicable distributor 

connections 
l The connections for the alternator 
l Power steering pressure switch 
l A/C compressor 
l Refrigerant temperature switch 
l 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 asrde and secure it using a surtable 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 

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 lme 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. 

Fig. 1 Alignment of the engine mount stop- 
oer bracket-Diamante shown 

REMOVAL &INSTALLATION 

Except 3.OL (SOHC and DOHC) and 3.5L 
Engines 

# See Figures 2 thru 11 

1. Disconnect the negative battery cable. 
2. If necessary, remove the air intake hose. 
3. If necessary, remove the throttle cable from 

the cable routing clips. 

Fig. 2 If necessary, remove the throttle ca- 
ble from the cable routing clips 
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Fig. 3 Remove the breather hose from the Fig. 4 Remove the PCW valve and hose from 

93153p17 

Fig. 6 . . . then position the wires out of the Fig. 7 The upper timing cover is retained by 
three bolts. Unfasten the bolts . . . 

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

Fig. 9 Remove the valve cover retaini then lift the valve cover 

4. If equipped, remove the breather hose from 13. 
the valve cover. 

Place the valve cover into position and begin- 

5. Remove the crankcase ventilation tube from 
ning in the center of the valve cover and working out- 

the valve cover. 
ward, tighten the retaining bolts as follows: 

6. On the 1.6L and 2.gL (DOHC) engines, re- 
l 15L engine: 12-18 inch Ibs. (l-2 Nm) 

move the ignition wire cover. 
l 1.6L, 1.8L, 2.OL DOHC, and 2.4L engines: 

7. Label and remove the ignition wires and sep- 
24-36 inch Ibs. (2-3 Nm) 

arators. 
* 2.OL SOHC engine: WO inch Ibs. (4-5 

8. Remove the upper timing belt cover. 
Nm) 
14. Install the crankcase ventilation tube. 

9. Remove the valve cover retaining bolts, start 15. 
ing from the outside and working in. 

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

10. Remove the valve cover and gasket from the 16. 
cylinder head. 

On the 1.6L and 2.OL (DOHC) engines, install 
the ignition wire cover. 

To install: 17. Install the air intake hose. 
11. Clean the valve cover gasket sealing surfaces, 
12, Install new valve cover gaskets and if 

18. Connect the negative battery cable. 

equipped, O-rings onto the valve covers. 
19. Run the engine and check for leaks and 

proper operation. 

3.OL and 3.5L Engines 

b 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.OL DOHC engine, remove the igni- 

tion wire cover. 
4. Remove the ignition wires and spark plugs. 
5. Remove the crankcase ventilation tubes from 

both valve covers. 
6. Remove the retaining 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 

6 011 010 og 

1.03 07 02] 
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Fig. 12 Rocker cover bolt torque se- 
quence-3.01 DOHC engine 

To install: 
9. Clean the valve cover gasket sealing SW 

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: 
l 3.OL SOHC engine: 7 ft. Ibs. (9 Nm) 
l 3.OL DOHC engine: 42-54 inch Ibs. (4-5 

NM 
l 3.5L 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. Install the ignition wire separators, the igni- 
tion wires, and the spark plugs. 

16. On the 3.OL 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. 

( ser;lblies-l.5L dngine g3’53goi 
Fig 13 Camshaft rocker arm and shafl as- 

REMOVAL &INSTALLATION 

1.5L and 1.8L Eflgin8S 

,# See Figures 13 and 14 

1. Disconnect the negative battery cable. 
2. For 1.8L engines, label and disconnect the 

spark plug cables. 
3. Disconnect the accelerator cable, breather 

hose and PCV hose connections. 
4. Remove the rocker cover. 
5. Loosen both rocker arm shaft assemblies 

gradually and evenly and remove the rocket shafts 
from the vehicle. 

To install: 
7. Lubricate the rocker shaft with clean engine 

oil and Install the rockers and springs. 
8. Install the rocker arm and shaft assemblies. 

Tighten the rocker arm shaft retainer bolts to 23 ft. 
Ibs. (32 Nm). 

9. Check valve adjustment and install the valve 
cover. Tighten the valve cover bolts to 16 inch Ibs. 
(1.8 Nm) for the 1.5L engine or to 29 inch Ibs. (3.3 
Nm) for the 1.8L engine. 

10. If detached, connect the spark plug cables. 
11. Connect the accelerator cable, breather hose 

and PCV hose. 
12. Connect the negative battery cable. 

2.OL SOHC Engine 

# 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 

1. Breather hose 
2. P.C.V. hose 
3. Rocker cover 
4. Rocker cover gasket 

Valve clearance pre-adjustment 
5. Oil seal 
6. Oil seal 
7. Rocker arms and rocker arm shaft 
6. Rocker arms and rocker arm shaft 
9. Rocker shaft spring 

10. Rocker arm A 
11. Rocker arm 6 
12. Rocker arm shaft (Intake side) 
13. Adjusting screw 
14. Nut 
15. Rocker arm C 
16. Rocker arm shaft (Exhaust side) 
17. Adjusting screw 
18. Nut 
19. Camshaft 

7923PG27 

:ig. 14 Camshaft, rocker arm and shaft assemblies-l .8L engine 
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Fig. 15 Camshaft, rocker arm and shaft as- 
remblies-2.01 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 camshaft 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 
caps as an assembly. 

*It 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.OL DOHC (Turbo and Non-turbo) 
Engines 

6 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 adiuster retainina tools 
9. Install the valve cover with a new gasket. 

10. Connect the negative battery cable. 

F :ig. 16 Camshaft, rocker arm and shaft as 
s iemblies-1.6L and 2.OL DOHC engines 

*o Nm 
IILlbs - 

9315390 3 

2.4L Engine 

# See Figures 17, 16, 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 positionrng 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 diesel 

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 install 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 shaft 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.OL SOHC Engine 

6 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. Install 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 
shaft. If they are to be reused, note the location and 
positioning of all rocker shaft components. It is rec- 
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I Fig. 17 Rocker arm shafts and components-2.41 engine 

Fig. 18 Installing the rocker shaft springs- 

79231632 

13. Bearing cap 
14. Rocker arm 
15. spring 
16. Rocker arm 
17. Spring 
16 Bearing no. cap 3 
IQ. Rocker arm 
20. spring 
21. Rocker arm 
22. Spring 

23. Bearing no. cap 2 
24. Rocker arm 
25. spring 
26. Rocker arm 
27. Spring 
28. Rocker arm shaft 
29. Rocker arm shaft 
30. Bearing no. cap 1 

Fig. 20 Rocker arm assembly-3.01 SOHC engine 
7923PG3 

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. 

Arrow mark (bearing cap) 

Arrow mark 
fcyllnder head) 

7923PG35 

Fig. 21 When installing the rocker arm/shafi 
assemblies, ensure that the arrow marks 
point in the same direction as the arrow 
stamped into the cylinder head-3.01 SOHC 
engine 

7. Lubricate the camshaft 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.OL OOHC Engine 

) See Figure 22 

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. 00 not allow fuel spray or 
vapors to come in contact with a spark or 
open flame. Keep a dty 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 timino belt cover and timina belt. 

Refer to the timing belt procedure in this section. 

7923PG3 

Fig. 22 The rocker arms sit beneath the 
camshaft and are supported on one end bl 
the valve stem and on the other end by the 
hydraulic lash adjuster-Oiamante wit1 
3.OL OOHC engine 
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4. Remove the center cover, breather and PCV 

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 fCMP) sensor 

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

lo hlstall: 

unless it is contaminated or is several years 
old. 

3. Remove any necessary components to access 
the thermostat. 

4. Remove the thermostat housinq retaininq 
nd adapter from the rear of the camshah. ’ 

8. Remove the intake and exhaust camshafts. 
9. Remove rocker arms and lash adjusters from 

he head. It is recommended that all lash adjusters 
md rockers be replaced as a complete set. 

To Install: 
10. Immerse the lash adjusters in clean diesel 

uel. Using a small wire, move the plunger of the lash 
tdjuster up and down four or five times while push- 
ng down lightly on the check ball in order to bleed 
jut the air. Lubricate and install the lash adjusters in 
he cylinder head. 

11. Lubricate the camshafts with clean enqine oil 
nd position the camshafts 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 
ront mark. Install with the mark aligned with the front 
nark on the cylinder head. Intake caps have I 
stamped on the cap and exhaust caps have E. Also, 
)e sure the rocker arm is correctly mounted on the 
ash adjuster and the valve stem end. Torque the front 
md rear retaining cap bolts to 14 ft. Ibs. (20 Nm) and 
ighten the center 3 retaining cap bolts to 8 ft. Ibs. 
11 Nm). 

13. Apply a coating of engine oil to the oil seals 
md install. 

14. Install the timing belt, valve cover and all re- 
ated parts. Refer to the timing belt procedure in this 
;ection. 

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. 

REMOVAL &INSTALLATION 

b See Figures 24, 25, 26, and 27 

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

Never open, service or drain the radiator or 
cooling system when hot; serious bums 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 

bolts. 
5. Lift the housing from the engine. 
6. Remove the thermostat taking note of its 

original position in the housing. 
To Install: 

*In order to prevent leakage, make sure 
both mating surfaces are clean and free of 
any old gasket material. 

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

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

l 1.8L engine: 16 ft. Ibs. (22 Nm) 
l 1.5L, 1.61, 2.OL DOHC, and 1990-92 2.OL 

SOHC engines: 12-14 ft. Ibs. (17-20 Nm) 
l 1993 2.01 SOHC engine: 7-10 ft. Ibs. 

(10-15 Nm) 
l 2.4L engine: IO ft. Ibs. (14 Nm) 
l 3.OL and 3.5L engines: 12-14 ft. Ibs. 

(17-20 Nm) 
9. Fill the system with coolant. 

10. Install the removed air intake plumbing. 

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

3.51 Engine 

I See Figure 23 

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

g. 26 Remove the thermostat from the 
ousing, noting the location of using the thermostat, always re- 
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Nm 
ft.lbs. 

1. Engine hanger 5. Engine hanger 
2. Intake manifold stay 6. Exhaust manifold cover 
3. intake manifold 7. Exhaust manifold 
4. Intake manifold gasket 8. Exhaust manifold gasket 

7923ffi38 

:ig. 28 Exploded view of the intake and exhaust manifold mounting-l .5L (4615) engine 

11. Connect the negative battery cable, run the ,. . . . 
vemcie unnl me tnermostat opens ano till the radiator 
completely. 

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

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

REMOVAL &INSTALLATION 

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. 

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 
a crisscross 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. Ibs. (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). 

1.51 Engine 

# See Figure 28 

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, 

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- 
fold. 

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- 

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. Install 

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. 



ENGINEANDENGINEOVERHAUL 3-9 

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 
timing. 

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

1.8L Engine 

) See Figures 29 and 30 

I. 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 
leff 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. 

Fig. 29 Exploded view of the intake mani. 
old mounting-1993 1.8L engine 

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 
pressure switch, spark plug wires and distributor. 

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- 
essary, including the brake booster and PCV vacuum 
lines. 

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. 
11. If the 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 
of the intake manifold-to-cylinder head. Total distor- 
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 crrsscross 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- 
sary. 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- 
sor, coolant temperature sensor, Idle speed control 
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.OL SOHC Engine 

# See Figure 31 

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. 

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

Fig. 31 Exploded view of the intake mani 
fold mounting-2.01 SOHC ermine 
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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 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 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 if still connected. 
Disconnect all remaining vacuum hoses and pipes as 
necessary. 

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

8. Tag and detach the electrical connectors from 
the oxygen sensor, coolant temperature sensor, 
therm0 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. Drsassem- 
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 
11-14ff. Ibs. (15-19 Nm). 

15. Install a new intake manifold gasket to the 
head and install the manifold. Torque the manifold in 
a crrsscross pattern, starting from the inside and 
working outwards to 11-14 ff. 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 or 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. Check and ad- 
just the idle speed and ignition timing. 

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

1.6L and 2.OL DDHC 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 to avoid the possibility of fire or ex- 
ulosion. 

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. 

Fig. 32 Exploded view of the intake mani- 
fold and related components-1.6L and 
2.OL DDHC 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. Drsconnect the high pressure fuel line, fuel 
return hose and remove throttle control cable brack- 
ets 

7. Tag and detach the electrical connectors from 
the oxygen sensor, coolant temperature sensor, 
therm0 switch, throttle position sensor, rdle 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 mamfold mounting bolts 

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

To install: 
10. 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. 

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 ft. Ibs. (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 

93153p37 

Fig. 33 Detach the A/C temp electrical con- 1 
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Fig. 34 Unplug the connector from the Throt- 
tle Position (TP) sensor 

Fig. 35 Detach the connectors from all of 
the fuel injectors 

93wp3a 

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

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

93153p5a 

Fig. 41 Remove the accelerator cable end 
from the throttle lever 

93153p59 

Fig. 43 . . . then position the accelerator 
cable out of the way 

93i53p9a 

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

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

93153p5a 

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

93153p53 

Fig. 45 Remove the hose shown here from 
the throttle body 
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93153p54 
1 

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

Fig 47 Remove the fuel feed line-to-fuel rail’retaini”g fitti”g bo,ts . . . 

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

1. Relieve the fuel system pressure. 4. Disconnect the coolant hose from the throttle 

Observe all applicable safety precautions 

ing the fuel system, always work in a well 
when working around fuel. Whenever servic- 

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 rtfctnm 

93153p39 

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

h 

n 

ousing. 
5. Detach the vacuum connection at the power 

b rake booster and the PCV valve if still connected. 
C lisconnect all remaining vacuum hoses and pipes as 
ecessary. 

et air passages for clogging. Clean if necessary. 
12. Assemble the intake manifold assembly using 

III new gaskets. 
13. Position a new intake manifold gasket on the 

lead, then install the manifold. Torque the manifold 
n a crisscross pattern, starting from the inside and 
vorking outwards to 15 ft. Ibs. (20 Nm) for bolts, and 
o 26 ft. Ibs. (35 Nm) for nuts on 1994 vehicles or 15 
t. Ibs. (20 Nr$ for nuts on 1995-00 vehicles. 

14. Install the fuel delivery pipe, injectors and 
xessure regulator to the engine. Torque the retaining 
)olts to 4 ft. Ibs. (6 Nm). 

Fuel injection systems remain under pres- f 
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. t 
6. Disconnect the high pressure fuel line, fuel 

return hose and remove throttle control cable brack- t 
n+C. cm. durino the removal orocedure. 

15. Install the intake manifold brace bracket and 
ighten bolts to 21 ft. Ibs. (29 Nm). 

16. Connect or install all hoses, cables and elec- 
rical connectors that were removed or disconnected 

7. Tag and unplug the electrical connectors 
from the coolant temperature sensor, coolant temper- 

17: Fill the system with coolant. 
18 Connect the negative battery cable, run the , . : .., ,, ., , , ,,,, ,. ,. 

93153p73 

Fig. 51 . . . then remove the manifold from 
the cylinder head 

Ruver open, service or drain the radiator or 
@Ming system when hot; serious burns can 
II&ur from the steam and hot coolant. Also, 

draining engine coolant, keep in mind ’ 
j “thiat cats and dogs are attracted to ethylene 

. . . ..____ “..” 11_,1 -...... any that is 
t uncovered container or in puddles 

FE ol iha ground. This will prove fatal in suff i- 
k ici?M quantities. Always drain coolant into a 
$1 pealable container. Coolant should be reused 
h’ uniass it is contaminated or is several years 
j$O'd. 
**w 

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. 
IO. Remove the intake manifold mounting bolts 

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

Tan is”.+..ll. 

vemcle unrn me mermosrar opens, ml tne raalaror 
completely. 

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

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

3.OL and 3SL Engines 

ti See Figures 52 thru 57 

1. Relieve the fuel system pressure. 

W.>. Clean all gasket material from the cylinder 
!&S head intake mounting surface and intake manifold as- fir!: 3. Disconnect the accelerator cable, breather Observe all applicable safety precautions El .;, +w..” and air intake hose. sembly. Check both surfaces for cracks or other dam- 

age. Check the intake manifold water passages and 
when working around fuel. Whenever servic- 
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EGR pipe - Up to 1993 <Callfornla> model 
EGR pipe - From 1994 <California> model 
Intake manlfold plenum stay, rear 
Intake manifold plenum stay. front 
EGR valve 
EGR valve gasket 
Throttle body 

> 
<For Caiifornta> 

Throttle body gasket 
Intake mantfold plenum 
Intake manifold plenum gasket 

:ig. 52 Exploded view of air intake plenum assembly-3.01 DOHC engine 

ing the fuel system, always work in a well 3. Remove the air intake hose(s). 
ventilated area. Do not allow fuel spray or 4. Disconnect the accelerator control cables 
vapors to come in contact with a spark or from the throttle body. 
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 drawn 
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. 

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. 

*It is not necessav to remove the fuel ln- 
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 
7-9 ft. 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- 
sor. 

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. 



. 

3-14 ENGINEANDENGINEOVERHAUL 

1. Connection for high-pressure fuel hose 
2. O-ring 
3. Connection for fuel return hose 
4. Connection for vacuum hoses 
5. Wrring harness connector 
6. Oxy 

P 
en sensor <For Calrfornia from 

199 models> 
7. Fuel rail (with injectors) 
8 Insulators 
9. Timing belt upper cover 

10. Water pump stay mountrng bolt 
11. Intake manifold mounting nut 
12. Intake manifold mounting nut 
13 Cone disc spring 
14. Intake manrfold 
15. intake manifold gasket 

:ig. 53 Intake manifold and related components-3.01 DDHC enaine 

Fig. 55 Exploded view of the intake mani- :ig. 56 Exploded view of 
fold mounting-3.01 SDHC engine Issembly-3.5L engine 

air intake plenum 

5. Remove electric cooling fan assembly, if nec- 
4. Lower vehicle. To install: 

10. Clean all gasket material from the mating sur- 

REMOVAL &INSTALLATION 

1.5L and 1.8L Engine 

# See Figures 58 and 59 

essary. faces and check the manifold for damage. 
6. If the oxygen sensor is located in the mani- 11. Using a new gasket, install the manifold. For 

fold, remove the sensor. 1.5L engines, tighten the nuts in a crisscross pattern 
7. Disconnect necessary EGR components. to 13 ft. Ibs. (18 Nm). For 1.8L engines, tighten the 
8. Remove outer exhaust manifold heat shield inner nuts in a crisscross pattern to 13 ft. Ibs. (18 

and engine hanger. Detach the electrical connector Nm) and tighten the two outer (larger) nuts to 22 ft. 

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, 

and remove the oxygen sensor. 
9. Remove the exhaust manifold mounting 

bolts, the inner heat shield and the exhaust manifold. 

Ibs. (30 Nm). 
12. Install the heat shields, 
13. Connect EGR components. 
14. If removed, install the oxygen sensor. 
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Fig. 58 Exploded view of the exhaust man, 
ifold -1.5L enoine 

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. 

1.8L and 2.OL Engines 

u See Figures 80, 81, 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 tool MD998703 or equivalent, 

disconnect and remove the oxygen sensor. 

:z** ::EEWl 

93153915 

:ig. 60 Exhaust manifold exploded view- 
!.OL SOHC engine 

93153g1 

Fig. 59 Exhaust manifold exploded vlew- 
1.8L engine 

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 crrsscross 
pattern to 11-14 ft Ibs. (15-20 Nm) for 2.OL SOHC 
engine or to 18-22 ft. Ibs. (25-30 Nm) for 1.6L and 
2.OL 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). 

:ig. 81 Exhaust manifold exploded view- 
I .8L and 2.OL (non-turbo) DOHC engine 

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

2.4L Engine 

g 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 install: 
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 IO ft Ibs. (14 Nm). 

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

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

3.OL 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. 

9315391; 

-ig. 82 Exhaust manifold exploded view- 
!.OL (turbo) DOHC engine 
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Fig 66 Remove the heat shield retaining 
bolts. . . g3’~‘51 

Fig. 64 Remove the hanger retaining bolt 
* . I( 

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

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

Fig. 70 , . . then remove the manifold from 
the cylinder head 

Fig. 71 Remove the exhaust manifold gas- 

/ faces, and replace the gasket ’ 93’53p72 
ket, thoroughly clean the mountmg sur- 

6. For the DOHC engine, if removing thr a front 
manifold, remove the alternator and mountin! 
from the vehicle. 

3 bracket 

7. For the DOHC engine, separate the I$,, I.vIII- /r nnm 
pressor from the mounting bracket. Leaving the 
hoses ~~~, position the compressor aside, 

8. ff 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. 

13. Remove the exhaust manifold mounting bolts 
the manifold. 

To install: -4” PI,*, -11 rm.A.^L -,‘&^-:-I f-e.- IL- -_-I!-- - .- 
17. lrlMll dll yWK1 Illdlell~l 110111 LIle lKWi~ SIN- 

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. 
(30Nm). .’ --.._ 

Nm) for 1 
16. II 

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

to1 the SOHC engine or to 14 ft. Ibs. (19 
he DOHC engine. 
Wall the heat shields. 

22. Connect the negative battery cable and check I- L- L, # ror exnausr leaks. 

3.51 Engfne 
A Sam Finnwn 74 

17. c “IIII”“IUI” L”ll L”“““ll” IIIlu#lb p,““l~,aa~ 
and roll stopper bracket, if removed. 

18. Install the oxygen sensor. 
19. Install the electric cooling fan assembly, A/C 

compressor, dipstick tube and alternator, as required. 
20. Install a new flange gasket and connect the 

exhaust pipe or converter assembly. 

Do not attempt the work on the exhaust sys- 
tern until it has completely coo led. 

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. 

IO. 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. 
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Fig. 73 Exploded view of the exhaust man 
ifold -3.OL DOHC engine 

9315392c 

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 manifold, disconnect the 
EGR tube. 

9. Remove the exhaust manifold mounting bolts 
the manifold. 

To install: 
10. Clean 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. Install the heat protector(s). 
13. If installrng 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. If installing the front manifold, install the al- 

ternator. 
16. Install the drive belt(s) and adjust for proper 

tension. 
17. Raise and safely support the vehicle securely 

on lackstands. 
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. 

REMOVAL&INSTALLATION 

2.OL 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 oil flow. Check the oil feed pipe and oil 
return line for cloggrng. Clean these tubes well. Al- 
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. 

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. 

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 

Fig. 75 Exploded view 
mounting (1 of 2) 

93153q21 

the turbocharget 

9315392: 

:ig. 76 Exploded view of the turbocharger 
nounting (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 engrne hanger bracket, the eye- 
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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 

16. If removed, 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 oxyqen sensor. 

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 overflow tube. Some vehicles 
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. 

19. In&h the radiator assembly. 
20. Fill the engine with oil, fill the cooling system 

and reconnect the negative battery cable. 

11. Visually check the turbine wheel (hot side) 
and compressor wheel (cold side) for cracking or 
other damage. Check whether the turbine wheel and 
the compressor wheel can be easily turned by hand. 
Check for oil leakaae. Check whether or not the 

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

wastegate valve remains open. If any problem is . 
found, replace the part. Inspect oil passages for re- #I , I 

striction or deposits and clean as required, 
12. The wasteaate can be checked with a ores- REMOVAL & INSTALLATION 

sure tester. Apply approximately 9 psi to the&h&or 
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 actua- 
tor should be maintained, replace if leaks vacuum, 
Do not attempt to adjust the wastegate valve. 

$ See Figures 77 thru 91 

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

To install: 
13. Prime the oil return line with clean engine oil. 

Replace all locking nuts. Before installing the 
threaded 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 manifold using a new gas- 
ket. 

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

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

Fig. 77 Use a pair of pliers to remove the Fig. 78 . . . then disconnect the overflow 
hose clamp . . . hose from the radiator 

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 therm0 sensor wires, 
8. If equipped with an automatic transaxle, dis- 

connect and plug the automatic transaxle cooler 
lines. 

9. Remove the upper radiator mounts and lift 
out the radiator assembly or 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 therm0 sensor wires, 
13. Install the fan, if removed separately. 
14. Install the radiator hoses. 
15. Install the air cleaner support bracket, if re- 

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

noved. 
17. Fill the system with coolant. 
18. Connect the negative battery cable, run the 

vehicle until the thermostat opens, fill the radiator 

93153003 

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

Fig. 80 . . . then remove the upper radiator 
hose from the radiator 

Fig. 81 From underneath the vehicle, re- 
move the hose clamp , . . 

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

ator hose 
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93153po3 93153P29 

Fig. 87 Detach the connectors for the elec- 

radiator to prevent contamination 

/..: g3’Bpz] lFig.PO,..thenremovethemo”n~;~~ Fig 89 Remove the radiator mount bolts 
the radiator and radiator support panel 

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

79. Once the vehicle has cooled. recheck the 
coolant Ievel. 

Except Diamante 

6 See Figures 77 thru 93 

1. Disconnect the negative battery cable. 
2. Drain and recycle the engine coolant. Fig. 92 The fans are retained to the radla- 

tor by four retaining bolts. Remove the re- 
taining bolts . . . 

93153px 

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

n153p23 

Fig. 93 . . . then carefully lift the fan from 
the radiator 
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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 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 tnstall: 
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 coohng 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. 

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 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 

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 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 Reier to the timing 

belt procedure in this section 
8 Remove the power steering pump bracket. 
9. Remove the alternator brace. 

as required. 
To install: 

7. Posrtion the fan and install the mounting 
screws 

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

8 Install the electrical connectors and the upper 
radiator hose. 

9. Refill the cooling system. 
IO. Connect the negative battery cable and check 

the fan for orooer ooeration. 

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

To install: 
11, Thoroughly clean both gasket surfaces of the 

water oumo 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 Omm) continuous bead of sealant to water 
pump and rnstall the pump assembly. Install the wa- 
ter pump within 15 minutes of the applrcation of the 

REMOVAL & INSTALLATION 

1.5L and 1.8L Engine 

) See Figures 95 and 98 

7923PGO 

:ig. 94 Exploded view of the fan mounting and related components- Fig. 95 Water pump and related components-Mirage with 1.51 
liamante (4615) engine 
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7923PG08 

ealant. Wait 1 hour after installation of the water 
pump to refill the cooling system or start the engine. 

14. Install the gasket and pump assembly and 
tighten the bolts to 17 ft. Ibs. (24 Nm). Use care when 
aligning the water pump with the water inlet pipe. 

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

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. 

1.6L and 2.OL (SOHC and OOHC) Engines 

+ See Figure 97 

Fig 

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 O-ring. 

To Install: 
8. Install a new O-ring on the water inlet pipe. 

Coat the O-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 ft. Ibs. (12-15 Nm). Install the alternator 
brace on the water pump. Torque the brace pivot bolt 
to 17 ft. Ibs. (24 Nm). 

10. If removed, install 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 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 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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Fig. 98 Remove the wafer pump pulley re- 
taining bolts ~ . . 

Fig 101 Remove the A/C beit idler pulley 
braEketretainingboit..., g3’a/ 

93153p30 

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

931531183 

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

Fig. 104 Remove the water pump retaining Fig. lfJ5 . . . then remove the bolts on the 
bolts on the top . . . bottom of the pump assembly 

Fig. 107 if the impeller fins on the water 

able to replace the water pump rather than 
reuse it 

Fig. 100 Remove the A/C belt idler pulley 

g. 103 Remove the alternator brace from 

Fig. 108 Water pump bolt identification-2.41 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 pulley 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 a 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 
ft Ibs. (14 Nm) and bolts with the head mark 7 to 18 
ft. 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 system 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.OL 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 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 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 O-ring 
where the water inlet 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. 

Atr Intake hose 
Connactlon of’ radlator upper hose 

5 Water outlet fming 
6. Gasket 
7 Connacmn of harness 
8 Connection of heater hose 
9. Connection of water hose A 

10. ConnectIon of water hose 
11. Connection of radiator Iowar hose 
1 f Thn&ostat housing 

14 Inlet water pye 
15 O-ring 

7923Fw 

:ig. 109 Water pump and related components-3.01 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. 

REMOVAL & INSTALLATION 

1.5L Engine 

u See Figures 110 and 111 

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 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 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 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 plug wires. 
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Intake side 
Front of engine 

e 

Exhaust side 
7923PG13 

Fig. 110 Cylinder head bolt loosening se- 
uuence-Mirage with 1.5L (4615) ermine 

inwe side 0 Front of engine 

((9 

Exhaust side 
7923PG14 

Fig. 111 Cyllnder head bolt tightening se- 
quence-Mirage with 1.5L (4615) engine 

12. Disconnect the electrical harness plugs from 
the following: 

l Crankshaft Position (CKP) and Camshaft 
Position (CMP) sensors 

l Heated Oxygen (HO*S) sensor 
l Engine Coolant Temperature (ECT) sensor 

and gauge sender 
l Idle Speed Control (ISC) motor 
l Throttle Position (TP) sensor 
l Intake Air Temperature (IAT) sensor 
l 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 camshaft 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 followlng 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, 

c. 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 ft. Ibs. (76 
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: 
l CKP and CMP sensors 
l HOPS sensor 
l ECT sensor and gauge sender 
l ISC motor 
l TP sensor 
l IAT sensor 
l 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 
lefl 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: 
l Heated Oxygen (HO*S) sensor 
l Engine Coolant Temperature (ECT) sensor 

and gauge sender 
l Idle Air Control (IAC) motor 
l Exhaust Gas Recirculation (EGR) tempera- 

ture sensor 
l Throttle Position (TP) sensor 
l Knock sensor 
l 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 camshaft 

sprocket with cord or a wire tie. 
18. Secure the camshaft from turning and remove 

the camshaft 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 Front of engine c=> I 

Exhaust side Loosening &der 
7923PG15 

Fig. 112 Cylinder head bolt loosening se- 
quence-l .8L engine 

intake side Front of engine * 

Exhaust side libhtenng order 

Fig. 113 Cylinder head bolt torque se- 
quence-l .8L engine 



ENGINEANDENGINEOVERHAUL 3-25 

When removina the cvlinder head. take care 
not to bend or iamag;! the plug guide. The 
plug guide can not be replaced. 

To install: 
22. Thoroughly clean the mating surfaces of the 

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. 
c In the proper trghtening sequence, torque 

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

bolts 1/4 turn (90 degrees). 
e. In the proper tightening sequence, tighten 

bolts an additional 1/4 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. 
(3 Nm). 

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 
ff. Ibs. (22 Nm). 

l ECT sensor and gauge sender 
l IAC motor 

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: 

l HO& sensor 

l EGR temperature sensor 
l TP sensor 
l Knock sensor 
l 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 harness 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 lines. 

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 

2.01 SOHC Engine 

# See Figures 114 and 115 

1. Disconnect the negative battery cable. 
2. Drain the coolrng 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. 
4. Disconnect the accelerator cable and remove 

the bracket. 
5. Disconnect the high pressure fuel line and 

remove the O-ring. 

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. 

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 
valve cover. 

10. Tag and disconnect the spark plug wires from 
the drstnbutor 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 drs- 
connected at the firewall. When all the connectors are 
loose, remove the bracket bolts holding the control 
wiring harness rn 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 drsconnect either hose from its system. 

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

Front of engne I) 
Intake side 

~~ 

Exhaust side 
93153~24 

Fig. 114 Cylinder head bolt loosening se- 
quence-2.01 SOHC engine 

Front of engme I) 
Intake side 

Exhaust side 

93153g25 

Fig. 115 Cylinder head bolt tightening se- 
quence-2.01 SDHC engine 

14. Remove the through-bolt from the left 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 bolts 
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 TDUcompression for No. 1 
cylinder. 

17. Remove the bolt holding the camshaft 
sprocket to the camshaft. 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 sorocket 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 reinstallation, the head should be com- 
pletely assembled on the bench. This allows proper 
location and tightening of all the external items. 

To install: 
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. Install 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. 
Ibs. (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 repalrs. Carefully install the camshaft 
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. Adjust the 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. tbs. (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 before removal. 

40. Install a new O-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 cooling system with coolant. 
44. Changing the oil and filter is recommended 

to eliminate pollutants in the oil. 

Intake side 

I 
Front of 
engine 

Exhaust side 

Fig. 116 Cylinder head bolt removal se- 
quence-l .6L and 2.OL DDHC engines 

intake side 
Front of 
entine 

Exhaust side 
7923PG18 

Fig. 117 Cylinder head bolt torque se- 
quence-l .6L and 2.OL DDHC engines 

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

45. Connect the negative battery cable. 
46. Start the engine and check for leaks of fuel, 

vacuum or oil. 
47. Check the operation 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.OL DDHC Engines 

ti See Figures 116,117, and 116 

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 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 accelerator cable. There will 
be 2 cables if equipped with cruise-control. 

5. Remove the air cleaner with the air intake 
hose. 

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

7. Disconnect the wiring from the ISC motor, 
throttle position sensor, crankshaft 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. 

Painted mark Painted mark 

Fig. 116 To ensure that the bolts are tight- 
ened exactly 160 total degrees, mark the 

11.6L and 2.OL DDHC engines 
head bolt and cylinder head as shown- 
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8. Remove the upper radiator hose and the sages thoroughly. Check the head for flatness. End to 31. Install the air cleaner and intake hose. Con- 

overflow tube. end, the head should be within 0.002 in. (0.05mm) nect the breather hose. 
9. Remove the spark plug cable center cover, normally, with 0.008 in. (0.2mm) the maximum al- 32. Change the engine oil and oil filter, 

then remove the spark plug cables. lowed out of true. The total thickness allowed to be 33. Fill the system with coolant. 
10. Disconnect and plug the high pressure fuel removed from the head and block is 0.008 in. 

line. 
34. Connect the negative battery cable. 

(0.2mm) maximum. 35. Run the vehicle until the thermostat opens, 
11. Disconnect the small vacuum hoses. 23. Place a new head gasket on the cylinder and fill the radiator completely. 
12. Remove the heater hose and water bypass block with the identification marks at the front top 36. Check and adjust the idle speed and ignition 

hose. (upward) position. Make sure the gasket has the timing. 
13. Remove the PCV hose. proper identification mark for the engine. Do not use 37. Once the vehicle has cooled, recheck the 
14. If turbocharged, remove the vacuum hoses, sealer on the gasket. Replace the turbo gasket and coolant level. 

water line and eyebolt connection for the oil line for ring, if equipped. 
the turbo. 24. Carefully install the cylinder head on the 2.41 Engine 

15. Disconnect and plug the fuel return hose. block. Using 3 even steps, torque the head bolts, in 
16. Disconnect the brake booster vacuum hose. sequence, to 65-72 ft. Ibs. (90-100 Nm). This torque b See Figures 119 thru 131 

17. Remove the timing belt. applies to a cold engine. If checking cylinder head 
18. Remove the valve cover and the half-round bolt torque on hot engine, the desired specification is 

1. Relieve the fuel system pressure. 

seal. 7240 ft. Ibs. (100-110 Nm). 
2. Disconnect the negative battery cable. 

19. On non-turbocharged engines, remove the 
3. Remove the air cleaner with all air intake 

25. On turbocharged engine, install the heat hoses. 
exhaust pipe self-locking nuts and separate the ex- shield. On non-turbocharged engines, install a new 
haust pipe from the exhaust manifold. Discard the exhaust pipe gasket and connect the exhaust pipe to 

4. Drain the cooling system. 

gasket. the manifold. 
20. On turbocharged engines, remove the sheet 26. Apply sealer to the perimeter of the half- 

metal heat protector and remove the bolts that attach round seal and to the lower edges of the half-round Never open, service or drain the radiator or 
the turbocharger to the exhaust manifold. portions of the belt-side of the new gasket. Install the cooling system when hot; serious burns can 

21. Loosen the cylinder head mounting bolts in 3 valve cover. occur from the steam and hot coolant. Also, 
steps, starting from the outside and working inward, 27. Install the timing belt and all related items. when draining engine coolant, keep in mind 
Lift off the cylinder head assembly and remove the 28. Connect or install all previously disconnected that cats and dogs are attracted to ethylene 

n head gasket. hoses, cables and electrical connections. Adjust the glycol antifreeze and could drink any that is 
To install: throttle cable(s). left in an uncovered container or in puddles 
22. Thoroughly clean and dry the mating surfaces 29. Install the spark plug cable center cover. on the ground. This will prove fatal in suffi- 

of the head and block. Check the cylinder head for 30. Replace the O-rings and connect the fuel eient quantities. Always drain coolant into a 
cracks, damage or engine coolant leakage. Remove lines. sealable container. Coolant should be reused 
scale, sealing compound and carbon. Clean oil pas- unless it is contaminated or is several years 

old. 

g3153p44 Fig. 119 Remove the upper radiator hose 
* . . 

1 Fig. 129 . . . and also the lower rad:gzi / cyl.der head g3153W Fig 121 Remove the heater hose from the 
hoses from the thermostat housing 

Fig. 122 Remove the three thermostat hous- Fig. 123 . . . then remove the thermostat 
ing retaining bolts . . . housing from the cylinder head 

93153p50 

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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lntsltaelde 
Front of engine c3 

Fig. 125 Cylinder head bolt removal se- 

Fig. 127 Grasp the cylinder head and lift it 
off the engine block with the manifolds at- 

ig. 126 A magnet can be extremely help- tached. It is a good idea to use a helper for 
quence-2.41(4664) engine I ful when removing the cylinder head bolts 1 1 this, as the assembly is very heavy 

93153pOO 

Fig. 128 Remove the cylinder head gasket 
33153p4!3 

Fig, 129 Thoroughly clean the gasket sur- 
Fig. 130 Also, make sure to thoroughly 
clean the engine block mating surfaces be- 

from the block faces of the cylinder head fore reassembling the engine 

l Intake Air Temperature (IAT) sensor 
l Throttle Position (TP) sensor 
: /I;%;,; rZ;Z;;(lAC) motor 

23. Inspect the cylinder head bolt length prior to 
installation. If the length 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 

l Ignition coil head of the bolt. 
l Camshaft Position (CMP) sensor 24. Carefully install the cylinder head on the 
l Exhaust Gas Recirculation (EGR) solenoid block and tighten the cylinder head bolts as follows: 

valve a. Following the proper tightening sequence, 
11. Remove the spark plug wire cover and wires. tighten the cylinder head bolts to 58 ft. Ibs. (78 
12. At the thermostat case assembly, remove the Nm). 

coolant hoses and unbolt the thermostat case from b. Loosen all bolts completely. 
the engine. c. Torque bolts to 15 ft. Ibs. (20 Nm). ’ 

Fig. 131 Cylinder head bolt installation se- 13. Remove the upper timing belt cover d. Tighten bolts an additional 1/4 turn. 
14. Align all timing marks. e. Tighten bolts an additional 1/4 turn. 
15. Secure the timina belt to the camshaft 25. Install the new exhaust pipe aasket and con- 

iliiL.- 

5. 

9. Disconnect and plug the fuel return hose. 

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

10. Label and detach the connectors from the fol- 

aside. 

lowing components: 

6. Remove the breather hose. 

* A$ compressor 
* Power steering pressure switch 

‘7. Label and disconnect the vacuum lines at the 

* Heated Oxygen (HO$) sensor 

tree body. 

* Engine Coolant Temperature (ECT) gauge 

. 8. D&connect and plug the high pressure fuel 

sender 

lint3 

l ECT sensor 
l Manifold Absolute Pressure (MAP) sensor 

sprocket with cord or a wire tie. 

fold. Discard the gasket, 

16. Remove the camshaft sprocket. 

20. Loosen the cylinder head mounting bolts in 3 

17. 

steps, starting from the outside and working inward. 

Remove the valve cover and the half-round 
seal. 

Lift off the cylinder head assembly and remove the 

18. Disconnect the intake manifold stay bracket 

head gasket. 
To install: 

from the intake manifold. 

21. Thoroughly clean the mating surfaces of the 

19. Remove the exhaust pipe self-locking nuts 

head and block. 

and separate the exhaust pipe from the exhaust mani- 

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. 

nect the exhaust pipe to the manifold. Tighten the 

portions of the belt-side of the new gasket. Install thr 

bolts to 33 ft. Ibs. (44 Nm). 

valve cover. 

26. 

29. 

Install the thermostat case and tighten the 

Install the camshaft sprocket with the timing 

mounting bolts to 18 ft. Ibs. (24 Nm). 

belt attached. Remove the cord or wire tie. 
30. Install the upper timing belt cover. 

27. Connect the coolant hoses to the thermostat 

31. Connect the intake manifold stay and tighten 

case. 

the mounting bolts to 22 ft. Ibs. (30 Nm). 

28. 

32. Attach the connectors to the following com- 

Apply sealer to the perimeter of the half- 
round seal and to the lower edges of the half-round 

ponents: 
l A/C compressor 
l Power steering pressure switch 
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l HOzS sensor 
l ECT gauge sender 
l ECT sensor 
l MAP sensor 
l IAT sensor 
l TP sensor 
l IAC motor 
l injector harness 
l ignition coil 
l CMP sensor 
l EGR solenoid valve 

33. Install the spark plug wires and cover, 
34. Replace the O-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 

3.01 DDHC Engine 

ti 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 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 quantltles. 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 plug 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 remove 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 76-83 ft. 
Ibs. (105-115 Nm). 

@ Timing belt side 
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:ig. 132 Tighten the cylinder head bolts ac- 
:ording to the sequence shown-3.01 
SDHC and DDHC) engines 
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Fig. 133 Rocker cover bolt torque se- 
quence-Diamante 3.OL DDHC engine 

19. Install new O-ring and connect the water inlet 
to the head. Tighten the mounting bolt to 9-11 ft. 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 ft. Ibs. (10 Nm). 

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

24. Install the intake camshaft 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 wrth coolant. 
34. Connect the negabve 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.OL SDHC Engine 

# See Figure 132 

1. Relieve the 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 
alvcol antifreeze and could drink any that is 
Left in an uncovered container or in puddles 
on the ground. This will Drove fatal in suff i- 
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 cylmder 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 
cylrnder 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 7683 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. Ibs. (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 camshaft 

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. Fill 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. 

3.51 Engine 

ti See Figure 134 

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. Remove the intake and exhaust manifolds. 
5. Remove the spark plug wires. 
6. Remove the cylrnder 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. (334 Nm). 
15. Install the spark plug wires, 
16. Install the intake and exhaust manifolds, 
17. Install the timing belt. Refer to the timing belt 

procedure in this section. 

7923PGD2 

Fig. 134 Cylinder head bolt tightening se- 
quence-3.5L engine 

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

REMOVAL &INSTALLATION 

1.5L Engine 

p See Figure 135 

1. Disconnect the negative battery cable. 
2. 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 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. 

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. 

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 

I Fig. 135 Oil pan and related components-Mirage 1.5L (4615) engine 
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I,.s; engine g3i53g26 
Fig 136 Oil pan and related components- 

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 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 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.OL Engines 

FRONT WHEEL DRIVE 

ti 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. 

93153gza 

Fig. 137 Oil pan and related components- 
2.OL SOHC engine 

93153g29 

Fig. 138 Oil pan and removal for FWD and 
AWD l.liL and 2.OL DDHC enoines 

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 oil 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. (G8 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 

ti 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. 

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- 
veshaft. 

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 
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. 
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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 
pan so 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 ft. Ibs. (68 Nm). 

13. Install the oil return pipe using a new gasket, 
if removed. Tighten retainers to 5-7 ft. 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 
Nm). 

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 enaine 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. 
- 
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Fig. 139 Oil 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 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 oil dipstick and tube assembly. 
4. Detach the Heated Oxygen (HOaS) 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- 
cur. 

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. Ibs. (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 HOPS sensor connector. 

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.OL Engines 

u See Figure 140 

1. Disconnect the negative battery cable. 
2. Remove the oil pan drain plug and drain the 

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- 

Groove Hole of bolt 
7923PG67 

Fig. 140 Oil pan bolt tightening sequence 
and application of sealant to the pan-Dia- 
mante 3.OL 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 MD998727 or equivalent, separate and 
remove the engine oil 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 and tighten the 
mounting bolts to 43-51 ft. Ibs. (60-70 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 

p See Figures 141, 142, and 143 

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

The EPA warns that prolonged contact with 
used engine oil may cause a number of skin 
disorders, includina cancer! You should 
make eve’ry effort to minimize your exposure 
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7923PG68 

Fig. 141 Install a bolt in the threaded hole 
to force the oil pan from the engine block- 
3.5L engine 

15 

16 

Groove Hole of bolt 
7923PG69 

Fig. 142 Apply sealant and tighten the bolts 
In the order shown-3.51 engine, upper oil 
Ian shown 

View from above 

Flange bolt tightening sequence 

6 2 4 

7923PG70 

:ig. 143 Apply sealant and tighten the bolts 
in the order shown-3.51 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 boltsfrom the lower 
oil 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 seal breaker tool to remove 
the oil pan. Damage to 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 
pan. 

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 sillcone sealant along the 

mounting surface of the upper oil pan. 
12. Install the upper oil pan. Tighten the bolts in 

sequence to 4 ft Ibs. (6 Nm). 
13. Install the dipstick tube using a new O-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. (10-12 
Nm). 

17. Install 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. 

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 engrne and check for leaks, 

REMOVAL & INSTALLATION 

1.5L and 1.8L Engines 

p 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. Drsconnect the negative battery cable. 
2. Raise and support the vehicle. 
3. 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 changing the oil. Wash your 

93153927 

Fig. 144 Exploded view of the oil pump 
mounting-l .5L engine 

93153931 

Fig. 145 Exploded view of the oil pump 
mounting-l.81 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 snoutd be used. 

4. Support the engine using a suitable device 
5. Remove the front engme 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 loft. Ibs. (14 Nm) 

19. Install the oil screen with new gasket. Torque 
the screen bolts to 14 ft. Ibs. (19 Nm). 

20. Install 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. 

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

23. Connect the negative battery cable. 

1.6L, 2.OL and 2.4L Engines 

p 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. 

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 afler 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 MD998162, remove the 

plug cap in the engine front cover. 
10. Remove the plug on the side of the engine 

block. Insert a Phrllips screwdriver with a shank di- 
ameter of 0.32 in. (8mm) 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 011 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. 

Phrllips screwdrrver 
7923PG71 

Fig. 146 Holding the silent shaft for oil 
pump gear removal-2.01 engine 

7923PG73 

Fig. 148 Aligning oil pump timing marks- 
2.OL ermine 

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 O-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 oil cooler 
bolt tightened to 31 ft. Ibs (43 Nm). 

31. Refill the crankcase. 
32. Install new oil filter. 

7923PG72 

Fig. 147 Use the special socket and holder 
:o remove the balance shaft plug-2.0 en- 
7ine 

L= Bolt length below 
head /mm (cn.)] 

Fig. 149 Front case bolt identification- 
?.OL and 2.4L engines 
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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.OL Engines 

b 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. 00 not use grease. 

1. Disconnect the negative battery cable. 
2. 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 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 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 
assembly. 

and oil pump 

9315393i 

7g. 150 Exploded view of the oil pump 
nounting-3.01 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 

3.5L Engine 

p 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. 

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. 

Fig. 151 Apply sealant to the rear of the oil 
pump case-3.5L ermine 

I 
11 Nm 
8 ft.lbs. 

Removal steps 

7g. 152 Exploded view of the oil pump mounting-3.51 engine 

1. 011 pressure gauge unit 
2. 011 filter 
3. 011 filter bracket 
4. 011 filter bracket gasket 
5. Drain plug 
6. Drawn plug gasket 
7 011 lower pan, 
8. Cover 
9 011 pan, upper 

10. Baffle date 
11. 011 screen 

12. 
13. 
14. 
15. 
16. 
17. 
10. 
19. 
20. 
21. 
22. 

Oil screen gasket 
Baffle plate 
Plug 
Reltef spring 
Relief plunger 
Crankshaft oil seal 
Oil pump case 
0-ring 
011 pump cover 
011 pump outer rotor 
011 pump inner rotor 
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The EPA warns that urolonaed 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 solash shield from the wheel 93153p65 93153p60 

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 oil pump rotors be- 
fore removing them. ,,. r.-- -IL- -.( -L.11---‘I --. IL- -.I _ -- nemove me cranksnarr sear rrom me 011 pump 
case. 

To instell: 
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 

Fig. 153 Remove the fasteners, then re- 
move the side inner fender splash shield 

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. On the 1.5L, 1.6L, 2.OL and 2.4L engines, re- 
move the oullev-to-sorocket bolts. 

7. On thei .5L, i .8L, 3.OL and 3.5L engines, re- 
move the crankshaft pulley center retaining bolt. 

8. Remove the damper from the crankshaft us 
ing a suitable puller. 

-la install: 
9. Place the damper onto the crankshaft, ensur- 

ing the key-way is aligned. 
10. On the 1.5L, 1.8L, 3.OL and 3.5L engines, in- 

e crankshaft pulley center retaining bolt and 
the bolt as follows: 

Fig. 154 Unfasten the crankshaft pulley re- 
talning bolts, then remove the pulley 

case. 
14. Install the rotor cover. Tighten the bolts to 7 

ft. Ibs. (10 Nm). 
15. Apply a 0.113 in. (3mm) bead of sealant to 

the back of the oil pump case. I[ -‘-‘I IL -~-- IL- nsrall me ca se on me 
engine and tighten the bolts to IOft Ihc 11 ,,, -. , .4 Nm). 

16. Install the upper baffle r tlal te and oil pump 
pick-up using a new gasket. Tic fhtti,, ,,lG va,,,ti ““a,., an tha hafflc, hnltc 

to 7 ft. Ibs. (10 Nm) and the pit k-up bolts to 13 ft. 
Ibs. (18 Nm). 

17. Install the lower baffle in the upper oil pan. 
Tighten the bolts to 8 ft. Ibs. (11 Nm). 

18. Install the oil pans. 
19. Install the oil filter adapter using a new gas- 

ket. Tighten the larger bolt to 30 ft. Ibs. (41 Nm) and 
the smaller bolt to 1’ u ‘L- Inn ‘I--’ 

stall thl 
tighten 

4 ) 1.5L engine: 51-72 ft. Ibs. (70-100 Nm) 
l 1.8L and 3.5L engines: 134 ft. Ibs. (185 

NM 
l 3.OL engines: 108-116 ft. lbs. (150-160 

NW 
11. On the 1.5L, 1.6L, 2.OL and 2.4L engines, in- 

stall the pulley-to-sprocket bolts and tighten the bolts 
as follows: 

l 1.5L engine: 10 ft. Ibs. (14 Nm) 
* 1.6L and 2.OL engines: 14-22 ft. Ibs. 

1. Disconnect the negative battery 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. 

4. If necessary, remove the coolant reservoir 
tank. 

5. Using the proper equipment, slightly raise 

ets, water pump pulley 
7. Remove all attr 

upper and lower timin{ 
8. Make a mark o 

indicating the directior 
assembled in the same 

the engine to take the weight off the side engine 
mount. Remove the engine mount bracket. 

6. Remove the drive belts, tension pulley brack- 
and crankshaft pulley. 
aching screws and remove the 
J belt covers. 
n the back of the timing belt 
I of rotation so it may be re- 
! direction if it is to be reused. 
tensioner and remove the tim- Loosen the timing belt 

ing belt. 

*If coolant or engine oil comes in contact 
with the timing bplt thaw will r(mcti~~llv 

Wll L, .,,s,, n,,, u,uu.,vu,,, 
shorten its life. A ,IS o, do not allow engine oil 
#.I nn..lr”* In rind In, “I IruuI(IIIL Lu Irulll&t the timing belt sprock- 
ets or tensioner assembly. 

9. Remove the tensioner spacer, tensioner 
spring and tensioner assembly. 

cracks on back sur- 
;eoarated canvas. 

20. Install the tilllIllY uljllOllu IclllallllllY ~ullIPV- 
: nents. Refer to the timing belt procedure in this sec- 
: tion. 

21. Fill the engine with the correct amount of oil. 
I . 

(20-30 Nm) 
l 2.4L engine: 18 ft. Ibs. (25 Nm) 

12. On the 1.6L and 2.OL engines, install the pul- 
ley-to-sprocket bolts and tighten them to 14-22 ft. 
Ibs. (20-30 Nm). 

13. Install the splash shield. 
14. Install the wheel, then carefully lower the ve- 

10. Inspect the timing belt for I 
face, sides, bottom and check for ! ( 
Check the tensioner pulley for smooth rotation. 

To install: 
11. Position the tensioner, tensioner spring and 

tensioner spacer on engine block. 
12. Align the timing marks on the camshaft 

ft sprocket. This will position 
tn the comoression stroke. I hicle. sprocket and cranksha 

15. Install the accessory drive belts. Refer to Sec- No. 1 piston on TDC o 
Operating the engine without the proper tion 1. 13. Position the timing belt on the crankshaft 
amount and type of engine oil will result in 16. Connect the negative battery cable. sprocket and keeping the tension side of the bolt 
severe engine damage. - 

22. -s Chrmxt the nenntive h;lttm cnhle --, , I” ,.-J XL.._ I -..-., --I.-. 
23. Start the engine and check for leaks. 

REMOVAL &INSTALLATION 

tight, set it on the cam, shaft sprocket. 
14. Apply counterc Yockwise force to the camshaft 

snrnckd tn nive tensin In -r .__.._. ._ J..- ._ - _ to the belt and make sure all 
timing marks are aligned. 

15. Loosen the pivot side tensioner bolt and the 
clnt &In hnlt Allnur thn rnrinn tn tdm III-I thn slack, 

cl then 
, d I, I’ 

r),“I 44”” ““IL. “ll”sl LllU .y”“yj L” L”I\U Low Ul” L 

.-Refer to Section 1 for the proper timing 16. Tighten the slot side tensioner bolt ark ., , , , ,, ,, ,, , , , , ,, . ,, ,~ 
REMOVAL &INSTALLATION 

6 See Figures 153 and 154 

1. Disconnect the negative battery cable. 
2. Remove the accessory drive belts from 

around the crankshaft pulley. Refer to Section 1. 

belt service interval. 

1.5L Engine 

1999-94 MODELS 

b See Figures 155 and 156 

me p~vor sloe DOI~. IT me p~vor sloe OOII IS ogntened 
first, the tensioner could turn with bolt, causing over 
tension. 

17. Turn 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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1. Ben 
2. Power4teerlna Dump 

7. washer 
8. Crankshaft pullet 
9. Damper pulls 

10. upper ccwer 
11. Lowercowr 
12. llmingbeil 
13. crsnkshat? E#ocket 

14. Flsnge 
i 5. Tensbner spacer 
16. Tef~kner WkW 
1; Tgibnrr 

19: camehan sprocket 
91251ga 

Fig. 155 Exploded view of the timing belt covers, timing belt and related parts-1990-94 1.51 
engine 

Fig. 156 Camshaft and crankshaft sprocket mark alignment for proper timing belt installa- 
tion-1990-94 1.51 engine 

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 l/4 of the width of the slot side ten- 
sioner bolt head. Do not manually overtighten the 
belt or it will make a howling noise. 

19. Install the timing belt covers and all related 
items. 

1995-00 MOOFLS 

) See Figure 157 

1. Disconnect the negative battery cable. 
2. Remove the engine undercover. 
3. Rotate the crankshaft clockwlse and position 

the engine at TDC 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. 

20. Connect the negative battery cable. 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 belt, drastically reducing its 
life. 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 bolt, causing over ten- 
sion. 

16. Turn the crankshaft 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 ft. 
Ibs. (24 Nm). 

17. Install the timing belt covers and tighten the 
cover bolts to 84-96 inch Ibs. (E-11 Nm). Install all 
other applicable components. 

liming mark 

ming mark 

Timing mark 

Timing mark 

Crankshaft sprocket 
79235g5t 

Fig. 157 Align the timing belt sprockets as 
indicated before removing the timing belt- 
1995-00 1.51 engine 
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1.61&? 2.OL (Non-Turbo) DOHC Engines 

g See Figure 158 

*The 1.6L engine is not equipped with 
silent shafts. Disregard all instructions per- 
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 belt. 

13. Check belt for proper 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 trming belt 
sprocket. Tighten bolt to 80-94 ft. Ibs. (110-130 
Nm). 

15. To install the oil pump sprocket, 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. (80-100 Nm). If no hexagon 
is present between journal No. 2 and 3, hold the 
sprocket stationary with a spanner wrench while 
tightening the retainer 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 dowel 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 installing 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 
camshafl sprocket, use the 1 on the left with 
the dowel pin hole 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 
0.61 .O in. (2C-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 above step assures that the oil pump 
socket is in correct orientation to the silent 
shafts. 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 

camshaft 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. 

c. Install the timing belt around the idler pul- 
ley, oil pump sprocket, crankshaft sprocket and 
the tensioner pulley. Remove the 2 spring clips. 

d. Lift upward on the tensioner pulley in a 
clockwise direction and tighten the center bolt. 
Make sure all timing marks are aligned. 

e. Rotate the crankshaft ‘14 turn counterclock- 
wise. Then, turn in clockwise until the timing 
marks are alrgned again. 
23. To adjust the timing (outer) belt, turn the 

crankshaft ‘14 turn counterclockwise, then turn it 
clockwise to move No. 1 cylinder to TDC. 

24. Loosen the center bolt. Using tool 
MD998738 or equivalent and a torque wrench, apply 
a torque of 22-25 inch. Ibs. (2.6-2.8 Nm). Tighten 
the center bolt. 

25. Screw the special tool into the engine left 
support bracket until its end makes contact with the 
tensioner arm. At this point, screw the special tool in 
some more and remove the set wire attached to the 
auto tensioner, if the wire was not previously re- 
moved. Then remove the specral 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 l-4 until the spec- 
ified value is obtained. 

27. If the 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 
21/a-3 turns. 

c. Install the rubber plug to the timing belt 
rear cover. 
28. Install the timing belt covers and all related 

items. 
29. Connect the negative battery cable. 

1.8L & 2.OL SOHC Engines 

g 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 belt. 



. 
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To install: 
IO. 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 slack in the upper span of the belt and the 
timing marks are still aligned. 

12. Install the tensioner pulley and move the pul- 
ley by hand so the long side of the belt deflects about 
l/d in. (6mm). 

13. Hold the pulley tightly so the pulley cannot 
rotate when the bolt is tightened. Tighten the bolt to 
15 ft. Ibs. (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 left side (rear) silent shaft (oil pump sprocket) is 
in the correct position as follows: 

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 
2’13 in. (59mm). If the tool can only go in about 
1 in. (25mm), the shaft is not in the correct ori- 
entation and will cause a vibration during engine 
operation. Remove the tool from the hole and 
turn the oil pump sprocket 1 complete revolution. 
Realign the timing marks and insert the tool. The 
shaft of the tool must go in at least 21/3 in. 
(59mm). 

c. 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 camshaft 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, loosen the tensioner mounting bolt and 
allow the tensioner to apply tension to the belt. 

E 

91251gbl 

Fig. 180 Silent shaft sprocket alignment 
marks for belt replacement-l.81 and 2.OL 
SOHC engines 

19. Remove the tool that is holding the silent 
shaft and rotate the crankshaft 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 1/2 
in. (13mm). 

22. The installation of the timing belt covers and 
all related 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.OL (Turbo) OOHC Engine 

ti See Figures 162 and 163 

1. Disconnect the negative battery cable. 
2. Remove the engine undercover. 
3. Remove the engine mount bracket. 
4. Remove the drive belts. 
5. Remove the belt tensioner pulley. 
6. Remove the water pump pulleys. 
7. Remove the crankshaft pulley. 
8. 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. 

*If 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 crankshaft 
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. 

00 not rotate the camshafts or the crankshafl 
while the timing belt is removed. 

/--- 
PLUG 

91251gb2 

Fig. 161 Checking the rear silent shafl for 
jroper positioning-1.8L and 2.OL SOHC 
Pnoines 

To Install: 
15. Place the crankshaft sprocket on the crank- 

shaft. Use tool MB9g67 or equivalent to hold the 
crankshaft sprocket while tightening the center bolt. 
Tighten the center bolt to 80-94 ft. Ibs. (108-127 
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- 
shaft to apply tension to the belt and tighten the 
mounting bolt to 14ft. 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 pulleys. 

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. (108-127 
Nm). 

20. Use a press or vise to compress the auto-ten- 
sioner pushrod, Insert a set pin when the holes are 
lined up. 

Tming marks Cylinder had 

I top surface 

Ti 
m 

Crank&aft 
sprocket 

79235g60 

:ig. 162 Camshaft and crankshaft timing 
lelt sprocket TOC alignment mark position- 
ng for timing belt removal and installa- 
ion- 2.OL turbo engine 
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Counterbaiance 

19235861 
Fig. 163 Timing belt 5 installation mark 
alignment- 2.OL turbo 

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. After aligning the mark on the oil pump 
: sprocket, remove the cylinder block plug and insert a 

prytool in the hole to check the position of the coun- 
terbalance shaft. The orvtool should ao in at least 

7. Remove the power steering pump, alternator 
air conditioning compressor, tension pulley and ac- 
companying brackets, as required. 

8 Remove the upper front timing belt cover. 
9. Remove the water pump pulley and the 

crankshaft pulley(s). 
10. Remove the lower timing belt cover mountinf 

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 

remove the belt. Unbolt 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 SST 
Ml39g67-01 and MlT308239, or their equivalents. 

To in!3tall: 
16. Install the camshaft sprockets and tighten thr 

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 uppe 
! 

I 

span of the belt and the timing marks are still in line. 
18. Install the tensioner initially so the actual 

:enter of the pulley is above and to the left of the in- 
jtallation bolt. 

2.36 in. (60mm) or more, if not, rotai;! the oil pump 
sprocket once and realign the timing mark so the pry- 

24. Install the timing belt on the intake camshaft 
and secure it with a clip. 

. 

25. Install the timina belt on the exhaust 

old. 

2.41 Engine 

I: 

# See Figures 164 thru 162 

1. Be sure that the engine’s No. 1 piston is at 
TDC in the compression stroke. 

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 battery cable. 
3. Remove the spark plug wires from the tree on 

the upper cover. 
4. Drain the cooling system. 

Never open, service or drain the radiator or 
cooling system when hot; serious bums 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 dram coolant into a 
sealable container. Coolant should be reused 
unless it is contaminated or is several years 

tool goes in. Do not remove the on/ool until the tfrn- 5. Remove the shroud, fan and accessory drive 
ing belt is installed. lelts. 

6. Remove the radiator as required. 

19. Move the pulley up by hand so the center 
jpan of the lona side of the belt deflects about 11~ in. 

camshaft. 
26. Align the timing marks with the cylinder head 

top surface using two wrenches. Secure the belt with 
another clip. 

27. tnstatf the belt around the idler pulley, oil 
pump sprocket, crankshaft sprocket and the tensioner 
pulley. 

28. Turn 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-tensioner. Remove the 
special tool and tighten the center bolt to 35 ft. Ibs. 
(48 Nm). 

Fig 164 Remove the upper engine mount- 
to-mount bracket nuts al%@] 

Pm3p70 

Fig. 165 Remove the upper engine mount 
through-bolt . . . 

30. Turn the crankshaft ‘Id turn counterclockwise, 
then clockwise until the timing marks are aligned. 

31. Loosen the center bolt. Install Mitsubishi 
Special Tool MD998767, or equivalent, on the ten- 
sioner p&y. Turn the tensioner pulley counterclock- 
wise with a torque of 2.6 ft. Ibs. (3.5 Nm) and tighten 
the center boftto 35 ft. tbs. (48 Nm). Do not let the 
tensioner pUtFey turn when tightening the bolt. 

32. Turn the crankshaft clockwise two 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 

I protrusion is out of specification, loosen the ten- 
I sioner pulley, apply the proper torque to the belt and 
: retighten the center bolt. 

34. Install the timing belt covers and all applica- 
i ble components. 
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93153p34 

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 

Fig. 174. . . then remove the tensioner from 
the engine block 

Fig. 175 Remove the bolt and remove the 
crankshaft timing belt pulley 

93153p91 

Fig. 173 Unfasten the two timing belt ten- 
sioner retaining bolts . . . 

Fig. 176 After unfastening the retainer, re- 
move the CKP trigger wheel from the crank- 
shaft 

Fig. 177 Remove the silent shaft tensioner Fig, 178 I . . then remove the tensioner from 
retafnfng bolt . . . the engine block 

Fig. 179 Remove the silent shaft belt from 
the engine 
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Fig. 180 Silent shaft alignment marks. No, 
tice the tension side of the inner (silen 
shaft) belt-2.41 enaine 

Timing merk 
(pun+ on sprocket) 

liming m&k 
(notch in sprocket) 

79245g31 

:ig. 181 Timing belt pulley alignmenl 
narks-2.41 enoine 

20. Hold the pulley tightly so it does not rotate 
when the bolt is tlghtened. 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. 

*If 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. 

*It is possible to align the timing marks on 
the camshaft sprocket, crankshaft sprocket 
and the oil pump sprocket with the lefl bal- 
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. 

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 still aligned, the tool 
must be able to go in at least 2l/s in. (59mm). If 
it can only go m about 1 in. (25mm), turn the oil 
pump sprocket one complete revolution. 

d. Recheck the position of the balance shaft 
with the timing marks reahgned. Leave the tool in 
place 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 
shaft in place and turn 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. 

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. 

If any binding is felt when adiustino the tim- 
ing delt tension by turning th;! 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 oil pump sprockets) is I/* 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- 
shaft 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 

engme and check for leaks. 

3.OL SDHC 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 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. 

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 crankshaft 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 belt 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 tlmlng 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 crankshaft 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 ft. Ibs. (29 Nm). Measure 
the belt tension between the rear camshaft sprocket 
and the crankshaft with belt tension gauge, The spec- 
ification is 46-68 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 
to 108-116ft. 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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2. Bolt 
3. Washer 
4. Crankshaft pulley 
5. Access cover 
6. Right side upper 

front cover 
7. Cap 
8. Left side upper front 

OOVM 

9. Front lower cover 
10. Flange 

90 Nm 
65 ft.lbs. 

I 
16 

1 

r 
11 

I 
26 Nm 
19 ft.lbs. 

11. Lookbolt 
12. Tensioner 
13. Tensbner spring 
14. Timing bait 

I 

15. Crankshaft sprocket 
16. Bott 

155 Nm 
17. Camshaft sprocket 

112 ft.lbs. 
18. Left slde rear cover 
19. Right side rear cwer 

:ig. 182 Exploded view of the timing belt covers, timing belt and related parts-1992-94 Mitsubishi 3.OL SOHC engine 
91'251gb: 

TIMING MARK 

TIMING MARK ON ON BELT COVER 
REAR COVER OR 
ALTERNATOR BRACKET 

CAMSHAFT SPROCKET 

TIMINQ BELT TENSIONER 

ON FRONT CASE 

CRANKSHAFT SPROCKET 

:ig. 183 Crankshaft and camshaft sprocket alignment for proper timing belt replacement-1992-94 Mitsubishi 3.OL SOHC engine 



. 

3-44 ENGINEANDENGINEOVERHALJL 

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 engme 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 
positroned 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 camshaft 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 rn 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. Trghten tensroner to 
17 ft. 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 parnt 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 camshafts 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, mstall 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 

19 ft. Ibs. (26 Nm). 
25. install the lower and the upper timing belt 

covers, along with all other applicable components. 

3.OL DDHC 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. 

Timing mark 
(on belt cover) 

Timing belt tensioner 

Crankshaft 
sprocket 

7923W 

:ig. 184 Align the sprockets properly before removing or installing the timing belt-1995-96 Diamante with the 3.OL (6672) SDHC engine 
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TIMINQ MARKS ON 
RIQHT SIDE VALVE COVER 

TIMING MARKS ON 
LEFT SIDE VALVE COVER 

CRANKSHAFT SPROCKETS 
91251gb5 

:ig. 185 Crankshaft and camshaft sprocket alignment for proper timing belt replacement-1992-94 Mitsubishi 3.OL 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 installation. 

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 dlrection. 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. 

c. 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 valve 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: 

l M-exhaust camshaft sprocket for the 
front head 

l 2nd-intake camshaft sprocket for the 
front head 

l trd-water pump pulley 

l 5th-exhaust camshaft sprocket for tile 
rear head 

l Ah-intake camshaft sprocket for the rear 

l Gth-idler pulley 

head 

l 7th-crankshaft sprocket 
l 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. Turn the crankshaft l/d 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 
l-4 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 bolts 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 130-137ft. Ibs. (180-190 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. 

199546 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 the engine’s timing mark indicators on the rear timing 
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 
..,,ll^,. 

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. 

pu,ey. 

12. Remove the engine support bracket. The 
To install: 

mounting bolts are different lengths; mark them for 
orooer installation. 

*The auto-tensioner assembly must be re- 
set to correctlv adiust belt tension. , . 

13. Remove the timing belt lower cover. Timing 
bolt cover mounting bolts are different in length, note 
their position during removal. 

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 WIII be reused, mark 
the direction of the trming belts 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 

_ - 

16. Loosen the center bolt of tensioner pulley to 
provide timing belt slack. 

17. Remove the timing belt assembly. 
18. Posrtion the auto-tensioner into a vise with 

soft iaws. The olua at the rear of tensioner protrudes, 
be sure to usea v&her as a spacer to protect the 
plug from contacting vise jaws. 

19. Slowly push the rod mto 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 ft. Ibs. 
(24 Nm). 

Timing marks 
(on right 
rocker cover) Camshaft sprocket Timing marks 

mark (on oil pump case) 

Crankshaft sprocket 

Fig. 186 Sprocket alignment for timing belt installation-1995116 Diamante with the 3.N (6672) DDDD engine 
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DO NOT rotate or turn the camshafts 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). 
f. 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 crankshaft 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 1/4 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- 
ley. 

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. 

3.51 Engine 

p See Figure 187 

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 
giycoi 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 pulley 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 liming marks 

Tinning marks 
79245934 

Fig. 187 Clean the timing marks to verify their position when aligning-3.51 engine 

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 engme. 

13. Detach the crankshaft position sensor con- 
nector 

14. Using SST MB9g67-01 and MD998754, or 
their equivalents, remove the crankshaft pulley from 
the crankshaft. 

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 pulley 
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. 

if 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. 

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 bolt to 110 ft. Ibs. (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. I 
37. Connect the negative battery cable. 
38. Start the enaine and check for fluid leaks. 

Fig. 188 CI ’ m 
belt 

neeK ror premature panrng of the Fig. 189 Check if the teeth are cracked or 

IUIIII~U at IWSI arly me me upper ommg oerr cover 
1 1 damaged , I 

is off. If the timina belt shows anv sians of failure. it 

INSPECTION 

ti See Figures 188 thru 195 

An inspection of the timing belt should be per- I ̂ __^ -I ̂ I I---.-- I.-. II. .- I. . I I. 

should be replaced. Recommended timing belt re: 
placement intervals can be found in Section 1 of this 
manual. 

; REMOVAL&INSTALLATION 

u See Figure 198 

On all engines, the camshaft oil seal repuires the Fig. 190 look for noticeable cracks or wear removal of the timing belt(s). It is advised to replace 
the seal while replacing the timing belts. on the belt face 

*The seal is located behind the crankshaft 
timino sorocket. I I 

Fig. 191 You may only have damage on one 
side of the belt; if so, the guide-could be 1 
the culprit 

”  .  

1. To remove the seal use a suitable seal removal 
tool and pry it out of the cover. 

2. Thoroughly clean the sealing area of the front 
fYi”f.V 

i ““.“I. 

3. Using a suitable installation tool (a large 
socket works well if none is available), install the seal 
into thr ? front cover, 

EnI 
Make surf! to install the seal to the correct 
depth, if the seal is installed too far, an oil 
leak will occur. 

Fig. 192 Foreign materials can get in be- 

REMOVAL &INSTALLATION 

1 .!I 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 positionino of the distributor 

housing and the positioning of thedistributor rotor to0 
the engine block and remove the distributor. 

5. . Remove the valve cover and discard the gas- 

tween the teeth and cause damage fraying, gla&g or damage of any kind ’ 

Itet. 
6. Loosen both rocker arm assemblies gradually 

and evenly, and remove the rocket shafts from the ve- 
hicle. 

7. Remove the timing belt covers. 

c Fig 194 Damage on only one side of the 
timing belt may indicate a faulty guide 

Fig. 195 ALWAYS raplace the timing belt at 
the interval soecified br the manufacturer 

*DO 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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011 pump 
MS8 

7923PG51 

Fig. 196 Crankshaft seal installation-Dia 
mante shown, others similar 

:ig. 197 Camshaft, rocker arm and shaft as 
remblies-1.5L engine 

7923PG5 

Fig. 198 Positioning of the camshaft dowe 
pin-Mirage 1.5L (4615) engine 

10. Remove the camshaft sprocket from the 
camshaft. Note the positioning of the dowel pin at the 
end of the camshaft. 

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 mto 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 camshaft. The camshaft end-play 
should be 0.002-0.008 m (0.05-O 20mm). If the 
end-play is not within specification, replace the 
camshaft thrust bearing. 

16 Install a new camshaft oil seal. Be sure to Iu- 
bricate the lips of the seal with clean engine 011. 

17. Install the camshaft sprocket and install the 
mountrng bolt. Tighten the bolt to 51 ft. Ibs. (70 Nm) 
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 positronrng 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. Drsconnect 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. 

DO NOT allow the camshaft or the crankshaft 
to rotate after the timing belt is removed! 

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 

camshaft. 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. 

(r.mblies-1.8L Agine g3i53033 
Fig 199 Camshaft rocker arm and shaft as- 

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 camshaft 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 camshaft end-play between the 
thrust case and camshaft The camshaft 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 

18. Install a new camshaft oil seal. Be sure to Iu- 
bricate the lips of the seal with clean engine oil. 

19. Install camshaft sprocket and torque the re- 
tainer bolt to 65 ft. 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. 
Ibs (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.OL SDHC Engine 

# See Figure 200 

1. Disconnect the negative battery cable. 
2. Disconnect the breather and the PCV hoses 
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F 

1 s 

93153QO2 

:ig. 200 Camshaft, rocker arm and shaft as- 
iemblies-2.01 SOHC ermine 

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. Replace 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, unh 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-frt 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. Ahgn the matchmarks and install the distrrbu- 8. Remove the timing belt covers and the timing 
tor. belt assembly. 

22. Remove the lash adjuster retaining tools. 
23. Install the valve cover and all related parts 
24. Connect the negative battery cable and run 

engine to check for leaks, 
25. Check and adjust ignition timing, if neces- 

sary. 

l.‘6L and 2.lJL DOHC Engines 

6 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. 

9. Remove the camshaft sprocket retainer bolt 
while holding shaft stationary with an appropriate 
wrench. Remove the sprocket from the shaft. 

10. Remove the camshaft oil seal. 
11. Remove both rocker arm shaft assemblies 

from the head. Do not drsassemble 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 camshaft journals and camshaft 

with clean engine oil and install the camshaft in the 
cylinder head. 

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 retarner tools MD998443 

or equivalent, to the rocker arm. 

15. Install the rocker arm and shaft assemblies. 
Tighten the rocker arm shaft retainer bolts to 21-25 
ft. Ibs. (2935 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. Instal! camshaft sprocket and retainer bolt. 
Tighten the bolts to 65 ft. Ibs. (90 Nm). 

18. Install the hming belt and belt covers. 
19. Align the matchmarks and install the distribu- 

tor. 

93153gO: 

:ig. 201 Camshaft and rocker arms-i.61 
rnd 2.OL DOHC engines 

r , 
w Camshaft sprocket side 

ei i i ij 

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 engme at idle until normal operating 

temperature is reached. Check idle speed and igni- 
tion timing; adjust as required. 

2.4L 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 belt indicating the direction of rotation 
so 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 will be at TDC 
of the compression stroke. At this time the timing 
marks on the camshaft sprocket and the upper sur- 
face of the cyhnder 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 a wrench 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 camshaft bearing caps, 

*If the bearing caps are difficult to remove, 
use a plastic hammer to gently tap the rear 
part of the camshaft. 
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:ig. 203 Camshaft, rocker arm and shaft assemblies-2.41 engine 
9315393' 

Intake side Exhaust side 

7923PG57 

Fig. 204 Camshaft identification-2.41 en- 
gine 

9. Remove the intake and exhaust camshafts. 
10. Remove the rocker arms and lash adjusters 

*It 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 oil 
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 lash 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 the , 
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 rn 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 1 (intake) or I? (exhaust) is stamped on No. 1 
bearing cap Also, 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 seal 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-l 00 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.OL DOHC Engine 

# See Figures 205 and 206 

1. Relieve the fuel system pressure. 
2. Disconnect negative battery cable. 
3. Remove the intake manifold 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- 
sult from the pistons hitting the valves. 

5. Remove the center cover, breather, PCV 
hoses, and the spark plug 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 positionmg 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 
labeled and in proper order for reassembly. 

11. Loosen the bearing cap bolts in 2-3 steps. 
12. Label and remove all camshaft bearing caps. 

*If 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. 

1 semblies-3.01 DOHC engine I 

Left bank 

7923PG58 

Fig. 206 Proper positioning of the camshaft knock pins-3.01 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 install: 

*Lubricate the valve train components with 
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 

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 
caps also are marked I for intake or E for ex- 
haust. 

19 Install the bearing caps. Tighten the caps in 
sequence, gradually in 2 or 3 steps Caps 2,3 and 4 
have a front mark. Install with the mark aligned with 
the front mark on the cylinder head. Torque the re- 
taining bolts for caps No. 2,3 and 4 to 8 ft. Ibs. (11 
Nm) and torque the retaining bolts for the front and 
rear caps to 14 ft. Ibs. (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 
camshafts. 

21. Holding the flats of the camshaft, install and 
tighten the sprocket bolts to 65 ft. Ibs. (90 Nm). 

22. If removed, install the camshaft 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 mountrng nut to 7 ft. 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 leaks. 

3.OL SDHC Engine 

ti 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. If removing 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. 

Fig. 207 Camshaft, rocker arm and shaft as- 
iemblies-3.01 SDHC engine 

Siit 
7923'659 

Fig. 208 Right bank camshafl identifica- 
tion-3.01 SDHC engine 

Right bank Left bank 

7923PG60 

Fig. 209 Proper positioning of the 
:amshafts-3.OL SDHC enoine 

\ 
Tmng bolt side Armwmark(cql~ndertmad) 

7923PG61 

:ig. 210 Alignment of the rocker shafts and application of sealant-3.01 SDHC engine 

5. Remove the distributor housing adapter and ,. ,.^. 
bearmg caps, as an assembly 

11. Remove the rocker arms, rocker shafts and 
aiscara tne u-rmg. ^ - 

6; Kemove the valve covers and the tlmmg belt. 
7 Using camshaft sprocket holding tool 

MB9g67 and MD998719 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. 

12. Remove the camshaft from the cylinder head. 
13. Inspect the bearing journals on the camshaft, 

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 engme oil and install the camshaft 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 positron 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. 1 and No. 4 to 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 ft. 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- 
move the bolts from the bearing caps. 

5. Remove the rocker arms, shafts and bearing 
caps 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 Dins as shown in the 
drawing. 

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

10. hstall 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 

Camshaft Lobe Liff 

Camshaft 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 shaft 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. 

10 Rocker arm shaft 
11 Lash ad,uster 
12 Rocker arm C 
13 Rocker arm six,, 
14 Lash adluster 
15 Thrust case 
16 orng 
17 Camshan 

:ig. 211 Exploded view of the camshaft mounting-3.51 engine 
1923PGD 

Rear bank Front bank 

7923PGD4 

Fig. 212 Camshaft dowel position during in- 
stallation-3.51 engine 

DIAL GAUGE METHOD 
Lobe lift may be checked with the camshaft in- 

stalled. In all cases, a dial gauge is positroned 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. Turn 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 

I 

@ 

Fig. 213 Camshaff lobe IIR Is measured In 
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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 Y (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. 
Finally, you should compare your results to the spec- 
ifications charts and decide if a new camshaft is in 
your future. 

REMOVAL &INSTALLATION 

2.OL and 2.4L Engines 

p See Figure 214 

*A special oil seal guide tool, 18998285, 
and a plug cap socket tool, MD998182, 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. 

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. 

93153g3 
:ig. 214 Exploded view of the balance shaf 
assemblies-2.01 and 2.4L enoines 

4. Remove the oil filter, oil pressure switch, oil 
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 relref 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 

block. Insert a Phillips screwdriver with a shank di- 
ameter of 0.32 in. (8mm) 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 

l Front-0.0012-0.0024 in. (0.030.06mml 
l Rear+0.0008-0.0021 in. (6.02-O 05mm) 

Left shaft 
l Front-0.002&0.0036 in. (0.05-0.09mm) 
l Rear-O.0017-O.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 
install 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 crankshaft. 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 
to 29 ft. 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. Install the oil pressure gauge unit and the oil 
pressure switch. Attach the electrical harness con- 
nector 

35. Install new oil filter and fill engine with clean 
engine oil. 

36. Install the timing belts and all related 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. 

REMOVAL &INSTALLATION 

p See Figure 215 

1. Disconnect the negative battery cable. 
2. Remove the transaxle 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. If the 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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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 negative battery cable and check 

for leaks. 
11. Adjust oil level as necessary. 

REMOVAL &INSTALLATION 

To lnstell: 
7. Coat the threads of the driveplate/flywheel re- 

taining bolts with thread locking compound. 
8. Position the driveplatelflywheel on the crank- 

shaft flange. 
9. On automatic transaxle equipped models, in- 

stall the driveplate adapter. 
10. Install and tighten the bolts, in a alternating 

star pattern, to the following specifications: 
l 1.5L engine: 98 ft. Ibs. (135 Nm) 
l 1.6L, 2.01 and 2.4L engines: 94-101 ft. 

Ibs. (130-140 Nm) 

al drive plate and rear 

b See Figure 215 

1. Disconnect the negative battery cable. 
2. Remove the transaxle, as outlined in Section 

7, 
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. 
6. Remove the flywheel/driveplate from the en- 

gine. 

l 1.81 engine: 72 ft. Ibs. (100 Nm) 
l 3.OL and 3.5L engines: 53-56 ft. Ibs. 

(72-76 Nm) 
11. If 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. 

healthy supply of penetrating oil and rags is 
highly recommended. 

Your vehicle must be raised and supported safely 

to the back of the vehicle. On dual exhaust systems, 
remember to insoect both sides of the vehicle. Check 
the complete exhaust system for open seams, holes 
loose connections, or other deterioration which could 

+ 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 almost 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. 

to inspect the exhaust system properly. Placing 4 
safety stands under the vehicle for support should 
provide enough room for you to slide under the vehi- 
cle and inspect the system completely. Start the in- 
spection at the exhaust manifold or turbocharger pipe 
where the header pipe is attached and work your way 

DO NOT perform exhaust repairs or inspec- 
tion wtth the engine or exhaust hot. Allow thr 
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 

m3p73 

Fig. 216 Cracks in the muffler are a guar- 
anteed leak 

Fig 217 Check the muffler for rotted spot Fig. 219 Cheek for overstretched or torn ex- 
welds and seams haust hangers 

fm3p77 

Fig. 216 Make sure the exhaust components 
are not contacting the body or suspension 

lcca3P78 
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Fig. 220 Example of a badly deteriorated ex- 1 Fig. 221 inspect flanges for gaskets that 
haust pipe have deteriorated and need replacement 

Fig. 222 Some systems, like this one, use 

)ermit exhaust fumes to seep into the passenger 
:ompartment. Inspect all mounting brackets and 
bangers for deterioration, some models may have 
ubber O-rings that can be overstretched and non- 
supportive. These components will need to be re- 
Ilaced if found. It has always been a practice to use a 
)ointed tool to poke up into the exhaist system 
vhere the deterioration spots are to see whether or 
d they crumble. Some models may have heat shield 
:overing certain parts of the exhaust system , it will 
te necessary to remove these shields to have the ex- 
laust visible for inspection also. 

Before removing any component of the exhaust 
system, ALWAYS squirt a Liquid 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 to spray the fasteners and allow 
them to sit overniqht. 

Flange Type 

b See Figure 224 

tractor, which oflen means removal of the manifold it 
self. Next, disconnect the component from the 
mounting; slight twisting and turning may be re- 
quired to remove the component completely from thr 
vehicle. You may need to tap on the component with 
a rubber mallet to loosen it. If all else fails, use a 
hacksaw to sep; arate the parts. An oxy-acetylene cut- 
ting torch may I 3e faster but the sparks are OANGER- 
OUS near the fuel tank, ant 1 at the very least, acci- 
dents could happen, result ing in damage to the 
under-car parts, not to mei ition yourself. 

3EPLACEMEMT 

1 See Figure 223 

There are basically two types of exhaust systems. 
)ne is the flange type where the component ends are 
attached with bolts and a gasket in-between. The 
)ther exhaust system is the slip joint type. These 
:omponents slip into one another using clamps to 
iold them together. 

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 
healthy supply of penetrating oil and rags is 
highly recommended. Never spray liquid rust 
dissolving agent onto a hot exhaust compo- 
nent. 

Slip Joint Type 

V See Figure 225 

Before removing any component 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 fron 
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 wit1 

Before removing any component on a flange type 
system, ALWAYS squirt a liquid rust dissolving agent 

a bolt extractor, which often means removal of the 
._ manifold itself. Next. remove the mountina U-bolts 

liiow the exhaust system to cool sufficiently 
Iefore spraying a solvent exhaust fasteners. 
Some solvents are highly flammable and 
:ould ignite when sprayed on hot exhauti 
:omponents. 

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- 

ka3p70 

Fig. 223 Nuts and bolts will be extremely 
difflcuit to remove when deteriorated with 
rust 

Fig. 224 Example of a flange type exhaust 
system joint 

from around the exhaust pipe you are ext&ting 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. 

Fig. 225 Example of a common slip joini 
type system 
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Anything that generates heat and/or friction WIII 
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 
longevrty. 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 WIII 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. Excessrve oil 
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 oil 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, especrally if blue smoke is not visible 
at the tailpipe 

COMPRESSION TEST 

# See Figure 226 

tccs3801 

Fig. 226 A screw-in type compression gauge 
is more accurate and easier to use without 
an assistant 

A noticeable lack of engine power, excessive oil 
consumption and/or poor fuel mileage measured 
over an extended period are all indicators of internal 
engine wear. Worn 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 cylinders compression WIII 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 
obtain a more accurate reading. 

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. 

Be careful not to crossthread the spark plug 
hole. 

8. According to the tool manufacturers 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 hrghest 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. If a 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 oil, 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. Oil 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 PRESSURETEST 

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. Followrng the manufacturers 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 oil viscosity that is too low. High oil 
pressure readings could be caused by an overfilled 
crankcase, too htgh of an oil viscosity or a faulty 
pressure relief valve. 

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 its 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 parts 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 from 
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 
40 to 60 percent of the cost doing these your- 
self. 

A complete rebuild or overhaul of an engine in- 
volves replacing all of the moving parts (pistons, 
rods, crankshaft, 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, but, 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 down into its two main compo- 
nents: the cylinder head and the engine block. We 
will discuss each component, and the recommended 
parts to replace during a rebuild on each. 

spect the component, buy the necessary parts and OVERHAULTIPS 
deliver these to a shop for actual machine work. 

Much of the assembly work (crankshaft, bearings, Aluminum has become extremely popular for use 
piston rods, and other components) is well within the in engines, due to its low weight. Observe the follow- 
scope of the do-it-yourself mechanic’s tools and abil- ing precautions when handling aluminum parts: 
ities. You will have to decide for yourself the depth of l Never hot tank aluminum parts (the caustic hot 
involvement you desire in an engine repair or rebuild. 6nk solution will eat the aluminum. 

l Remove all aluminum parts (identification tag, 
TOOLS etc.) from engine parts prior to the tanking. 

l Always coat threads lightly with engine oil or 
The tools required for an engine overhaul or parts anti-seize compounds before installation, to prevent 

replacement will depend on the depth of your in- seizure. 
volvement. With a few exceptions, they will be the l Never overtighten bolts or spark plugs espe- 
tools found in a mechanic’s tool kit (see Section 1 of 
this manual). More in-depth work will require some 

cially in aluminum threads. 
When assembling the engine, any parts that will 

or all of the following: be exposed to frictional contact must be prelubed to 
l A dial indicator (reading in thousandths) provide lubrication at initial start-up. Any product 

mounted on a universal base specifically formulated for this purpose can be used, 
l Micrometers and telescope gauges 
* Jaw and screw-type pullers 

but engine oil is not recommended as a prelube in 
most cases. 

‘ Scraper When semi-permanent (locked, but removable) in- 
l Valve spring compressor stallation of bolts or nuts is desired, threads should 
l Ring groove cleaner 
l Piston ring expander and compressor 

be cleaned and coated with Loctite@ or another simi- 

l Ridge reamer 
, lar, commercial non-hardening sealant. 

l Cylinder hone or glaze breaker 
l Plastigage@ 
l Engine stand 
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. 

CLEANING 

) See Figures 227, 228, 229, 230, and 231 

Before the engine and its components are in- 
spected, they must be thoroughly cleaned. You will 
need to remove anv enaine varnish, oil sludoe and/or 
c arbon deposits from ail of the componentsio insure 
a In accurate inspection. A crack in the engine block or 
c :ylinder head can easily become overlooked if hidden 
t ry a layer of sludge or carbon. 

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- 
tails 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- 

Fig. 227 Thoroughly clean the gasket sur- 
faces of the cylinder head as well as . . . 

Fig. 229 Use a ring expander tool to remove 
the piston rings 

fccs3911 

::“,z s,rpuse,a piece of fn old ring to 1 
clean the grooves Be careful the ring can 230 Clean the piston ring grooves us- 

ing a ring groove cleaner tool, or . . . 
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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 sludge can usually be 
removed using a scraper and/or cleaning solvent. Ex- 
tremely stubborn deposits may require the use of a 
power drill wrth 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 involvrng 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 equrpment to properly clean all of the 
parts for a nominal fee. 

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, 
etc., should be placed in a metal basket and allowed 
to 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. 

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 combustron chamber with the valves in- 
stalled. This will avoid damaging the valve seats. 

:ig. 234 Drill out the damaged threads with 
he specified size bit. Be sure to drill corn. 
rletely through the hole or to the bottom oi 
I blind hole 

REPAIRING DAMAGEDTHREADS 

# See Figures 232, 233, 234, 235 and 236 

Several methods of repairing damaged threads are 
available Heli-Coil@ (shown here), Keenserts@ and 
Microdop 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, rnch fine, 
metric course and metrrc fine thread sizes and a 
spark lug type to fit most spark plug port sizes. Con- 
sult the individual tool manufacturers catalog to de- 
termine exact applications. Typical thread repair kits 
will contain a selection of prewound threaded inserts, 
a tap (corresponding to the outside diameter threads 
of the insert) and an installation tool. Spark plug in- 
serts usually differ because they require a tap 
equipped wrth pilot threads and a combined 
reamer/tap section. Most manufacturers also supply 
blister-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 reparred, as 
shown in the series of accompanying illustrations 
and in the krt manufacturers instructions. 

THREADED 

lCCS3039 

replaced with thread repair inserts 

:ig. 235 Using the kit, tap the hole in order 
o receive the thread insert. Keep the tap 
veil oiled and back it out frequently to avoid 
:logging the threads 

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 manufacturers 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 coolant 
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 
hold 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- 
ets, 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, 

Fig. 233 Standard thread repair insert (left), 
and spark plug thread insert 

im3043 

Fig. 236 Screw the insert onto the installer 
1001 until the tang engages the slot. Thread 
‘he insert into the hole until it is l/4-l/~ turn 
lelow the top surface, then remove the tool 
and break off the tano usina a uunch 
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remove any covers remaining on the engine such as 

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 

the rocker arm, front or timing cover and oil pan. 

Overhead Camshaft (SOHC) and the Dual Overhead 
Camshaft (DOHC). Generally, if there is only a single 
camshaft on a head. it is iust referred to as an OHC 

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, engine block, crank- 
shaft, pistons and connecting rods), plus any other 
‘in block’ components such as oil 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 component follow later in 
this section. 

There are two basic types of cylinder heads used 

Most cylinder heads these days are made of an 
aluminum alloy due to its light weight, durability and L--L I _--- 1^- _..^ I:,:^^ I I ̂ ...^. .^_ ̂ ^^I :_-_ ..^^ ,L- 

same environment. The same goes for any other unchanged. One aspect to pay attention to is careful 
component on the cylinder head. Think of it as an in- labeling of the parts on the dual camshaft cylinder 

“’ 

surance policy against future problems related to that head. There will be an intake camshaft and followers 
component. as well as an exhaust camshaft and followers and 

Unfortunately, the only way to find out which com- they must be labeled as such. In some cases, the 
ponents need replacing, is to disassemble and care- components are identical and could easily be in- 
fully check each piece. After the cylinder head(s) are stalled incorrectly. DO NOT MIX THEM UP! Deter- 
disassembled, thoroughly clean all of the compo- mining which is which is very simple; the intake 
nents. camshaft and components are on the same side of 

DISASSEMBLY 
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. 

ti See Figures 237 and 238 

Whether it is a single or dual overhead camshaft 
Cup Type Camshaft Followers 

cylinder head, the disassembly procedure is relatively 6 See Figures 239, 240, and 241 

t “” ““’ 1 Most cylinder heads with cup type camshaft fol- 

1 

1 head. Also, an engine with an OHV cylinder head is j:, ’ 
I also known as a pushrod engine. 

: .; :-, 
_I 

lowers will have the valve spring, retainer and locks 
recessed within the followers 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/or followers, Mark their positions for assembly. 

2. Position the cylinder head to allow use of a C- 
clamp style valve spring compressor tool. 

IIRN il~llSlt?l ~Lldll~l~S. IlUWttVtJ, MS1 11011 W8S lilt: 

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 fwo 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 cham- 
ber, All cylinder heads have a valve guide for each 
valve. The auide centers the valve to the seat and al- 
lows 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/or damaae the seat. Too little. and 
the valve can stick in the guide causing the engine to 
run 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 returns 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- 
tainer and valve locks (sometimes called keepers). 
Aluminum heads will also have a valve spring shim 
to keep the spring from wearing away the aluminum. 

Fig, 237 Exploded view of a valve, seal, 

1 cylinder head ----r- 1 
spring, retamer and locks from an OHC 

An ideal method of rebuilding the cylinder head 
would involve replacing all of the valves, guides, 
seats, 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 
~~f~t~~ rich, will often wash the lubricating oil 
out ofthe guide with gasoline, causing it to wear 
~~fdfy. lonely, an engine which is running too 
lean wifl pface higher combustion temperatures on 
Me valves and seats allowing them to wear or even 
bum. Springs fall victim to the driving habits of the 
f~~iduaf. A driver who often runs the engine rpm to 
tfre redfine will wear out or break the springs faster 
then one tfrat stays well below it. Unfortunately, 
mileage takes it tot1 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 to replace 
all of the valves, since they were all operating in the 

oi a multi-valve cylinder 
t has 2 intake and 2 ex- 

At is preferred to position the cylinder head 
lasket’surtace facing you with tee valve 
springs facing the opposite direction and the 
lead laying horizontal. 

3. With the OHC spring removal adapter tool po- 
,itioned inside of the follower bore, compress the 
alve spring using the C-clamp style valve spring 
:ompressor. 

tcca3p51 

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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6. Withdraw the valve from the cylinder head. *Due to engine varnish, the retainer may 
7. If equipped, remove the valve seal. stick to the valve locks. A gentle tap with a 

*Special valve seal removal tools are avail- hammer may help to break it loose. 

able. Regular or needlenose type pliers, if 4. Remove the valve locks from the valve tip 
used with care, will work just as well. If us- and/or retainer. A small magnet may help in remov- 
ing ordinary pliers, be sure not to damage ing the small locks. 
the follower bore. The follower and its bore 5. Lift the valve spring, tool and all, off of the 
are machined to close tolerances and any valve stem. 
damage to the bore will effect this relation- 6. If equipped, remove the valve seal. If the seal 
ship. is difl icult to remove wi ‘th the valve in place, try re- 

8. If equip(jed, remove the valve spring shim. A moving the valve first, t hen the seal. Follow the steps 

small magnetic tool or screwdriver will aid in re- below for valve removal I. 

moval. 7. Position the head to allow access for with- 

9. Repeat Steps 3 through 8 until all of the valves drawing the valve. 

have been removed. - --.---a- LL-. L-..- -.-.. .~. . . -Cylinder nears InaI nave seen a IOI or ** nllrr rh..sr . . ..x.. *#....a . . . . . ..lmr~...r~ 
Rocker Arm Type Camshaft Followers 

b See Figures 242 thru 250 

mnes anuIul aUUJl IllcrY IIQVli lltUJllrUVlllliU 
the valve lock gmve and/or tip, causing diffi- . . _ -- -__- I -Z.L- ._-I__- I*.LI_ L-- L-- culty in Dmuval UT me vane. II ms nas nap- 
nnnnd llse a metal file to carefully remove 

pots around the lock grooves n-s.. a:.- :. ---_--L ._ -II____ -- 

r-..--, ” 

Most cylinder heads with rocker arm-type the high s 
camshaft followers are easily disassembled using a and/or tip. UIIIY IIIU II enuugn IU alluw NP 
standard valve spring compressor. However, certain moval. 
models may not have enough open space around the 
spring for the standard tool and may require you to 

8. Remove the valve from the cylinder head. 

use a C-clamp style compressor tool instead. 
9. If equipped, remove the valve spring shim. A 

1. If not already removed, remove the rocker 
small magnetic tool or screwdriver will aid in re- 

arms and/or shafts and the camshaft. If applicable, 
moval. 

- also remove the hydraulic lash adjusters. Mark their 
10. Repeat Steps 3 though 9 until all of the valves 

positions for assembly. 
have been removed. 

2. Position the cylinder head to allow access to 
the valve spring. 

INSPECTION 

3. Use a valve spring compressor tool to relieve 
the spring tension from the retainer. Now that all of the cylinder head components are 

clean, it’s time to inspect them for wear and/or dam- 

or screwunver WIII ala In removal. 
5. Release the compressor tool and remove the 

to?&55 

Fig. 241 Position the DHC 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 

pring assembly. 

Imp53 

Fig. 242 Example of the shaft mounted 
meker arms on some DHC heads 

@Ja3Ps 
Fig.245... then the camshaft can be re- 
moved by sliding it out (shown), or unbolt- 
ing a bearfng cap (not shown) 

Fig. 243 Another example of the rocker arm 
type DHC head. This model uses a follower 
iider the camshaft 

all of the followers must first be re 
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lge. To accurately inspect them, you will need some 
,pecialized tools: 

l A O-l in. micrometer for the valves 
l A dial indicator or inside diameter gauge for 

he valve guides 
l A spring ressure test gau e 
If you do no P Yl have access to t e proper tools, 

‘ou may want to bring the components to a shop 
hat does. 

lalves 

1 See Figures 251 and 252 

The first thing to inspect are the valve heads. Look 
E :losely at the head, margin and face for any cracks, 
rxcessive wear or burning. The margin is the best 
)lace?o look for burning. It should have a squared 
E 
c 

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 tulipping. 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 valve tips. Check for any burrs 
around the lock grooves, especially if you had to file 
them to remove the valve. Valve tips should appear 
flat, although slight rounding with high mileage en- 
gines is normal. Slightly worn valve tips will need to 
be machined flat. last, measure the valve stem diam- 
eter with the micrometer. Measure the area that rides 
within the guide, especially towards the tip where 
most of the wear occurs. Take several measurements 

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 
should 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- 
guish 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 

lCZS3144 

I I 

hrnknn itc 

Fig. 251 Valve stems may be rolled on a flat Fio. 252 Use a micrometer 
suhace to check for bends valve stem diameter 

r to check the 
I 

There are seve 
Cylinder Head 

ral things to check on the cylinder 
head: valve guides, seats, cylinder head surface flat- 
ness, cracks and physical damage. 

VA1 YE GUIDES 

N See Figure 255 \ 

Now that you know the valves are good, you can 

254 Check the valve spring fo 
s on a flat surface; a carpenter 

use them to check the guides, although a new valve, 
if available, is preferred. Before you measure any- 
thing, look at the guides 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. All 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 sorina side of the 
cylinder head. Lightly oil the valve stem and insert it 
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Place a straightedge across the gasket surface. Valves 

Using feeler gauges, determine the clearance at the 
center of the straightedge and across the cylinder Any valves that were not replaced should be 
head at several points. Check along the centerline refaced and the tips ground flat. Unless you have ac- 
and diagonally on the head surface. If the warpage cess to a valve grinding machine, this should be 
exceeds 0.003 in. (0.076mm) within a 6.0 in. done by a machine shop. If the valves are in ex- 
(152cm) span, or 0.006 in. (0.152mm) over the total tremely good condition, as well as the valve seats 
length of the head, the cylinder head must be resur- and guides, they may be lapped in without petform- , 

I mg macnme worK. 
4 It is a recnmmended practice to lap the valves 

faced. After resurfacing the heads of a V-type engine 
the intake manifold flange surface should be checker, 
and if necessary, milled proportionally to allow for 
the change in its mounting position. 

_ - _ _ _ .- - - _ 
even after machine work has been p&formed and/or 
new valves have been purchased. This insures a pos- 
itive seal between the valve and seat. 

-guide clearance; the 1 read . . 

into the cylinder head. Position the dial indicator 
against the valve stem near the tie 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 (I.D.) gauge designed 
for valve guides will give you an accurate valve guide 
bore measurement. If the I.D. gauge is used, compare 
the readings with the specifications given. Any 

CRACKS AND PHYSICAL DAMAGE 
Generally, cracks are limited to the combustion 

chamber, hbwever, 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 .I * seawpon area. 

8 I .,“““I llly”Lv”l~ .ml”“l” - plr”llll”“, ““I ,“a’ 
because you don’t see a crack does not mean it is not 
there. Some more reliable methods for inspecting for 
cracks include Magnaflux? a magn$i,c process or 
Zyglo? a dye penetrant. Ma{ -’ InatluxW IS used only on 
ferrous metal (cast iron) heat Is. 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- I .* I,. ..^.. 

LAPPING THE VALVES 

*Before iaoaino 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 anv valve seat machining and/or 
lapping can be performed, the guides must 
be within factory recommended specifica- 
tions. 

1. Invert the cylinder head. 
2. Linhtlv Iuhrir;rB the valve stems and insert -. _ ~ . . . . . .--.._-._ 

them into the cylinder head in their numbered order. 
3. Raise the valve from the seat and apply a small 

amount of fine lanninn compound to the seat. 
4. 

i guides that fail these inspections should be replaced nearea analor ieaKea or consumea coolant. Contact a 
Moisten the suction head of a hand-lapping 

tool and attach it to the head of the valve. 
i or machined. local shop for availability and pricing of these ser- 5. Rotate the tool between the palms of both 
I vices. 
I VALVE SEATS Physical damage is usually very evident. For ex- 

hands, changing the position of the valve on the 
valve seat and lifting the tool often to prevent groov- 

A visual inspection of the valve seats should show 
amnb P hrnbn mntlntinn ear from dropping the 

I and/or bolt. All of these 
ing. 

.a,... . 6. Lap the valve until a smooth, polished circle is a slightly 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 worn or recessed seat may need to be re- 

uetecIs SIIOUIO oe nxea or, IT unrepairaole, me neaa 
should be replaced. 

Camshaft and Followers 

evid 
7 

traces of the grinding corn 
to maintain its lapped loca 

lent on the valve and seat. 
‘. Remove the tool and the valve. Wipe away all 

pound and store the valve 

placed: All cracked seats 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 soecification 
is given use 0.002 in. or O.O51mt$. 

Inspect the camshaft(s) and followers as described 
earlier in this section. 

REFINISHING & REPAIRING Do not get the valves out of order after they 
have been lapped. They must be put back 

: ..^^ I... --I:^:-L!-- --A Many of the procedures gIveI WI WIIIIISIIIIIIJ ~IIU 

repairing the cylinder head components 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- 

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 
lor known nnod\ narts 

CYLtNDEt? 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. 

\- - a---r r- .-. 

Cylinder Head 

Most refinishing procedures dealing with the 

VALVE GWDE 

elf any machining or replacements are 
e valve guides, the seats must be 

Fig. 257 Checks should also be made along 
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. 



. 
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There are only two types of valve guides used on 

automobile 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 worn guides. 

. Knurling 
l Inserts 
l Reaming oversize 
l Replacing 
Knurling is a 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 involves machining the 
guide to accept 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 

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 lap- 
ping. 

If the valve seats 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 sh& for service. 

Cup Type Camshafl Followers 

To install the springs, retainers and valve locks on 
heads which have these components recessed into 
the camshaft followers bore, you will need a small 

I” .1.1.“1.“” 
., ,, 

just after compressing the spring but before the *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. 

screwdriver-type tool, some clean white grease and a 
lot of patience. You will also need the C-clamp style 
spring compressor and the OHC tool used to disas- 
semble the 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. If equipped, install any valve spring shims 
which were removed. 

3. If equipped, install the new valve seals, keep- 
ing the following in mind: 

l If the valve seal presses over the guide, 
lightly lubricate the outer guide surfaces. 

l If the seal is an 0-rina tvoe. it rc rn+#fld 

valve locks. 
4. Place thevalve spring and retainer over the 

stem. 
5. Position the spring compressor and the OHC 

tool, then compress the spring. 
6. Using a small screwdriver as a spatula, fill 

the valve stem side 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. 

: 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. 

Reamina for oversize valves restores normal clear- 

Failure to align bore the camshaft bearing 
journals could result in severe engine dam- 
age including but not limited to: valve and 
oiston damage. connectinu rod damaoe, 
iamshaft and/or crankshaft breakage, 

antes and provides a true valve seat. Most cast-in 
i tvpe guides can be reamed to accept an valve with an CRACKS AND PHYSICAL DAMAGE 

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. (0.381mm) 
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 
seat or quide, otherwise a serious guide-to-seat mis- 
alignment may occur making it impossible to prop- 
erly machine the seat. 

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- 
tation. Use the stepped drift to hammer out the old 
guide from the combustion chamber side of the head. 
when in~llfng, determine whether or not the guide 
also seals a water jacket in the head, and if it does, 
use the ~o~ended 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 af washers the same thickness as the 
measured Eaton may help the installation 

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 advict 
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. 

process. 

VALVE SEATS 

*Before any valve seat maChining can be 
aerformed. the guides must be within factory 
recommended specifications. - 1 Fig. 258 Once assembled, check the valve 

; rlf any machtning or replacements were 1 clearance and correct as needed 
I made to the valve guides, the seats must be 

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. If equipped, install any valve spring shims 
which were removed. 

3. If equipped, install the new valve seals, keep- 
ing the following in mind: 

l If the valve seal presses over the guide, 
lightly lubricate the outer guide surfaces. 

l If 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- 
tainer. 

8. Remove the spring compressor tool. 
9. Repeat Steps 2 through 8 until all of the 

springs have been installed. 
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10. Install the camshaft(s), rockers, shafts and 

any other components that were removed for disas- 
sembly. 

GENERAL INFORMATION 

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). 

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 sleeves, new 
sleeves installed) and the crankshaft would be cut 
undersize to provide new wearing surfaces and per- 
feet clearances. However, your particular engine may 

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. Turn the 
crankshaft until the number one piston is at the bot- 
tom of its travel, this should allow the maximum ac- 
cess to 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 dowel and a hammer, push the connecting 
rod up about 1 in. (25mm) from the crankshaft and 
remove the upper bearing insert. Continue pushing 
or tapping the connecting rod up until the piston 
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 lost and you will be able to 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 nis- 

prevent the assemblies from being removed, 
necessitating its removal. 

Fig. 260 Carefully tap the piston out of the 
bore using a wooden dowel 

There are several different types of ridge reamers 
on the market, none of which are inexpensive, Unless 
.3 “me.+ ,-ins, rdnnn;nn mh~lil.-linn ;I nn+:n:nnL.* l.^W a ylwx “Gal “I cllylllc Ir;““ll”llly 13 dllLILlpxC”, ““I- 

row or rent a reamer. 
1. Turn the crankshaft until the piston is at the 

bottom of its travel. 
2. Cover the head of the piston with a rag. 
3. Follow the tool manufacturers instructions and 

housing or transmission mounting surface. You must 

1 as many 
II of the 

~1SA~E~BLY 

b See Figures 259 and 260 

The engine disassembly instructions following as- 
sume that you have the engine mounted on an engine 
stand. If not, it is easiest to disassemble the engine 
on a bench or the floor with it resting on the bell 

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 
are sei2 
nletelv 

have already been removed. Engines which 
,ed or locked up may not be able to be com- 

r’-‘-‘, disassembled, and a core (salvage yard) en- 
gine sh ould be purchased. 

If no t 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- 
move 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 that the crankshaft 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- 

cut away the ridge, exercising extreme care to avoid 
~ ioo deepfy. 

4. Remove the ridge reamer, the rag and 
armings as possible. Continue until a 
biter ridges have been removed. 

ton assemblies. 
The only remaining component in the engine 

block should now be the crankshaft. Loosen the main 
bearing caps evenly until the fasteners can be turned 
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: 

l Two or three separate micrometers to measure 
the prstons and crankshaft journals 

l A dial indicator 
l Telescoping gauges for the cylinder bores 
l A rod alignment fixture to check for bent con- 

netting rods 
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 components unless it was known to 
leak, consume or mix engine fluids, it was severely 
overheated, or there was evidence of bad bearings 
and/or crankshaft 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, especially if the engine was known to have 
overheated and/or leaked or consumed coolant. Con- 
tact a local shop for availability and pricing of these 
services. 

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, burrs 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 
high spots should be carefully removed with a metal 
file. 

Place a straightedge on the bearing saddles, in the 
engine block, along the centerline of the crankshaft. If 
any clearance exists between 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 feeler 
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. (152cm) 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-to-bore clearance is 0.0015-0.0025 in. 

(0.0381mm-O.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 thecylinder 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 as 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 \ 
two points at each position; that is, at a point 90 de- 
grees from the crankshaft centerline, as well as a 
point parallel to the crankshaft 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 a 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 crankshaft. Take these components with you 
and save yourself an extra trip. 

For our procedures, 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 the bore, this 
time parallel to the crankshaft centerline, and gently 
tighten the lock. Again, you will tilt the gauge back to 
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 time 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 centerline 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 degree 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, 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-to-90 degree reading is the 
out-of-round measurement. Generally, there should 
be no taper or out-of-roundness found, however, up 
to 0.0005 in. (0.0127mm) for either can be over- 
looked. Also, the readings should fall within the fac- 
tory specifications for journal diameters. 

If 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 

N 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- 
netting rod. The piston should move freely on the 
wrist pin, both sliding and pivoting. Grasp the con- 
netting rod securely, or mount it in a vise, and try to 
rock the piston back and forth along the centerline 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- 
ante 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 pistons 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. 

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 
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CONNECTING ROD 

You should have the connecting rod checked for 
StraiQhtness 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 telescoping 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 . 

specifica- L 
need to shop as the pistons must be installed in the con 

measurement. it the Clearance is still out of : 
tions, and the crankshaft is not, the rod will 
be reconditioned by a machine shop. 

*You can also use Plastigage’ @to check the 
bearing clearances. The assen- . ...= - _______ Mm sectinn 
has complete instructions on its use. 

Camshaft \ 

Inspect the camshaft and lifters/followers as de 
scribed earlier in this section. \ 

Bearings 

All of the enaine bearinos should be visuallv in- ~~~ I~ .- - -- ..-_-.., 
spected for we; and/or damage. The bearing should 
look evenly worn all around with no deep scores or 
pits. If the bearing is severely worn, scored, pitted or 
heat blued, then the bearing, and the components 
that use it, should be brought to a machine shop for 

block. 
,ect 

relationshipto the rod or engine damage can occur, 

Pistons and Connecting Rods I 
b See Fiaute 264 

--- --*------ 

Only pistons with the wrist pin retained by C-clips 
are serviceable by the home-mechanic. Press fit pis- 
tons require special presses and/or heaters to re- I” 
rr rove/install the connecting rod and should only be 
PC srformed by a machine shop. 

All pistons will have a mark indicating the direc- 
tir 9n 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. 

ASEtiBlY 

1 crankshaft. Replace any freeze or oil galley plugs 
which were removed during disassembly. 

Crankshaft 

u See Figures 265, 266, 267, and 266 

1. Remove the main bearing inserts from the 
block and bearing caps. 

2. If the crankshaft main bearing journals have 
been refinished to a definite undersize, install the 
correct undersize bearina. Be sure that the bearina 
inserts and bearing bores are clean. Foreign mateiial 
under inserts will distort bearinq and cause failure. 

3. Place the upper main bearing inserts in bores 

*The oil holes in the bearing inserts must 
be aligned with the oil holes in the cylinder . . . 

inspection. Full-circle bearings (used on most 
camshafts, auxiliary shafts, balance shafts, etc.) re- 
quire specialized tools for removal and installation, ’ 
and should be brought to a machine shop for service. 

Oil Pump 

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 QOOd assem- 
hhr io da~nlinmw 
“‘I Ia ~rGiOllll,lc7.Ja. 

Mount the engine block into the engine stand and II 
*The oil pump is responsible fo r providing 

wasn It one last time usmg water and detergent (dish- 
unrhinn rldarnant ~nrirc well), While washing it, 

with a soft bristle brush and 
: oil oassaoes. Comoletelv 

constant lubrication to the whole engine and 1ILl.M 0, ,y “GSGl ycx II ““1 n 

so it is recommended that a new oil pump be scrub the cylinder bore: 

installed when rebuilding the engine. thoroughly clean all oft 
dry the engine and spra 

Completely disassemble the oil pump and thor- with an anti-rust solutio 
oughly clean all of the components. Inspect the oil pro 
pump Qears and housing for wear and/or damage. In- exe 
sure that the pressure relief valve operates properly sac 
and there is no binding or sticking due to varnish or 
debris. If all of the parts are in proper working condi- 
tion, lubricate the gears and relief valve, and assem- r 

j\ 
ht 
y the entire assembly down’ 
in such as WD-4Q@ or similar Fig. 265 Apply a strip of gauging material 

Iduct. Take a clean lint-free rag and wipe up any 
less anti-rust solution from the bores, bearing 
Idles, etc. Repeat the final cleaning process on the 

!torguethe~~p * ,’ / 
to the bearmg lournal, then mstall and 

ble the pump. 

REFINISHING 

# See Figure 263 

Almost all engine block refinishing must be per- I 
IUIIII~U uy a macnme snap. ir me cynnoers are nor ro 
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 Iu- 
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 oerformed bv a machine 

Fig. 266 After the cap is removed again, use 
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crankshaft end-play 

8. Install the rear main seal. the inner portion of the lower land. If the lower 
9. After the bearings have been fitted, apply a lands have high steps, the piston should be re- 

light coat of engine oil to the journals and bearings. placed. 
Install the rear main bearing cap. Install all bearing 2. Unless new pistons are installed, be sure to 
caps except the thiust bearing cap. Be sure that main I install the pistons in the cylinders from which they 
bearing caps are installed in original locations. were removed. The numbers on the connecting rod 
Tighten the bearing cap bolts to specifications. and bearing cap must be on the same side when in- 

10. Install the thrust bearing cap with bolts fin- stalled in the cylinder bore. If a connecting rod is 
ger-tight. ever transposed from one engine or cylinder to an- 

11. Pry the crankshaft forward against the thrust other, new bearings should be fitted and the connect- 
surface of upper half of bearing. ing rod should be numbered to correspond with the * 

12. Hold the crankshaft forward and pry the thrust new cylinder number. The notch on the piston head 
bearing cap to the rear. This aligns the thrust sur- goes toward the front of the engine. 
faces of both halves of the bearing. 3. Install all of the rod bearing inserts into the 

13. Retain the forward pressure on the crankshaft. \ rods and caps. 
Tighten the cap bolts to specifications. 4. Install the rings to the pistons. Install the oil 

14. Measure the crankshaft end-play as follows: control ring first, then the second compression ring 
a. Mount a dial gauge to the engine block and finally the top compression ring. Use a piston 

and position the tip of the gauge to read from the ring expander tool to aid in installation and to help 

Fig. 266 Carefully pry the crankshafl Ez 
and forth while reading the dial gauge for 
end-play 

first rod journal to the bottom of its stroke. 

Pistons and Connecting Rods 

4. Install the lower main bearing inserts in bear- 
ing caps. 

5. 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 Plastigage@ or its equiva- 
lent, on bearing surface across full width of bear- 
ing cap and about V4 in. off center. 

b. Install cap and tighten bolts to specifica- 
tions. Do not turn crankshaft while Plastigage@ is 
in place. 

c. 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 journal. 

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- 
ante 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. 

crankshaft end. 
b. Carefully pry the crankshaft toward the rear 

of the engine and hold it there while you zero the 
gauge. 

c. Carefully pry the crankshaft 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 
crankshaft, and if possible, repair it. 
15. Rotate the crankshaft so as to position the 

# 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 hose onto the connecting 
rod bolts/studs. Also perform the following: 

a. Select the proper ring set for the size cylin- 
der bore. 

b. Position the ring in the bore in which it is 
going to be used. 

c. 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. 

e. Measure the gap between the ends of the 
ring with a feeler gauge. Ring gap in a worn 
cylinder is normally greater than specification. If 
the ring gap is greater than the specified limits, 
try an oversize ring set. 

f. Check the ring side clearance of the com- 
pression rings with a feeler gauge inserted be- 
tween the ring and its lower land according to 
specification. The gauge should slide freely 
around the entire ring circumference without 
binding. Any wear that occurs will form a step at 

reduce the chance of breakage. 
5. Make sure the ring gaps are properly spaced 

around the circumference 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- 
netting rod onto the crankshaft 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 crankshaft installa- 
tion above. 

7. After the bearings have been fitted, apply a 
light coating of assembly oil to the journals and bear- 
ings. 

8. Turn 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. Be careful not to allow the bearing cap screws to 
strike the crankshaft bearing journals and damage 
them. 

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 to disassembly 
and install all of the components that were removed. 
Install the engine into the vehicle. 
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STARTING THE ENGINE 

clearance using the ring and a 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- 

, netted. Check that your oil drain plug is installed and 

tt 
tl 

C 

ti 

hYs3222 

Fig. 271 Most rings are marked to show 
which side of the ring should face up when 
installed to the piston 

J 

4. Allow the engine to reach normal operating 
?mperature (the upper radiator hose will be hot to 
ie touch). 

5. At this point you can perform any necessary 
hecks or adjustments, such as checking the ignition 
ming. 

6. Install any remaining components or body 
anels which were removed. 

IREAKING IT IN 

Make the first miles on the new engine, easy ones. 
arv the soeed but do not accelerate hard. Most im- 
oriantly, do not lug the engine, and avoid sustained 
igh speeds until at least 100 miles. Check the en- 
ine oil and coolant levels frequently. Expect the en- 
ine to use a little oil until the rings seat. Change the 
il and filter at 500 miles, 1500 miles, then every 



1.5L ENGINE MECHANICAL SPECIFICATIONS 
English Metric 

Description Specificationr Specifications 
General Information 

Engine type 4 Cylinder In-Line Ovethead Camshaft 
Displacement 69 6 cubic I” 15L 
sore 2 972 I” 75 5mm 
Stroke 3 226 I” 82mm 
Compression rat10 921 
Firing order l-3-4-2 

Cylinder Head 
Overall height 4 209.4 217 I” 1059-107 lmm 
Flatness (maximum) 0 002 I” 0 05mm 
Camshaft bearing-to-camshaft clearance 0 0016-O 0031 I” 0 04-O OBmm 

Camshaft 
Camshaft height 

Intake 
Standard 1 5256 I”. 39 75mm 
Limit 1.5059 In 38.25mm 

Exhaust 
Standard 1 5394 I” 391mm 
Llmlt 1 5197 In 38 6mm 

Journal outside diameter - 161101” 46mm 
Bearing 011 clearance 

Standard 0 1X324.0 a)39 I” 0 06-O 10mm 

Rocker arms 
Limit 0 0055 I” 0 14mm 

lwde diameter 
Arm-to-shalt clearance 

Standard 

0 744 I”. 18 Smm 

0 OCQ4-0 0016 I”. 0 Old 04mm 
Llmlt 0 004 I” Olmm 

Rocker arm shaft 
OutsIde diameter 0 744 I” 16 9mm 

Valves 
Valve length 

Intake 3 9665 I” 100 75mm 
Exhaust 3 9763 I” 101.05mm 

_ Stem outslde diameter 
Intake 0 2585.0 2591 I” 6.565-6 5tlOmm 
Exhaust 0 2571-o 2579 I” 6 530-6 55Omm 

Face angle (ail) 45-45 5” 
Head thickness (margm) 

Intake 
Standard 0 039 I”. 1 Omm 
Llmlt 0 02u In. 05mm 

Exhaust 
0 059 I” 
0 039 I”. 

1.5mm 
1 .Omm 

0 02-O 05mm 
0 1Omm 

0 05-O OSmm 
0 15mm 

0 15mm 
0 25mm 

0 07mm 

Cescriptlon 
Valve guide 

1.5L ENGINE MECHANICAL SPECIFICATIONS 
English 

Specifications 
Metric 

Specifications 

Length 
Intake 1 732 I” 44 Omm 
Exhaust 

Selwe wes 
Valve seat 

Seat contact width 
Seat angle (all) 

Valve spring 
Free length 

Intake 
Standard 
Llmlt 

Exhaust 
Standard 
Llmlt 

1 949 I” 49 5mm 
0002,0010.002cIn 0 05,O 25,O 50mm 

0 035-o 051 I” 0 S-1 3mm 
44.44 5” 

1 615 I” 461mm 
1 776 I” 451mm 

1 643 I” 46 8mm 
1 603 I” 45 6mm 

Load 
Intake 
Exhaust 64 It Ibs. 290Nm 

Cylinder Block 
Bore 

Dnmeter 
Out-of-round (ma) 
Taper (max.) 

2 9724-Z 9736 I” 75 50.75 53mm 
0 006 I” 0 02mm 
0 006 I” 0 02mm 

Overall height 
Standard 
Llrnbt 

10075-10083In 255 9.256 1 mm 
10 073 I” 254 62mm 

No 1 
Standard 0 0012-o 0028 I”. 0 03-O 07mm 
Llmlt 0 0047 I” 0 12mm 

No 2 
Standard 0 OCOE-0 0024 I” 0 02-O 06mm 
Llmlt 0 0047 I” 0 l2mm 

End gap 
No 1 

Standard 
Limit 

No 2 
Standard 
Ltmlt 

01 
Standard 

0 0079-o 0157 I”. 
0 I” 031 

0 0079.0.0136 I” 
0.031 I” 

0 0079.0 0276 I” 

0 20-O 40mm 
0 8mm 

0 20-O 35mm 
0.8mm 

0 20-O 70mm 
Limit 

Connecting rod 
Bend (mex) 
Twst (max) 

0 039 I” 1 Omm 

0 CO20 I” 0 05mm 
0 0039 In 0 10mm 



1.5L ENGINE MECHANICAL SPECIFICATIONS 
English 

Description Specifications 
Connecting rod (cont’d) 

Piston p,n press-m load 1,100.3,300 II Ibs 
Connecting rod bearing 011 clearance 

Standard 0 0006-O CO24 I” 
Limit 0 0059 I”. 

Crankshaft 
Main bearing 011 clearanc8 

Standard 0 0006.0 0026 I” 
Ltmit 0 0059 I” 

Pin outslde diameter 165111 
Journal outside dlametei 1 89 I”. 
Out-al-round imax I 0oLx%l” 

Metric 
Specifications 

5,000.15,OWNm 

0 02-O 06mm 
015mm 

0 02-O 07mm 
0 15mm 
42mm 
46mm 

0 015mm 

SI& clearance 
Standard 0 0016-O 0039 I” 0 04-O 1Omm 
Llmtt 0 0079 I” 0 20mm 

Body clearance 
Standard 0 0039-o 0071 I”. 0 10-O 16mm 
Llmlt 0013am 0 35mm 

AelM 
spring . Free length 1635 I” 46 6mm 
Load (@ 1 579 tn (40 1 mm) 13H Ibs 61Nm 

Description 
General Information 

1.6L ENGINE MECHANICAL SPECIFICATIONS 
English 

Specifications 
Metric 

Specifications 

Camshaft height 
Intake 

Standard 
Llmlt 

Exhaust 
Standard 
Llmlt 

1 3556 I” 35 2Omm 
1 3661 I” 34 70mm 

1 3743 I” 34 W7mm 
1 3546 I”. 34 407mm 

Journal outslde diameter 1021n 26mm 
Bearing 011 clearance 0 0020-0 w35 I” 0 05-0 09mm 
End-play 0 004.0 oQ6 In 0 i-02mm 

1.6L ENGINE MECHANICAL SPECIFICATIONS 



1.6L ENGINE MECHANICAL SPECIFICATIONS 
English Metric 

OWCriptkUl SpeciflCatiOllS Specifications 
Piston Rings (cont’d) 

End 9ap 
No 1 

standard 0 0096-00157,“. 0 25-O 40mm 
Limit 0 031 1” 0 6mm 

No 2 
Standard 0 0136-O 0197 1” 0 350 mm 
Ltmlt 0 039 I”. 1 Omm 

04 
standard 0 0079-O 0276 I” 0 2Q.O 70mm 
Limit 0 039 I” 1 Omm 

SeNlce SlZeS 0 010,O 020.0 030.0 039 m 0 25.0 50,O 75, 1 Omm 
Connecting rod 

Bend (max) 0 0020 I”. 0 05mm 
Test (max.) 0 0039 I” 0 1Omm 
Rod big end side clearance 

Standard 0 0039-o 0096 I” 0.10-O 25mm 
Limit 0 016 I” 0 4mm 

Piston pm press-m load 1.6533,658 fl Ibs 7.500.17.500Nm 
Connecbng red bearing al clealilnce 

Standard 0 oowo 002u I” 0 02-O 05mm 
Llmlt oOO41n 0 lmm 

Crankshaft 
Mm bearing MI clearance 

Standard 0 ooot-0 0020 I”. 0 02-O 05mm 
Llmlt 0 004 I”. Oimm 

Pm outslde diameter 177m 45mm 
Journal out&e diameter 224111 57mm 
Out-of-round (max ) 00006lll 0 015mm 
Crankshaft end.play 

SIatU&rd 0 002-O 0071 1” 0 05-O 16mm 
Llmlt 0 0096 I” 0 25mm 

Flywheel 
Run-out (max ) 0 0051 I” 0 13mm 

011 Pump 
lip clearance 

Drive gear 
Standard 0 0063.0 W63 m. 016.021mm 
Llmlt OCW6lfl 0 25mm 

Driven gear 
standard 0 0051-O 0071 I”. 0 136 16mm 
Llmlt 0 0096 I”. 0 25mm 

Side clearance 
Dive gear 

standard 0 0331.0 0055 I”. 0 060 14mm 
Llmlt 00096lll 0 25mm 

then gear 
Standard 0 0024-O 0047 I” 006.0 12mm 
Limit 0.0096 I” 0 25mm 

R&l spring 
Free length 1635 I” 46 6mm 
Load (01 579 I” (40 tmm) 13 11 Ibs 61Nm 

93153m 

Standard 146111 37 15mm 
Llmlt 1441n 36 65mm 

Limit 
Exhaust 

Intake 
Standard 
Llmtt 

4 476 in 
4 457 I” 

0 2340 I” 
0 2340 1” 

45-45 5” 

110.15mm 
109.65mm 

11370mm 
11325mm 

6 Omm 
6 Omm 

1 Omm 
0 5mm 

13mm 
0 6mm 

0 @JOB-0 0020 m 0 02-O 05mm 
0 0039 I” 0 1Omm 

Seat angle (all) 
Valve spring 

Free length 
Intake 

standard 
Llmlt 

EXhaUSt 
standard 
Llmlt 

Load B 1 74 I” (44 2mm) 
Intake 
Exhaust 

2 cm I” 
1961n 

2 w I” 
1961n 

59 It Ibs. 
59 It lbs 

44-44 5” 

50 9mm 
49.9mm 

50 9mm 
49.9mm 

216Nm 
216Nm 

93153&!6 



Gasket surface flatness (ma ) 
Piston 

Outslde diameter 
Piston pm autslde diameter 
Piston p,” press-,” load 
Piston-to-cylmder clearance 

Piston Rings 

0 004 I” 

3191n 
0751n 

1,100.3.300fl Ibs 
0 0008-O 0016 I” 

Olmm 

81 Omm 
190mm 

5,000.15,OOONm 
0 02-O 04mm 

0 0012-0 0028 1” 
0.0039 I”. 

0 03-O 07mm 
O.lmm 

0 0008-O CO24 I” 0 02-O 06mm 
0 0039 1” Olmm 

0 0098-O 0157 m 
0 031 I” 

0 0157-O 0217 ,n 
0031 I” 

0 1X378-0 0236 m 

0 25-O 40mm 
0 8mm 

0 40-O 55mm 
08mm 

0 200 60mm 
Llmlt 

Connecting rod 
Rod big end side clearance 

Standard 
Llmlt 

Crankshaft pl” o~~clearance 
Standard 
Lllllll 

Crankshafl 

0 039 I” 1 Omm 

0 0039.0 0098 m 0 10-O 25mm 
0 016 I” 0.4mm 

0 OG98-0 0020 I”. 0.02-O 08mm 
0 004 I” Olmm 

Crank&It ]ournal outside diameter 
Pin outsIde diameter 

1 97 I". 50mm 
1771n 45mm 

Journal 011 clearance 
Standard 
Llmlt 

Out.&round (ma ) 
Crankshaft end-play 

Standard 
Llmlt 

Oil Pump 
Tip clearance 

Standard 
Llmlt 

Side clearance 
Standard 

0 0008-O 0016 I” 0 020 04mm 
0 004 In Olmm 
0 0006 1” 0 015mm 

0 002-O 0098 I” 0 050 25mm 
00041n Olmm 

0 0024-O 0071 I” 0 06-O 18mm 
0 0138 I”. 0.35mm 

0 0016-O 0039 I” 0 04-O 1Omm 

Description 
Oil Pump (cont’d) 

bdycleamnce 
Standard 

l&L ENGINE MECHANICAL SPECIFICATIONS 
English 

Speclficabons 

0 0039-o 0071 I” 

Metric 
Specifications 

0 10-O 18mm 

2.OL SOHC ENGINE MECHANICAL SPECIFICATIONS 
English Metric 

De5Criptl0li 

Engine type 
Dsplacement 

General Information 

Bore 
Stroke 

Specifications 

4 Cyknder In-Lme Ovetiead Camshalt 

Specifications 

121 9 cubic I” 2OL 
3.35 I” 85mm 
3461n 88mm 

851 
Flnng order 

Cylinder Head 
l-3-4-2 

Stem outs& diameter 
Intake 
Exhaust 

Face angle (all) 
Head thickness (margm) 

Intake 

0 315 I”. 8Omm 
0311 I”. 7 9mm 

45.45 5 

0 047 I” 12mm 
0 020 I”. 0 5mm 

0 079 I” 20mm 
0 031 I” 08mm 

0 0008-O OQ24 I”. 
0 0039 I” 

Exhaust 
Standard 
Llmlt 

Valve guide 
InsIde diameter 
Oulslde dlametet 

valve 5eat 

0 0020-0 w35 I”. 0 05-O 09mm 
0 0059 I” 0 15mm 

0 315 1” 8 Omm 
0516ln 131mm 



2.OL SOHC ENGINE MECHANICAL SPECIFICATIONS 

Description 
General Information 

2.OL DOHC (NON-TURBO) ENGINE MECHANICAL SPECIFICATIONS 
English 

Specifications 
Metric 

Speciticatlonr Description 
Valve sorino 

Engbsh 
Specifications 

Metric 
Specifications 

Engine type 
Dlsplacemenl 
Bore 
Stroke 
Comprwon rat10 
Flung order 

Cylinder Head 
Overall height 
Flatness (maximum) 

Camshaft 

4 Cylmdet In-Lone Dual Overixad Camshaft 
12’ 3 cubic m 2OL 

3351n 85mm 
3 46 I” 68mm 

981 
l-54-2 

5 193.5 201 Ill 131 9.1321mm 
0 008 1” 0 2mm 

S&dard 
Llmlt 

Squareness 
Standard 

Gasket surface flatness (mex 

Llmll 

) 

Cylinder Block 

Piston 

lnslde diameter 

Outside dlameler 

O&of-round (max) 

Piston-lo-cylinder clearance 

Taper (max) 

Piston Rings 

Overall height 

1 36 I” 
1 96 I” 

2” 

0 002 I”. 

4” 

0 05mm 

335m 

3 346 I”. 

65mm 

64 99mm 

0 008 

0 

I”. 

004-o 04312 

0 02mm 

I” 

0 008 

0 

I” 

01-O 03mm 

0 02mm 
11 413.11 421 I” 263 Q-290 lmm 

m 
Camshaft height 

lndentlficaiw mark A, D 
Intake 

Standard 
Llmlt 

lndentll!cat!on mark B C, E, F 
Intake 

Standard 
Llmlt 

lndentlllcallon mark A 
Exhaust 

Standard 
Lrmt 

lndenbllcabon mah C 
Exhaust 

Standard 
Limit 

35 49mm 
34 99mm 

14m 
1 36 I”. 

0.0012-0 0026 I”. 
0 004 I” 

0 03-O 07mm 
01mm 

35 20mm 
34 70mm 

1 39 I”. 
1 37 I”. 

7 
m 1 39 I”. 

1 37 I”. 
35 20mm 
34 70mm 

0 0008-O 0024 I” 
0 004 I” 

0 02-O 06mm 
Olmm 

14m 
1 38 I”. 

35 49mm 
34 QQmm 

0 0098-0 0157 I”. 
0 031 I” 

0 25.0 40mm 
0 6mm 

0.0079-O 0136 I”. 
0 031 I” 

0 20-O 35mm 
08mm 

0 0079-O 0276 I”. 

Stem outside diameter 
Intake 
Exhaust 

Face angle (all) 
Head lhlckness (margm) 

Intake 
Standard 
Llmlt 

0 260 I”. 6 6mm 
0 256 I”. 6 5mm 

45-45 50 

0 039 WI. 1 Omm 
0 020 I”. 0 5mm 

Piston pm outside diameter 
Piston p,” press-!” load 
Crankshaft PI” 011 clearance 

Standard 

0631ll 
1,653.3,656 ft Ibs 

21mm 
7,500.17,5WNm 

0 oooa-o 0020 In. 0 02-O 05mm 
Exhaust 

Standard 
Limit 

0 059 I”. 
0 031 I”. 

15mm 
0 6mm 

Limit 0 004 I” Olmm 
Crankshaft 

Man bearing 011 clearance 
Standard 
Llmlt 

Pm outside dwneler 
Journal outslde diameter 
Out-of-round (max) 
CrankshaH end-play 

Standard 
Limtt 

Flywheel 
Run-out (max) 

Oil Pump 

0 ciw0 0020 I”. 0 02-O 05mm 
0 004 I”. Olmm 
1771n 45mm 
2 24 I” 57mm 

0 0006 I” 0 015mm 

0 002-O 0071 I” 0 05-O 16mm 
0 0098 I” 0 25mm 

0 0051 I” 0.13mm 

Stem-to-gude clearance 
Intake 

Standard 
Llmlt 

0 oooa-o 0020 I” 0 02-O 05mm 
0 0039 in 0 1Omm 

Exhaust 
Standard 0 0020-O 0035 I” 0 05-O 09mm 
Llmlt 

Valve guide 
lnstde diameter 
OutsIde diameter 

Valve seat 
Seal contact wldlh 
Seat angle (all) 

Valve spring 

0 W59 m 0 15mm 

026Om 66mm 
0 476 I” 121mm 

0 035-o 051 I”. 0 Q-1 3mm 
44-44.5 



2.OL DOHC (NON-TURBO) ENGINE MECHANICAL SPECIFICATIONS 

Cyltnder Block 
lnslde dnnetet 335m 65mm 
Out&round (ma) 0 006 I” 0 02mm 
Taper (ma) oooh 0 OPmm 
Overall haght 11 413-l 1 421 I”. 269 9-290 lmm 
Gasket surface flatness (ma ) 0 002 I” 0 05mm 

Piston 

Side clearance 
No 1 

Standard 
Llmlt 

No 2 
Standard 
Llmlt 

0 0012-O 0028 I”. 0 03-O 07mm 
0 004 I” Olmm 

0 0012-O W26 I” 0 03-O 07mm 
0 004 I” Olmm 

Standard 00096-0 0157 I” 0 25-O 40mm 
Limit 0 031 I” 0 8mm 

No 2 
Standard 0 0177-O 0236 I” 0 45-O 6Omm 
Llmlt 0 031 I”. 0 6mm 

011 
Standard 0 0079.0 0276 I” 0 20-O 70mm 

Piston pin outslde diameter Ot331n 
Piston own oress-m load 1.653-3.856 n Ibs 

Zlmm 
7 500-l 7 500Nm 

Mm bearing 011 clearance 
Standard 
Llmlt 

Pin outsIde diameter 
Journal outslde diameter 
Out-of-round (max ) 
Crankshall end&v 

0 OOOB-0 0020 1” 0 02-O 05mm 
0 004 I” Olmm 
1 77 I”. 45mm 
2 24 I”. 57mm 

0 0006 I” 0 015mm 

Standard’ ‘ 0 002-O 0071 I” 0 05-O 16mm 
Llmlt 0 0096 I”. 0 25mm 

FlVWheel 
Run-out (max) 0 BO51 I” 0 13mm 

Oil Pump 

Description 
General Information 

2.OL DOHC (TURBO) ENGINE MECHANICAL SPECIFICATIONS 
English 

Specifications 
Metric 

Specifications 

Camshafl height 
lndentlkcatlon mark A. D 

Intake 
Standard 1 4 In 35 49mm 
Llmlt 1 36 I” 34 99mm 

lndentlflcatlon mark E C. E, F 
Intake 

Standard 1 39 I”. 35 20mm 
Llmlt 1 37 I”. 34 70mm 

lndentlflcal!on mark A 
Exhaust 

Standard 1 39 I”. 35 20mm 
Llmlt 1 37 I”. 34 70mm 

lndentlflcatlon mark C 
Exhaust 

Standard 1 4 I” 35 49mm 
Llmlt 1 36 I” 34 99mm 

lndentlflcatlon mark E, F 
Exhaust 

Standard 1 37 I”. 34 91mm 
Llmlt 1351n 34 41 mm 

Camshaft journal outslde dlametar 1021n 25 96mm 
Vhf&S 

Standard 
LilTlIt 

Exhaust 

0 039 I”. 1 Omm 
0 020 I”. 0 5mm 

Standard 
Llmlt 

Stem-to-guide clearance 
Intake 

Standard 
Llmtt 

Exhaust 
Standatd 
Limit 

Valve guide 
lnslde diameter 
OutsIde dlametat 

Valve peat 
Seat contact wdth 
Seat angle (all) 

0 059 I”. 15mm 
0 031 I”. 0 6mm 

0 0008-0 0020 I” 0 02-O 05mm 
0 0039 I” OlOmm 

0 0020-0 0035 I”. 0 05.0 09mm 
0 0059 I”. 015mm 

0260 In. 66mm 
0 476 I” 12 lmm 

0 035-o 051 m 0 9.1 3mm 
44.44 5” 

93153c12 



Description 
Valve spring 

Free length 
Standard 
Llmlt 

Squareness 
Standard 
Llmlt 

2.OL DOHC (TURBO) ENGINE MECHANICAL SPECIFICATIONS 
English Metric 

Specifications Specifications 

1 90 I”. 46 3mm 
1 98 I” 49 9mm 

2’ 
4’ 

2.4L SOHC ENGINE MECHANICAL SPECIFICATIONS 

Description 
General Information 

Engine type 
Displacement 
Bore 
Stroke 
Compression rat10 
Frrlng order 

Cylinder Head 
Overall height 
Flatness (maxlmum) 

Camshaft 
Camshaft height 

lndenbflcatlon mark D 
Intake 

Standard 
Llrnd 

Exhaust 
Standard 
Limit 

lndenbflcabon mark AR 
Intake 

Standard 
Llmlt 

Exhaust 
Standard 
Llmlt 

Camshalt journal outside dnmeter 
Valves 

Stem outside diameter 
Intake 
Exhaust 

Face angle (all) 
Head thickness (margm) 

intake 
Standard 
Llmlt 

Exhaust 
Standard 
Llmlt 

Stem-to-guide clearance 
Intake 

Standard 
Llmlt 

Exhaust 
Standard 
Llmlt 

Valve guide 
lwde diameter 
OutsIde diameter 

Valve seal 
Seat contact wdlh 
Seat angle (all) 

Valve spring 
Free length 

Standard 
Llmlt 

Squareness 
Standard 
Llmlt 

English MlxdC 
Specifications Specifications 

4 Cylinder In-Lme Overhead Camshaft 
143 4 cLblc I” 24L 

341 I” 86 5mm 
3941n 1OOmm 

651 
l-3-4-2 

3 539-3 547 I” 89 9-90 1 mm 
0 008 1” 02mm 

167Ill 42 4mm 
165vl 419mm 

167m 42 4mm 
165In 419mm 

1751n 44 53mm 
1.73 I” 44 03mm 

175m 44 53mm 
I 73 I” 44 03mm 
1 34 I” 33 95mm 

0315m 8 Omm 
0311 I” 7 9mm 

45.45 5 

0047m 1 2mm 
0.020 I” 0 5mm 

0 079 I” 2 Omm 
0 031 ,” 0 8mm 

0 0008-O 0024 I” 0 03-O &mm 
0 0039 I” 0 1Omm 

0 oQ20-0 0035 I” 0 05-O 09mm 
0 0059 In 0 15mm 

0 315 tn. 8 Omm 
0 516 I” 131mm 

0 035.0 051 I” 0 9-l 3mm 
44-44 5” 

1961n 49 6mm 
I 98 I” 49 9mm 

2” 
4” 

93153ci4 



2.4L SOHC ENGINE MECHANICAL SPECIFICATIONS 
English 

Description Specifications 
Cylinder Block 

lnstde dnmeter 3 35 I”. 
Out-o-round (max ) 0008ln 
Taper(max) 0008ln 
Overall hwght 11 413-11 421 I” 
Gasket &ace flatness (max ) 0 002 I” 

Piston 

Metric 
Specifications 

85mm 
0 02mm 
0 02mm 

289 9-290 lmm 
0 05mm 

OutsIde dlameler 

Plslon-to-cylinder clearance 
Piston Rings 

3 346 I” 04 99mm 
0 004-o 0012 I” 0 01-O 03mm 

Standard 0 0012-O 0928 I” 0 03-O 07mm 
Lfmlt 0 004 I” Olmm 

No 2 
Standard 00008-O 0024 I” 0 02-O ffimm 
Llmlt 0004," Olmm 

End gap 
No 1 

Standard 0 0098-O 0157 In 0 25-O 40mm 
Llmlt 0 031 I”. 0 Smm 

No 2 
.Standard 
Llmlt 

011 
Standard 

0 0079-o 0138 I” 
0 031 I”. 

00079-002761". 

0 20-O 35mm 
0 8mm 

0 20-O 70mm 

Standard 
Llmlt 

Piston pin outside dlametar 
Piston pin press-m load 
Crankshaft om 011 clearance 

0 0039-o 0098 I” 0 10.0 25mm 
0 016 m 0 4mm 
0631n 21mm 

1,653-3,&a fl Ibs. 7,500~17,500Nm 

Standard 0 02-O 05mm 

Mam beanna 011 clearance 
Standard 0 OuoE-0 0020 I”. 0.024 05mm 
Limit 0004 I”. 0 lmm 

Pm outslde diameter 1 77 I” 45mm 
Journal outside diameter 2P4m wmm 
Out-al-round (max ) 
Crankshaft end-play 

o-i& I”. 
_ 

0015mm 

Flywheel 

Standard 
Ltmit 

0002-00071 I”. 0 050 18mm 
000981n 0 25mm 

Side clearance 
Dnve gear 
Driven gear 

lMCriptlOfl 
General Information 

OOm-00055," 
0 0024-O 0047 I” 

2.4L DOHC ENGINE MECHANICAL SPECIFICATIONS 
English 

Specifications 

0 08.0 14mm 
006012mm 

Metric 
Specifications 

4 Cyi~nder In-Lme Dual Overhead Camshaft 
143 4 cubtc I”. 24L 

2.4L DOHC ENGINE MECHANICAL SPEClFlCATlONS 

Description 
General Information (cont’d) 

English 
Specifications 

Metric 
Specifications 

Fmng order 
Cylinder Head 

Overall height 
Flatness (maxtmum) 

Camshaft 

l-3-4-2 

5 193.5 201 K1 131 9-132 lmm 
0 008 I” 0.2mm 

Camshaft height 
lndentlhcabon malk A, D 

Intake 
Standard 
Limit 

lndentlkcatlon mark 8, C, E. F 

1 4 I”. 35 49mm 
1331n 34 99mm 

Head thickness (margtn) 
Intake 

StaMkrd 
hrnft 

Exhaust 
Standard 
Llmlt 

Stem-to-gulda clearance 
Intake 

Standard 
Llmlt 

Exhaust 
Standard 
Limit 

Valve guide 
lnslde diameter 
Outside diameter 

0 039 I”. 1 Omm 
0 020 I”. 05mm 

0 059 I” 15mm 
0 031 I” 0.8mm 

0 cooa- NJ20 I”. 0 02-O 05mm 
0 0039 I”. O.lOmm 

0002+0M)35m 005.009mm 
0 0059 I”. 015mm 

02mm 6 6mm 
0 476 I”. 121mm 



2.4L DOHC ENGINE MECHANICAL SPECIFICATIONS 
English Metric 

Description Specifications Specdications 
Valve seat 

Seat contact wldlh 0.035-o 051 I” 0 9-l 3mm 
Seat angle (all) 44-44 5” 

Valve spring 
Free length 

Standard 1901n 46 3mm 
Llmlt 1 96 I” 49 9mm 

squareness 
Standard 2” 
Llmlt 4” 

Cylinder Block 
lwde diameter 3351n 65mm 
Out-of-round (max) 0 006 in 0 02mm 
Taper (mu) 0 006 I” 0 02mm 
Overall height 11 413-11421 I” 269 9-290 lmm 
Gasket surface llatnass (max ) 0 002 In 0 05mm 

Piston 
OutsIde diameter 3 346 In 64 99mm 
Plslon-lo-cylinder clearance 0 006.0 0016 m 0 02.0 04mm 

PioFn Rings 
Side clearance 

No 1 
Standard 0 0012-O 0026 I” 0 03-O 07mm 
Limit 0 004 I”. Olmm 

No 2 
Standard 0 Cot 2-o 0028 I” 0 03-O 07mm 
Llmlt 0 004 I” Olmm 

End 9ap 
No 1 

Standard O.W96-0 0157 I” 0.25-O 40mm 
Llmtt 0 031 I”. 0 6mm 

NO 9 .__ 
Standard 
Lrmt 

011 

0 0177-O 0236 I” 
0 031 I” 

0.45-O 6Omm 
0 6mm 

Standard 
Llmll 

Connecting rod 
Rod big end side clearance 

Standard 
Llmlt 

Plston pin outsIde dlametar 
Piston p,” press-,” load 
Crankshatl pin 011 clearance 

Standard 
Llmlt 

Crankshaft 
Man bearing 011 clearance 

Standard 
Llmlt 

0 0979.0 0276 I” 
0 039 I” 

0 0039-o co96 I” 
0 016 m. 
0631n 

1,653.3,656 H Ibs 

0 0006-0 0020 I” 
0004m 

0 0006-0 0020 1” 
0 004 I” 

0 PO-O 70mm 
1 Omm 

0 10-O 25mm 
0 4mm 
Zlmm 

7,5Wl7,500Nm 

0 02-O 05mm 
0 tmm 

0 02-O 05mm 
Olmm 

Pin outstde dlameler 
Journal outside diameter 
Out-of-round (max ) 
Crankshalt and-play 

Standard 
Llmll 

Flwhd 

177m 45mm 
224111 57mm 

ooGQ6m 0015mm 

0 002-o 0071 I”. 0 05-O 16mm 
OW96Ul 0 25mm 

I -. 

Run-out (max) 0 0051 I” 0 13mm 

93153ci7 

2.4L DOHC ENGINE MECHANICAL SPECIFICATIONS 

0 06-O 14mm 

3.OL SOHC ENGINE MECHANICAL SPECIFICATIONS 

Description 
General Information 

Engme type 
Displacement 
Bore 
Stroke 

English 
Specifications 

Metric 
Specifications 

6 Cylmder GO” Single Overhead Camshatl 
161 4 cubic I” 3OL 

3 59 I”. 91 lmm 
2 99 In. 76mm 

Compreswn rat0 
Firing order 

Cylinder Head 
Overall helghl 
Flatness (maxImum) 

Camshaft 

1001 
1-2-3-4-5-6 

3 31 I” 64mrn 
0 006 I” 0 2mm 

Camshaft helgM 
Standard 1 62 ,n 41 25mm 
Llmlt 1601n 40 75mm 

Camshaft ~oumal outslde diameter 1 34 I” 33 95mm 
Valves 

Seat contact width 0 9-1 3mm 
Seat angle [all) 

Valve spring 
Free length 

Standard 1.96 I”. 49 0mm 
Llmlt 

Load (Installed height) Ibs (Nm) at m (mm) 72.5 Ibs @l 591 I”. 
Squareness 

Standard 

46 6mm 
329 Nm @! 40.4mm 

Lmxt 4’ 
Cylinder Block 

m 



Description 
Cylinder Block (cont’d) 

3.OL SOHC ENGINE MECHANICAL SPEClFlCATlONS 
English 

Specifications 
Metric 

Specifications 

Taper (max.) 
Overall klght 
Gasket sudace flatness (max ) 

Piston 
Oufslde diameter 
Piston-to-cylinder clearanca 

Piston Rinas 

0008ln 0 OZmm 
8 28.8 29 I”. 2104-210 6mm 
0 ofI39 In Olmm 

358ln. 91 lmm 
0.008-o 0020 I” 0 020 04mm 

., 
Side clearance 

Standard 
Llrw 

No 2 

0 COIZ-0 W28 I”. 0 03-O 07mm 
0004 I” Olmm 

Standard 0 0008-0 0024 I”. 0 020 06mm 
Ltmlt 00041” Olmm 

End gap 
No 1 

Standard 00118-00177,” 0.30-O 40mm 
Llmlt 0 031 I” 0 8mm 

No 2 
Standard 0 0177-O 0236 I”. 0 45-O 60mm 
Llmlt 0.031 I” 0 8mm 

011 
Standard 0 0079-o 02% I” 0 200 fiOmm 
Llmlt 0 039 I” 1 Omm 

C0nnactlng rod 
Rod big end side clearance 

Standard 
Llmlt 

Piston pin outslde diameter 
Piston pin prawn load 
Crankshaft pm 011 clearance 

Standard 
Llmlt 

Crankshat 
Mm bearing 011 clearance 

Standard 
Llmlt 

0 00390 0098 I”. 
0 016 m 
087al 

1,652.3.867 It Ibs. 

0 ow3-0 mm I”. 
0004m 

o.rYm-0 oao I”. 
0 Oil4 1” 

0 10.0 25mm 
, 04mm 

22mm 
7.350.17,ZOONm 

0 02-O 05mm 
O.lmm 

0 02.0 05mm 
Olmm 

Pm outs& dfameter 
Journal outs& diameter 
Out-al-round hnax 1 

197n 50mm 
236111 

0 OW8 in 

FT~p clearance 
St& clearance 

0 0024.0 0071 I”. OC6016mm 
0 0016-O 0039 I”. 004-O 10mm 

Body clearance 

Standard 
Llmlt 

o.cn340 0071 I”. 
0 0138 I” 

3.OL DOHC ENGINE MECHANICAL SPECIFICATIONS 
English 

010-018mm 
0 35mm 

M&lC 
Description Spscificalions SpecHicatiOllS 

Gemal lrlformtlon 
Eqne type 
Displacement 
Bore 
Slfoke 

6 CylmderW Dual Overhead Camshaft 
1814cubicm. 3OL 

359m 91 lmm 
2 99 I”. 76mm 

9315x19 

3.OL DOHC ENGINE MECHANICAL SPECIFICATIONS 
English Metric 

Dsscription 
General lnformstlon (cont’d) 

Specifications 

Compraswm ratio 
Fmng order l-2-3-45-6 

Cylinder Head 
Overall helghl 5 20 I”. 132mm 
Flatness (manmum) 0 008 I” 0 2mm 

Camshall 
Camhalt height 

Standard 1 37 m 3491mm 
Llmll 1 37 I”. 3491mm 

Camshalt journal out&e diameter 1 02 m. 25 96mm 
VdVRS 

Stem outsrde diameter 
Intake 0 260 I”. 60mm 
Exhaust 0 256 I”. 6 5mm 

Face angle (all) 45-45 5” 
Head thickness (mamn) 

Intake 
Standard 0 039 I” 1 Omm 
Llmlt 0019,” 0 5mm 

Exhaust 
Standard 0 059 I”. 15mm 
Llmlt 0 039 m. l.Omm 

Stem-to-gude clearam 
intake 

Standard 0 oo#l-0 002il I”. 0 02-O 05mm 
Limit 0 0039 I”. 0 IOmm 

Exhaust 
Standard 0 0020-0 0035 I”. 0 05-O 09mm 
Lllllll 0 0059 m. 0 15mm 

Valve guida 
lwde dtameter 0 280 In. 6 6mm 
Outs& diameter 0.476 I” 12 lmm 

Vahre seal 
Seat contact wtdlh 0 035-o 051 ,“. 0413mm 
Seat angle (all) 44.44 5’ 

Valve spring 

Llmlt 4” 
Cvlindsf Block 

tnslde dlametar 
Out-&round (max ) 
Taper (max) 
Overall hslght 
Gasket surface llatnezs (max.) 

Platen 
Outs& diameter 
Plslon-t@cylmn&r Clearance 

Piston Rings 

3.66 I”. 93mm 
0 008 I”. 0 02mm 
0 006 I”. 0 OPmm 

8 97-8 98 in. 227 9.228 1 mm 
0 CO39 I” Olmm 

3 66 I”. 93mm 
o.oQB-0 0020 M. 0 020.04mm 



3.OL DOHC ENGINE MECHANICAL SPECIFICATIONS 

oescliptiin 
Piston Rings (cont’d) 

English Metric 
SpeclfiCatiOllS Specifications 

End gap 
No 1 

standard 
Llmlt 

No 2 
Standard 
Llmlt 

011 

0 0118-O 0177 ,“. 0.300 40mm 
0 031 I” 08mm 

0.01770 0236 I” 0 450 6Omm 
0 031 I”. 08mm 

Standard 
Llmlt 

Connecting rod 
Rod big end side clearance 

0.0039-0 0137 I” 0 10-O 35mm 
0.039 1” 1 Omm 

Slandard 
Llmlt 

Piston pm outside dnmeter 
Piston pi” press-,” load 
Crankshaft pm 011 clearance 

0.0039-O 0098 m. 0.100 25mm 
0016m 0 4mm 
087111 22mm 

1,652.3,887 fl Ibs. 7,350.17,200Nm 

Standard 00012-oOOx)m 0 030 05mm 
Llmlt 0 004 I” Olmm 

Crankshaft 
Mm bearing 011 clearanca 

Standard 
Llmlt 

0 ooO8-0 0020 I” 0 020 05mm 
0 004 9”. Dimm 

Pm outslde diameter 
Journal outs& dlametar 
Out-ol-round (max ) 
Crankshaft end-play 

standard 
Llmlt 

Oil Pump 
Tip clearance 
Side clearance 
Body clearance 

2171n 55mm 
2521n Mmm 

OoOffiRl 0 015mm 

0 002-O 0098 I” 0 05-O 25mm 
0 012 I” 03mm 

0 CO24.0 0071 m 006018mm 
0 0016-O 0039 in. 0 040 1Omm 

3.5L SOHC ENGINE MECHANICAL SPECIFICATIONS 

Description 
General Information 

Engme type 

Displacement 
Bore 
Stroke 

Comprasslon ratio 

English Metric 
Specifications Specifications 

6 Cylinder 60” Single Ovedvzad Camshaft 
213 5 cubic I” 3SL 

3 65 I”. 93mm 
3 37 m. 85 8mm 

901 

Llmlt 
Camshaft ]oumal outs& dtameter 

1 44 I”. 36 45mm 
1771n 44 95mm 

3.5L SOHC ENGINE MECHANICAL SPECIFICATIONS 

Llmlt 

Description 

Valve guide 

Valves 
Stem outstde dmmetar 

Intake 
Exhaust 

Face angle (all) 
Head thickness (margm) 

Intake 
Standard 
Llmlt 

Exhaust 
Sl.SldZld 
Llmd 

stem-to-gude clearance 
Intake 

standard 
Llmlt 

EXhaUsl 

standarc 
0 0059 I” 

English 

0 15mm 

hletrlc 
Speciffcationr Specificationr 

0 236 I”. 6 Omm 
0 236 I”. 60mm 

4545.5” 

0 0039 I” OlOmm 
0 019 I”. 05mlll 

0 047 I” 12mm 
00281n 0 7mm 

0 0008-O 0020 I” 0 020 05mm 
OW391n 0 lOmm 

0 0016-O 0028 I”. 0 040 07mm 

lnstde dram&t 
OutsIde diameter 

Valve seat 
Seat contact width 
Seal angle (all) 

Valve spring 
Free knoth 

0315m 6 Omm 
0 433 I” 11 Omm 

0 035-O 051 I” 0 9-l 3mm 
44-44 5’ 

Standard 2 01 I” 51mm 
Llmlt 1 97 I”. 5omm 

Squareness 
Standard 2” 
Llmlt 4” 

Cylinder Block 
lnslde diameter 3 65 I”. 93mm 
Out-ol-round (max ) 0 008 in 0 02mm 

Taper (max ) 0 008 I” 0 02mm 
Overall height 8 28-8 29 I” 2104.2106mm 
Gasket surface flatness (max) 0 002 I” 0 05mm 

Piston 

Side clearance 
No 1 

standard 
Llmlt 

No. 2 
Standard 
Llmlt 

0 0012-O CO28 1”. 0 03-O 07mm 
0 004 In O.lmm 

0 CCQ8-0 0024 I” 0 02-O 06mm 
0 004 I” Otmm 

01 
Standard 0 0079-O 0236 I” 0 20-O MXnm 



3.5L SOHC ENGINE MECHANICAL SPECIFICATIONS 

Description 
Connecting rod 

English 
Specifications 

Metric 
Specifications 

Rod big end side clearance 
Standard 
Llrnll 

Piston pin outslde dnmeler 
P~slon pin press-~” load 
Crankshalt pm 011 clearance 

Standard 

0 0039-o 0096 I” 0 10-O 25mm 
0016ln 0 4mm 
067rn 22mm 

Flngerprewre 

0 0006-0 0020 in 0 02-O 05mm 
Llmtt 0 004 I” Olmm 

Crankshaft 
Maln bearing 011 clearance 

Standard 0 0006-0 0020 I” 0 02-O 05mm 
Llmlt 0 004 I” Olmm 

Pin outside dram&r 197m 50mm 
Journal outslde diameter 2361n 60mm 
Out-+round (max ) - 0 0006 I”. 0015mm 
Crankshaft end.play 

Standard 0 002-0 0096 I”. 0 05-O 25mm 

TIP clearance 
Side clearance 
Body clearance 

Standard 

0 1X24-0 0071 1” 
0 0016-O 0039 I” 

0 06-O 16mm 
0 040 IOmm 

0 0039-o 0071 I” 0 10.0.16mm 

Components 
Camshall 

TORQUE SPECIFICATIONS 
English Metric 

Camshalt sprwket bolt 
1 5L engjne 
1 6L, 1 8L, and 2 OL (SOHC and DOHC) engines 
2 4L engine 
3 OL (SOHC and DOHC) engme 

Bearing cap retalnlng bolts 
2 OL SOHC engine 
1 6L and 2 OL DOHC engines 
2 4L eng,ne 
3 OL (SOHC and DOHC) engme 
3 5L engine 

Crankshalt dampedpullev 

51 it Ibs 
6511 Ibs 

56.72 R Ibs. 
65 It Ibs 

1511 Ibs 
21.25ft Ibs 

15 fl lbs. 

70 Nm 
90 Nm 

60-l 00 Nm 
WNm 

2ONm 
29-35 Nm 

20 Nm 

0 
23 11 Ibs 31 Nm 

Pullev bolts 
1 5L engine loft Ibs 14Nm 
1 6L and 2 OL (SOHC and DOHC)engines 14.22 It lbs 20-30 Nm 
2 4L enqme 16 fl Ibs. 25 Nm 

Center reta!ino bolt 
51-72 It lbs 
13411 Ibs 

70.100 Nm 
165Nm 

3 OL (SOHC and DOHC) engine 
Cvllnder head 

106-11611 lbs 150-160 Nm 

1 6L englne 
2 OL SOHC engine 
2 4L engine 
3 OL SOHC engine 

3 OL DOHC enwe 
- 3 5L eqne 

Flywheel/dnvaplale retaining b&s 

22lt Ibs 
11.14ll Ibs 
16-21 it Ibs 
21 ll Ibs 
14 It Ibs 
21 It Ibs 

3ONm 
15-19 Nm 
25-29 Nm 

29 Nm 
19Nm 
29 Nm 

1 5L engine 
1 6L 2 OL (SOHC and DOHC), and 2 4L engmes 

98 It Ibs 
94.101 II Ibs 

135Nm 
130-140 Nm 

1 6L engine 72 It lbs 100 Nm 
3 OL SOHC, 3 OL DOHC, and 3 5L engmes 53-56 It Ibs 72-76 Nm 

Intake manlfoid retanmg bolts 
1 5L engine 
16Land20L DOHC engines 

1311 lbs 
Ii-141 Ibs 

16Nm 
15-19 Nm 

1 6L engine 
2 OL SOHC engme 

Plenum bolts 
Manifold bolts 

2 4L eng,ne 
1994 models 

1411 Ibs 

11.14R Ibs. 
11-1411 Ibs 

left Ibs 

15.19Nm 
15.19Nm 

25 Nm 

Bolts 
NUk 

1995.00 models 

15fl ibs 20 Nm 
26 ‘I lbs. 35 Nm 

SOItS 15fi Ibs 20 Nm 
Nuts 15 ft Ibs. 20 Nm 

3 OL SOHC 3 OL DOHC, and 3 5L engines 0 
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TORQUE SPECIFICATIONS 
Components 

TORQUE SPECIFICATIONS 

011 pan retamg bolls 
15L eng,ne 
1 6L and 2 OL LXJHC 

engmes 
1 EL eqne 
2 OL SOHC engme 
2 4L 

eng,ne 
3 OL SOHC engme 
3 OL DOHC engme 
3 5L engme 

Upper 011 pan 
Lower 011 pa” 

011 Pump 
1 5L and 16L engmes 

Pump cover 
RM valve 
Pump screen 

16L, 2 OL (SOHC and DOHC), and 2 4L engmes 
011 filter bracket 
Pump wver 
Pump drive gear retammg bolt 
Plug cap 

3 OL (SOHC and DOHC) engme 
Ballle plate retalnlng bolts 
Pump case retammg bolts 
Pump cover retamng bolts 

3 5L engme 
Baffle plate retammg bolts 

Pump case retalmng bolts 
Pick-up retalnmg bolts 
Rotor cover 

Rocker arm (valve) cover retalnmg bolts 
1 5L engine 
1 6L ,l EL, 2 OL DOHC. and 2 4L engines 
2 OL SOHC engme 
3 OL SOHC engine 
3 OL DOHC engme 
3.5L eng,ne 

Rocker arms and pushrods 
Rocker arm retalmng bolts 

15L, 1 6L and 2 4L engines 
16L and 2 OL DOHC engines 
3 5L engine 

Thermostat 
1 EL engine 
1 5L, 1 6L. 2 OL WHC, and 1990.92 2 OL SOHC eng,nes 
1993 2 OL SOHC engine 
2 4L Eqne 
3 OL SOHC, 3 OL DOHC, and 3 5L eqnes 

English 

60 Inch Ibs. 

4-6 tl Ibs 
60 Inch Ibs. 
4-6 ft. Ibs 
6 fl Ibs. 

48 Inch Ibs. 
48 mch Ibs. 

411 Ibs 
7-9 Il. Ikls 

64 Inch Ibs 
33 n Ibs. 
14 fl Ibs 

14 n tbs. 
17 11 Ibs. 
27 II Ibs. 
17n Ibs. 

0n Ibs 
ion Ibs. 
7 n Ibs. 

7 n Ibs. 
10 It Ibs 
13 n Ibs. 
7 ft Ibs 

12-16 mch Ibs. 
24.36 mch Ibs. 
48.60 mch Ibs. 

7n Ibs 
42.54 Inch Ibs 

30 Inch Ibs 

23 fl Ibs 
21-25 fl Ibs. 

16 It Ibs 

16ft Ibs 
12.14 ft lbs. 
7-10 It Ibs 
loft lbs 

12.14lt Ibs 

Mstrlc Components English Metric 
Timing belts 

7Nm 1 5L engine 16 fl Ibs. 25 Nm 
6-8 Nm PlVOl boll 
7Nm 1990-94 models 14an Ibs 20.27 Nm 

6-8 Nm 199500 models 17 Il. Ibs. 24 Nm 
6Nm 2.OL DOHC turbo engine 
6Nm Balance shaft tensloner pulley bolt 14 fl Ibs 19Nm 
6Nm Tlmmg belt tensu~ner pulley boil 35 IL Ibs. 46 Nm 

2 4L engme 
6Nm 15 n Ibs Balance shafl tenSloner pulley bolt 20 Nm 

10-12 Nm Trmmg belt tensioner pulley bdt 35n Ibs. 46Nm 
3 OL SOHC engine 

Tensioner lock bolt 21 n ibs 29 Nm 
10 Nm 3 OL DOHC engme 
45 Nm 1992-94 models 

19Nm Tensioner lock bolt 7 It Ibs. 10Nm 
1995% models 

19Nm Tensioner retalnmg bolts 17n Ibs 24 Nm 
24 Nm 3 5L engine 16 n Ibs. 25 Nm 
37 Nm Tenwner pulley flxed bolt 35 n Ibs 46 Nm 
24 Nm Water pump 

Pump retanlng bolts 

11 Nm 1 5L and 16L engines i7n Ibs 24 Nm 
14Nm 16L and 2 OL (SOHC and COHC) engmes 9.11 n Ibs 12-15 Nm 

1ONm 2 4L eng,ne 
Bolts marked with ~4, ion Ibs 14Nm 

lONm Bolts mahed wth ~7, 1Elt Ibs 24 Nm 
14Nm 3 OL SOHC, 3 OL DOHC, and 3 5L engines 17 n Ibs 24 Nm 

16 Nm @ Refer to the prccedure 
1ONm 9x&26 

1-2Nm 
2-3 Nm 
4-5 Nm 
9Nm 

4-5 Nm 
3Nm 

32 Nm 
29-35 Nm 

25 Nm 

22 Nm 
17-20 Nm 
lo-15 Nm 

13Nm 
17-20 Nm 
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