ENGINE MECHANICAL — 1.6 LITER L4 VIN CODE 6 (RPO LO1) 6A1-1

SECTION 6A1

ENGINE MECHANICAL—1.6 LITER L4 VIN
CODE 6 (RPO LO1)

CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer to
CAUTIONS in SECTION 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring
Location View in Section 9J before performing service on or around SIR components or wiring.
Failure to follow CAUTIONS couid result in possible air bag deployment, personal injury, or
otherwise unneeded SIR system repairs.

NOTICE: Always use the correct fastener in the proper location. When you replace a fastener, use ONLY the
exact part number for that application. General Motors will call out those fasteners that require a replacement
after removal. General Motors will also call out the fasteners that require thread lockers or thread sealant.
UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or other corrosion
inhibitors) on threaded fasteners or fastener joint interfaces. Generally, such coatings adversely affect the fastener
torque and the joint clamping force, and may damage the fastener. When you install fasteners, use the correct

tightening sequence and specifications. Following these instructions can help you avoid damage to parts and
systems.
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EJS0016A2

Figure 1—Engine Construction

GENERAL DESCRIPTION

ENGINE CONSTRUCTION
Figure 1

The engine is a four cylinder in-line, four stroke
gasoline - unit with a single overhead cam (SOHC)
valve mechanism arranged for *‘V”-type valve
configuration,

The SOHC is mounted over the cylinder head
and is driven by the crankshaft through the timing
belt. In this configuration, there are no push rods
provided in the valve train system (Figure 1),

Cylinder Head and Valve Train
Figure 2

The cylinder head is made of a cast aluminum
alloy and has four in-line combustion chambers. Each
combustion chamber has two intake valves and two
exhaust valves.

A fuel injector is positioned near each set of
intake valves. During each intake stroke of the engine,
a fuel injector sprays or atomizes fuel into a fine mist.
This mist mixes with air drawn in through the intake
manifold as the piston reaches the bottom of the
cylinder during the intake stroke (Figure 2).

The valve train is driven by a single overhead
camshaft. The camshaft has sixteen cam lobes. Each
cam lobe operates an intake or exhaust valve through
a rocker arm. Valve lash can be adjusted by turning
the adjusting screw on the rocker arm after loosening
the locknut. This will increase or decrease clearance
between rocker arm and valve stem.
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617A EXHAUST ROCKER ARM —
6178 INTAKE ROCKER ARM

621 CAMSHAFT

625 INTAKE VALVE

627 EXHAUST VALVE

EJS0026A2

Figure 2—Cylinder Head and Valve Train



ENGINE MECHANICAL — 1.6 LITER L4 VIN CODE 6 (RPO LO1) 6A1-3

Cylinder Block

The cylinder block is made of cast aluminum
alloy and has four cylinders arranged in-line. A
cylindrical cast iron sleeve is installed in each
cylinder. Engine coolant is circulated through water
jackets which surround each sleeve keeping engine
operating temperature constant,

Crankshaft and Main Bearings

A monoblock casting crankshafi is supported by
five main bearings, It has an eight-piece type counter
weight which is incorporated with the balance weight.
Four crank pins on the crankshaft are positioned 180
degrees apart. The bearing caps incorporate bearing
cap supports.

Pistons, Rings, Piston Pins, and
Connecting Rods

Each piston is cast aluminum alloy and has two
compression rings and one oil ring. The top
compression ring is plated with hard chromium for
improvement in abrasion resistance. The oil ring
consists of two rails and one spacer.

The piston pin is offset 0.5 mm (0.02-inch)
toward the thrust side. This allows a gradual change in
thrust pressure against the cylinder wall as the piston
wravels through the bore, Piston pins are chromium
steel and have a floating fit in the pistons and partially
in the contiecting rods. The connecting rods are made
of forged steel and the rod bearings are of precession
insert type.

ENGINE LUBRICATION
Figure 3

The oil pump is a trochoid type and is mounted
on the crankshaft at the crankshaft pulley side. Oil is
drawn up through the oil pump strainer and passed
through the pump to the ol filter. The filtered oil
flows in two paths in the cylinder block (Figure 3).

In one path, oil reaches the crankshaft journal
bearings. Oil from the crankshaft journal bearings is
supplied to the rod bearings by means of intersecting
passages drilled in the crankshaft. Its then injected
through a small hole in the connecting rod to lubricate
the pistons, rings and cylinder walls.

In the second path, oil flows to the cylinder head
and lubricates the rocker arms, valves, camshaft, efc.,
after passing through the internal oil passage of the
rocker arm shafts.

A pressure relief valve is provided on the oil
pump to relieve oil pressure should it become greater
than 392 kPa (56.9 psi). As oil pressure is relieved, oil
is diverted through the valve back to the engine oil
pan.

ON-VEHICLE SERVICE
ENGINE MOUNTS

Engine mounts are the nonadjustable type and
seldom require service. Broken or deteriorated mounts
must be replaced immediately because of the added
strain placed on the mounts and drive line
components,

EJS0036A2

Figure 3—Engine Lubrication
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Checking Engine Mounts

Raise the engine to remove weight from the
mounts and to place a slight tension in the rubber.
Observe mounts while raising engine. Replace any
mount that exhibits:

~— Hard rubber surfaces covered with heat check
cracks.

— Rubber separated from a metal plate of the
mount,

— Rubber split through center.

If there is movement between a metal plate of
the mount and its attaching points, lower the engine
on the mount and tighten the bolts or nuts securing the
mount to the engine, frame or bracket.

Right-Side Engine Mount
Figure 4

+«+| Remove or Disconnect

1. Negative (-) battery cable.

2. Four bolts and reposition shroud to the rear.

3. Raise and suitably support vehicle. Refer to
SECTION 0A.

4. Support engine using a suitable engine support
stand.

5. Four bolts and front skid plate from engine
(if equipped).

6. Lead wires from starter motor to gain clearance

for engine mount assembly removal. Refer to
SECTION 6D2,

7. Three right-side engine mount-to-frame bracket
bolts (Figure 4).

8. Three right-side engine mount-to-engine bracket
bolts.

9. Raise engine slightly to provide clearance for
engine mount assembly removal.

628 RIGHT-SIDE ENGINE MOUNT-TO-FRAME BRACKET
629 RIGHT-SIDE ENGINE MOUNT-TO-ENGINE BRACKET
630 RIGHT-SIDE ENGINE MOUNT

631 LEFT-SIDE ENGINE MOUNT-TO-ENGINE BRACKET
632 LEFT-SIDE ENGINE MOUNT-TO-FRAME BRACKET

633 LEFT-SIDE ENGINE MOUNT

634 LEFT-SIDE ENGINE MOUNT COVER EJSO048A1

Figure 4—Engine Mounts

10. Right-side engine mount from vehicle,

Q-b Disassemble

1. Right-side engine mount-to-frame bracket from
engine mount.

2. Right-side engine mount-to-engine bracket from
engine mount,

by Assemble

1. Right-side engine mount-to-engine bracket to
engine mount.

2. Right-side engine mount-to-frame bracket to
engine mount.

++| Install or Connect

1. Right-side engine mount to engine.

2. Three right-side engine mount-to-frame bracket
bolts. Do not tighten fully.

3. Three right-side engine mount-to-engine bracket
bolts.

@ Tighten

= Right-side engine mount-to-frame bracket bolts
to 54 N.m (40 Ib. ft.).

*» Right-side engine mount-to-engine bracket
bolts to 54 N.m (40 1b, ft.).

4.Lead wires to starter motor, Refer to
SECTION 6D2.

5. Remove engine support stand.

6. Front skid plate to engine (if equipped); secure
with four bolts.

@ Tighten

» Front skid plate bolts to 54 N.m (40 Ib. f.).
7. Lower vehicle.
8. Shroud to radiator; secure with four bolts.

Tighten

» Shroud bolts to 10 N.m (89 1b. ft.).
9. Negative (-} battery cable.

@ Tighten

» Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 Ib. ft.).

Left-Side Engine Mount
Figure 4

<+« Remove or Disconnect

1. Negative (-) battery cable,
2. Four bolts and reposition shroud to the rear.

3. Raise and suitably support vehicle. Refer to
SECTION 0A.
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4. Four bolts and front skid plate from engine
(if equipped).

5. Exhaust pipe-to-bracket nut.

6. Two left-side engine mount-to-bracket bolts.

7. Lower vehicle.

8. Support engine using a floor jack.

9. Two left-side engine mount-to-exhaust bracket
bolts and exhaust bracket from vehicle.

10. Three left-side engine mount-to-frame bracket
bolts.

11. Raise engine slightly to provide clearance for
left-side engine mount removal.

12. Left-side engine mount from vehicle.

<] Disassemble

1. Left-side engine mount-to-frame bracket from
engine mount.

2. Left-side engine mount-to-engine bracket from
engine mount,

941 Assemble

1. Left-side engine mount-to-frame bracket 10 engine
mount.

2. Left-side engine mount-to-engine bracket to
engine mount.

+¢| Install or Connect

1. Left-side engine mount to vehicle.

2. Three left-side engine mount-to-frame bracket
bolts. Do not tighten fully.

3. Exhaust bracket; secure with two engine
mount-to-exhaust bracket bolts.

@ Tighten

+ Engine mount-to-exhaust bracket bolts to
54 N.m (40 1b. fr).

» Left-side engine mount-to-frame bracket bolis
to 54 N.m (40 Ib. ft.).
4, Raise and suitably support vehicle.

5. Two left-side engine mount-to-engine bolts. Do
not tighten fuily.

6. One exhaust pipe-to-bracket nut.

@] Tignten

« Left-side emgine mount-to-engine bolts to
54 N.m (40 Ib. ft.).

» Exhaust pipe-to-bracket nut to 50 N.m
(37 b. ft).

7. Front skid plate to vehicle (if equipped); secure
with four bolts,

Tighten

« Front skid plate bolts to 54 N.m (40 Ib. ft.).
8. Lower vehicle.
9. Shroud fo radiator; secure with four boits.

[@ Tighten

« Shroud boits to 10 N.m (89 1b. in.).
10, Negative (-) battery cable.

l@ Tighten

» Negative (~) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 Ib. ft.).

OIL LEVEL INDICATOR AND GUIDE TUBE
Figure 5

Remave or Disconnect

1. Oil level indicator from guide tube.

2. One bolt and guide tube from cylinder block
{Figure 5).

3. Guide tube seal from oil pump body.

++¢| Install or Connect

1. Coat new guide tube seal with new engine oil.
2. New guide tube seal to cylinder block.

3. Guide tube to cylinder block; secure with one
bolt.

Tighten

+ Guide tube bolt to 14 N.m (10 Ib, ft.).
4. Oil level indicator to guide tube.

OIL PRESSURE SWITCH

<+~ Remove or Disconnect

1. Negative (-) battery cable.

2. Rubber boot and electrical connector from oil
pressure switch.

3. Oil pressure switch from engine.

635 GUIOE TUBE
838 OIL PUMP BODY

637 GUIDE TUBE SEAL EJS0056A1

Figure 5—0il Level Indication Guide Tube
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Important

* For oil pressure switch diagnosis, refer to
SECTION B8A.

Install or Connect

1. Coat oil pressure switch threads with Loctite®
pipe sealant (with Teflon®) GM P/N 1052080,
or equivalent, to prevent leaks.

2. Oil pressure switch to engine.

Tighten

+ Oil pressure switch to 14 N.m (10 Ib. ft.).

3. Electrical connector and rubber to oil pressure
switch.

4. Negative (-) battery cable.

[&] Tighten

» Negative (-} battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 1b. ft.).

DISTRIBUTOR CASE
Figure 6

Remove or Disconnect

1. Negative (-) battery cable.

2. Distributor ground wires from distributor gear
case.

3. Distributor from distributor case. Refer to
SECTION 6D4.

4. Three bolts and distributor case with O-ring from
cylinder head (Figure 6).

638 DISTRIBUTOR GEAR CASE

. 1
633 . CYLINDER HEAD EJSO086AT

¥ | Important

» A small amount of oil may drain from the
distributor case upon removal- from the
cylinder head. Place a suitable container
undemeath the distributor case or use a shop
towel to catch and absorb oil.

+¢| Install or Connect

1. Lubricate a new O-ring with clean engine oil and
install into distributor gear case.

2. Apply RTV silicone rubber sealant GM P/N
12345739, or equivalent to the surface of the
distributor case that mates with the rear of the
rocker arm shaft,

3. Distributor case to cylinder head; secure with
three bolts.

@ Tighten

» Distributor case bolts to 10 N.m (89 Ib. in.).

4. Add approximately 30 cc (1.0t oz.) of engine oil
into the distributor case after installation to the
cylinder head.

5. Distributor into distributor case. Refer to
SECTION 6D4,

6. Distributor ground wires to distributor gear case.
7. Negative (-) battery cable.

@ Tighten

» Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 Ib, ft.).

AIR CLEANER (ACL) ELEMENT
Figures 7 and 8

+-] Remove or Disconnect

1. Loosen four ACL upper case screws (Figure 7).
2, ACL upper case from ACL lower case.

601

601 AIR CLEANER (ACL) SCREWS

640 AIR CLEANER (ACL} UPPER CASE EJS0C48A2

Figure 6—Distributor Case

Figure 7—Air Cleaner {ACL) Upper Case Bolts
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3, ACL element from ACL lower case.

Clean

* ACL element by blowing out dust with low
pressure compressed air (Figure 8).

+¢+| Install or Connect

1. ACL element into lower case.
2. ACL upper case to ACL lower case.

I@ Tighten

» Four ACL upper case screws.

AIR INTAKE PIPE
Figure 9

E- Remove or Disconnect

1. Relieve cooling sysfcm pressure. Refer to
SECTION 6B.

2. Idle air control (IAC) valve air intake hose from
air intake pipe (Figure 9).

3. Positive crankcase ventilation (PCV) hose from
air intake pipe (Figure 9).

4, Two coolant hoses from air intake pipe (Figure 9).

5. Loosen ACL-to-air intake pipe and air intake

pipe-to-throttle body hose clamps.
6. Three bolts and air intake pipe from engine.

+«¢| Install or Connect

1. Air intake pipe to engine; secure with three bolts.

@ Tighten
« Air intake pipe bolts to 15 Nam (11 Ib. ft.).
[&] Tighten

» ACL-to-air intake pipe and air intake
pipe-to-throttle body hose clamps.

TO ENGINE

EJS0086A1

2. Two coolant hoses to air intake pipe (Figure 9).

3. PCV hose to air intake pipe (Figure 9).

4. IAC valve air intake hose to air intake pipe
(Figure 9).

5. Refill cooling system as necessary. Refer to
SECTION 6B.

AIR CLEANER (ACL)

+>| Remove or Disconnect

1. Negative (-) battery cable.

2. Mass air flow (MAF) and intake air temperature
(IAT) sensor electrical connectors.

3. Loosen ACL hose-to-MAF sensor hose clamp.
4. ACL hose from MAF sensor.
5. Three bolts and ACL from vehicle.

9| Important

« If the ACL is being replaced as an assembly,
the MAF sensor, IAT sensor ACL element
must be transferred to the new ACL assembly.

+¢| Install or Connect

1. ACL into vehicle; secure with three bolts.

[&] Tighten

+ Air cleaner (ACL) mounting bolts to 10 N.m
(89 Ib. in.).
2. ACL hose to MAF sensor.

6020 6022
b} 6023
@) ' 8024
QQ’( - j i §
rl” ) 1 (S

6025

6020 THROTTLE BODY HOSE

6021 POSITIVE CRANKCASE VENTILATION
{PCV) HOSE

6022 COCLANT HOSES
6023 IBLE AIR CONTROL (IAC) HOSE
6024 AIR INTAKE PIPE

6025 AIR INTAKE HOSE EJSO0S6A2

Figuie 8—Cleaning Air Cleaner (ACL) Element

Figure 9—Air Intake Pipe
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6030 624

624 THROTTLE BODY
©25 INTAKE MANIFOLD
648 INTAKE MANIFOLD GASKET
6030 INTAKE SURGE TANK

EJS0088A2

Figure 10—Intake Manifold and Thrattle Body

[&] Tighten

» Air cleaner (ACL) hose-to-MAF sensor hose
clamp,

3. Mass air flow (MAF) and intake air temperature
(IAT) sensor electrical connectors.

4, Negative (-) battery cable.

@ Tighten

» Negative (-) battery cable-to-negative (-)
baitery terminal retainer to 15 N.m (11 Ib. ft.).

INTAKE MANIFOLD AND THROTTLE BODY
Figures 10 through 15

+ Remove or Disconnect

1. Negative (-) battery cable.
2. Release fuel pressure. Refer to SECTION 6C.
3, Fuel filler cap to release fuel vapor pressure in
fuel tank. After releasing pressure, replace cap.
4. Air intake pipe from ACL intake hose and throttle
hose. Refer to “Air Intake Pipe” earlier in this
section.

5. Drain cooling system. Refer to SECTION 6B.

6. Three bolts and throttle cover from intake
manifold.

7. Accelerator cable and kickdown cable (automatic
transmission equipped vehicles) from throtsle body
bellcrank (Figure 11).

8. One bolt, one nut, one screw and accelerator cable
bracket from throttle body (Figure 11).

9, The following electrical connectors:
» Throttle position (TP) sensor.
» Idle air control (IAC) valve.
» Engine coolant temperature (ECT). sensor
(Figure 12).
« ECT sensor sending unit (Figure 12).

654 KICKDOWN CABLE

655 ACCELERATOR CABLE

656 THROTTLE BODY BELL CRANK
6035 ACCELERATOR CABLE BRACKET

EJS0076A2

Figure 11—Accelérator Cable and Kickdown Cable
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* A/C ECT switch (A/C equipped vehicles only)

(Figure 12).

* Evaporative emission solenoid purge valve
(Figure 12).

* Exhaust gas recirculation (EGR) temperature
sensor.

* EGR solenoid vacuum valve (Figure 12).
* EGR by-pass valve.
* Fuel injectors (Figure 12).
* Wiring harness from retaining clamps,
* Engine ground wire from intake surge tank
(Figure 12). :
10. The following vacuum hoses:
* EVAP canister purge valve,

* Yacuum modulator supply hose (automatic
transmission equipped vehicles).

¢ Brake booster supply hose,
* EGR valve.
* EGR pressure transducer.

+ Intake manifold absolute pressure sensor hose
from sensor.

11. Coolant hose from the IAC valve.
12. TAC air hose from the IAC valve.

13. Coolant hoses from the fast idle air valve below
throttle body.

14. Fuel feed hose at fuel feed hose union
(Figure 13).

15. Fuel return hose from fuel return line.

16. PCV hose from PCV valve.

038 8042 5041  8D40

6036 GROUND WIRE

6037 EXHAUST GAS RECIRCULATION (EGR SV}
SOLENOID VALVE

6038 "EVAP-SP
6039 INJECTOR WIRING HARNESS
6040 A/C ECT SWITCH

6041 ENGINE COOLANT TEMPERATURE (ECT)
SENSOR
8042 ECT SWITCH
EJSO086A2

17. Loosen upper radiator hose clamp at thermostat
housing.

18. Upper radiator hose from thermostat housing,

19. Coolant bypass hose from intake manifold.

20. One bolt, one nut and generator adjusting arm
bracket from intake manifold (Figure 14).

21. Two bolts and front intake manifold reinforcement
bracket from intake manifold (Figure 15).

22. Two bolts and rear intake manifold reinforcement
bracket from intake manifold (Figure 15).

23. Two bolts and lower intake manifold support
bracket from intake manifold (Figure 15).

24. Eight nuts, three bolts, intake manifold with
gasket, intake surge tank and throttle body from
cylinder head.

25. PCV valve, EGR valve, ECT sensor, ECT sensor
sending unit, A/C ECT switch (A/C equipped
vehicles) and EGR temperature sensor from intake
manifold if required.

6043 FUEL FEED HOSE UNION EJSO096A2

Figure 13—Fuel Feed Hose Union

6044

6044 GENERATOR ADJUSTING ARM BRACKET EJS0106A2

Figure 12—Intake Manifold Electrical Connections

Figure 14—Generator Adjusting Arm Bracket
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6045 REAR INTAKE MANIFOLD REINFORGEMENT
BRACKET

6046 FRONT INTAKE MANIFOLD REINFORCEMENT
BRACKET

6047 LOWER INTAKE MANIFOLD REINFORCEMENT

Figure 15—Intake Manifold Reinforcement Brackets

Install or Connect

1. PCV valve, EGR valve, ECT sensor, ECT sensor
sending unit, A/C ECT switch (A/C equipped
vehicles) and BGR temperature sensor to intake
manifold if required.

2. New intake manifold gasket and intake manifold
with intake surge tank and throttle body to
cylinder head; secure with eight nuts, three bolts.

Tighten

* Intake manifold nuts and bolts to 23 N.m
(17 Ib. ft.).

3. Lower intake manifold support bracket to intake
manifold; secure with two bolts (Figure 15).

Tighten

* Lower intake manifold support bracket bolts to
50 N.m (37 1b. ft.).

4, Rear intake manifold reinforcement bracket to
intake manifold; secure with two bolts
(Figure 15).

Tighten

+ Rear intake manifold reinforcement bracket
bolts to 50 N.m (37 1b. ft).
5. Front intake manifold reinforcement bracket to
- intake manifold (Figure 15).

Tighten

* Front intake manifold reinforcement bracket
bolts to 50 N.m (37 lb. ft.).

6. Generator adjusting arm bracket to intake
manifold; secure with one bolt and one nut
(Figure 14).

Tighten

» Generator adjusting arm bracket nut and bolt
to 50 N.m (37 Ib. ft.).

7. Coolant bypass hose to intake manifold,
8. Upper radiator hose to thermostat housing.

Tighten

« Upper radiator hose clamp at thermostat
housing.
9. PCV hose to PCV valve.
10. Fuel return hose.
11. Fuel feed hose at fuel feed hose union
(Figure 13).
12, Coolant hoses to the fast idle air valve below
throttle body.

13. IAC air hose to the IAC valve.
14, Coolant hose to the YAC valve.
15. The following vacuum hoses:
* EGR pressure transducer.
« EGR valve.
* Brake booster supply hose.
* Vacuum modulator supply hose (automatic
transmission equipped vehicles).
» EVAP canister purge valve,

» Intake manifold absolute pressure sensor hose
1o sensor.

16. The following electrical connectors:
* Engine ground wire to intake surge tank
(Figure 12).
+ Wiring hamess to retaining clamps.
+ Fuel injectors (Figure 12),
* EGR solenoid vacuum valve (Figure 12),
* EGR by-pass valve,
» Exhaust gas recirculation (EGR) temperature
Sensor.
* Evaporative emission solenoid purge valve
(Figure 12).
* A/C ECT switch (A/C equipped vehicles only)
(Figure 12).
+ ECT sensor sending unit (Figure 12).
* Engine coolant temperature (ECT) semsor
(Figure 12).
» Idle air control (IAC) valve,
* Throttle position (TP) sensor,
17. Accelerator cable bracket to throttle body; secure
with one screw, one bolt and one nut (Figure 11).
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@ Tighten

» Throttle body nut and bolt to 23 N.m
(17 Ib. ft.).

18. Accelerator cable and kickdown cable (automatic
transmission equipped vehicles) to throttle body
belicrank (Figure 11).

Adijust

» Accelerator cable as necessary. Refer to
SECTION 6C.

« Kickdown cable (automatic transmission
equipped vehicles) as necessary. Refer to
SECTION 7A.

19. Throttle cover to intake manifold; secure with
three bolts.

@ Tighten

» Throttle cover bolts to 15 N.m (11 1b. ft.).

20. Refill cooling system as necessary. Refer to
SECTION 6B.

21. Air intake pipe to throttle body hose and ACL
intake hose. Refer to *“Air Intake Pipe™ earlier in
this section,

22. Negative (-) battery cable.

@I Tighten

* Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 1b. ft.).

@
4

6o s

6050 r®

664 HEATED OXYGEN (HO2S) SENSOR
665 UPPER EXHAUST MANIFOLD HEAT SHIELD
666 LOWER EXHAUST MANIFOLD HEAT SHIELD

667 EXHAUST MANIFOLD REINFORCEMENT
BRACKET

6689 EXHAUST MANIFOLD

6050 EXHAUST MANIFOLD GASKET EJS0128A2

Figure 16—Exhaust Manifold Companents

EXHAUST MANIFOLD
Figures 16 through 20

'CAUTION: To avoid the danger of being
burned, do not service exhaust system
while it is still hot. Service should be
performed only after the system has had
sufficient time to cool down.

«2| Remove or Disconnect

1. Negative (-) battery cable.

2. Heated oxygen sensor (HO2S1) electrical
connector.

665 UPPER EXHAUST MANIFOLD HEAT SHIELD
667 EXHAUST MANIFOLD REINFORCEMENT

BRACKET
EJS0136A2

Figure 17—Exhaust Manifold Reinforcement Bracket

668 FRONT PIPE/THREE WAY CATALYTIC
CONVERTER {TWC) ASSEMBLY

668 EXHAUST MANIFOLD

6051 GASKET EJSO148A2

Figure 18—Front Pipe/Three Way Catalytic Converter
{TWC) Assembly at Exhaust Manifold
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3. Air intake pipe from ACL intake hose and throttle
hose. Refer to “Air Intake Pipe” earlier in this
section.

4. Three bolts and air intake pipe bracket from
cylinder head.

5. Two nuts, three bolts and upper exhaust manifold
heat shield from exhaust manifold (Figure 16).

6. Raise and suitably support vehicle. Refer to
SECTION 0A.

7. Two bolts, one nut and exhaust manifold
reinforcement bracket from exhaust manifold and
engine mount (Figure 17).

8. Three bolts and front pipe/three way catalytic
converter (TWC) assembly, with gasket, from
exhaust manifold (Figure 19).

9. Lower vehicle.

6052 6052 6053

- \

OF O‘JO
(ce)

< \ \
Q -

6052 EXHAUST MANIFOLD NUTS

6053 ENGINE HANGER EJS0166A2

Figure 19-Exhaust Manifeld Nuts

669 EXHAUST MANIFQLD

6053 EXHAUST MANIFOLD GASKET EJS0166A2

Figure 20—Removing Exhaust Manifold and Gasket

10. Nine nuts and exhaust manifold with gasket and
engine hanger from cylinder head (Figures 19 and
20).

11. Two bolts and lower exhaust manifold heat shield
from exhaust manifold (Figure 16).

12. Heated oxygen (HO2S1) sensor from exhaust
manifold.

Install or Connect

1. HO2S1 sensor into exhaust manifold.

@ Tighten

» HO2S1 sensor to 43 N.m (32 1b. ft.),

2. New exhaust manifold gasket and exhaust
manifold with engine hanger to cylinder head;
secure with nine nuts (Figures 19 and 20).

@ Tighten

» Exhaust manifold nuts to 23 N.m (17 Ib. ft.).

3. Raise and suitably support vehicle. Refer to
SECTION 0A.

4, Front pipe/TWC assembly with new gasket to
exhaust manifold; secure with three bolts
(Figure 18).

I@ Tighten

» Exhaust manifold-to-front pipe/TWC assembly
to 50 N.m (37 Ib, ft.).

5. Lower exhaust manifold heat shield to exhaust
manifold; secure with two bolts (Figure 16).

Tighten

» Lower exhaust manifold heat shield bolts to

10 N.m (89 Ib. in.).
6. Exhaust manifold bracket to exhaust manifold and
engine mount; secure with one nut and two bolts

(Figure 17).

@ Tighten

* Engine mount-to-exhaust bracket bolts to
54 N.m (40 Ib. ft.).

« Exhaust bracket-to-exhaust manifold nut to
50 N.m (37 Ib. ft.).

7. Lower vehicle.

8. Upper exhaust manifold heat shield to exhaust
manifold; secure with two nuts and three bolts
(Figure 16).

@ Tighten

» Upper exhaust manifold heat shield nuts and
bolts to 10 N.m (89 1b. in.).

9. Air intake pipe bracket to cylinder head; secure
with three bolts,
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@ Tighten

* Air intake pipe bracket bolts to 10 N.m
(89 Ib. ft.).

10. Air intake pipe to throttle body hose and ACL
intake hose. Refer to “Air Intake Pipe” earlier in
this section.

II. Heated oxygen sensor (HO2S81) electrical
connector.

12. Negative (-) battery cable.

@ Tighten

* Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 Ib. ft.).

CYLINDER HEAD COVER
Figures 11, 21 and 22

Remove or Disconnect

1. Negative (-) battery cable.

2. Air intake pipe from ACL intake hose and throttle
hose. Refer to “Air Intake Pipe” earlier in this
section,

3. Three bolts and air intake pipe bracket from
cylinder head.

4. Three bolts and throttle cover from intake
manifold.

5. Accelerator cable and kickdown cable (automatic
transmission equipped vehicles) from throttle body
bellcrank (Figure 11).

6. One bolt, one nut, one screw and accelerator cable
bracket from throttle body (Figure 11),

7. Positive crankcase ventilation (PCV) valve hose
and PCV valve from cylinder head cover.

8. Secondary (spark plug) wires from spark plugs
and cylinder head cover.

600 TIMING BELT OUTSIDE COVER
639 CYLINDER HEAD

643 CYLINDER HEAD COVER EJS0176A2

Figure 21—Removing Cylinder Head Cover

9. Six bolts and cylinder head cover from cylinder
head (Figure 21).

10. Cylinder head cover gasket and four O-rings from
cylinder head.

Clean

* Sealing surfaces on cylinder head and cylinder
head cover.

Important

* A new cylinder head cover gasket and O-rings
MUST be used whenever cylinder head cover
removal and installation is performed. Ensure
that new gasket and O-rings are correctly
positioned during cylinder head cover
installation.

Install or Connect

1. New cylinder head cover gasket and four O-rings
to cylinder head cover (Figure 22).

2, Cylinder head cover to cylinder head; secure with
six bolts (Figure 21).

@ Tighten

* Cylinder head cover bolts to 10 N.m
(89 1b. in.).
3. Secondary (spark plug) wires to cylinder head
cover and spark plugs.
4, Positive crankcase ventilation (PCV) valve and
PCV valve hose to cylinder head cover.
5. Accelerator cable bracket to throttle body; secure
with one screw, one bolt and one nut (Figure 11).

673 CYLINDER HEAD COVER GASKET
8054 CYLINDER HEAD COVER O-RINGS

EJS0186A2

Figure 22—Cylinder Head Cover Gasket and O-Ring
Installation
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Tighten

» Throttle body nut and bolt to 23 N.m
(17 Tb. it.).

6. Accelerator cable and kickdown cable (automatic
transmission equipped vehicles) to throtile body
bellcrank (Figure 11).

Adjust

» Accelerator cable as necessary. Refer to
SECTION 6C.

* Kickdown cable (automatic transmission
equipped vehicles) as necessary. Refer to
SECTION 7A.

7. Throtdle cover to intake manifold; secure with
three bolts.

Tighten

» Throttle cover bolts to 15 Nom (11 Ib. ft.).

8. Air intake pipe bracket to cylinder head; secure
with three bolts. .

@ Tighten

* Air intake pipe bracket bolts to 15 N.m
(11 1b. ).

9. Air intake pipe to throttle body hose and ACL
intake hose. Refer to “Air Intake Pipe” earlier in
this section.

10, Negative (-) battery cable.

Tighten

+ Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 1Ib. ft.).

VALVE LASH

Valve lash is the gap between the rocker arm
adjusting screw and the valve stem when the valve is
closed. Valve lash can be adjusted with a cold engine
(coolant temperature 25°C {77°F}) or a hot engine
(coolant temperature 68°C {154°F}) (Figure 22).

Valve Lash Specifications

» Intake valve cold valve lash is .13 to 0.17 mm
(0.005 to 0.007-inch).

« Intake valve hot valve lash is 0.17 to 0.21 mm
(0.007 to 0.008-inch).

« Exhaust valve cold valve lash is 0.13 to 0.17 mm
{0.005 1o 0.007-inch).

 Exhaust valve hot valve lash is 0.17 to 0.21 mm
(0.007 1o 0.008-inch).

Measurement and Adjustment Procedures
Figures 23, 24 and 25

1. Disconnect negative (-) battery cable.

2. Remove cylinder head cover. Refer to “Cylinder
Head Cover” earlier in this section.

3. Turn the crankshaft pulley clockwise untif “V”
mark (in white paint) on pulley is aligned with the
“0’" (zero) calibrated on timing belt cover
(Figure 23).

4. Remove the distributor cap and check if rotor is
positioned as shown (Figure 24). This position
indicates No.l piston is at TDC of compression
stroke and valves to be adjusted are closed. If
rotor is out of place, turn crankshaft pulley
clockwise one revolution (360 degrees).

5. Using a feeler gage, measure the valve lash at
valves (1), (2), (5) and (7) (Figure 25).

A  VMARK
814 CRANKSHAFT PULLEY

Figure 23—Timing Mark Alignment For Valve Lash
Adjustment

671 DISTRIBUTOR

674 ROTOR EJSO188A2

Figure 24—Rotor Positioning For Valve Lash Adjustment

O

EXHAUST

Figure 25—Valve Identification
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6. If valve lash is out of specification, adjust it by
loosening the adjusting screw locknut and turning
the adjusting screw. After adjustment, hold the
screw in position and tighten the locknut to
specification.

@l Tighten

* Adjusting screw locknut to 17 N.m (13 Ib. ft.).

7. Rotate crankshaft one revolution (360 degrees)
clockwise and check valve lash at valves (3), @,
(6) and (8) (Figure 25).

8. If valve lash is out of specification, adjust it by
loosening the adjusting screw locknut and tuming
the adjusting screw. After adjustment, hold the
screw in position and tighten the locknut to
specification.

Tighten

* Adjusting screw locknut to 17 N.m (13 1b. ft.).
9. Install the distributor cap on distributor.

10

11

. Install the cylinder head cover. Refer to “Cylinder

Head Cover” earlier in this section.

. Connect the negative battery cable,

Tighten

* Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 1b. ft.).

TIMING BELT AND TENSIONER
Figures 26 through 29

Remove or Disconnect

L.
2,

3

4,
5.

Negative (-) battery cable.

Loosen upper and lower A/C compressor
mounting bolts (if equipped).

- Loosen upper and lower power steering pump

mount bolts.

A/C compressor (if equipped) and/or power
steering drive belt from pulleys.

Loosen upper and lower generator mounting bolts.

6. Generator/coolant pump drive belt from pulleys.

600 TIMING BELT OUTSIDE COVER 608 TENSIONER STUD

602 CAMSHAFT TIMING BELT GEAR 608 TENSIONER
603 TIMING BELT INSIDE COVER 610" TIMING BELT
605 TENSIONER PLATE 611 TENSIONER BOLT

606 TENSIONER SPRING

608

605

608

+ EJSO218A2

Figure 26—Timing Belt, Tensioner and Timing Belt Cover
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7.
8.
9.

10.
11.
12,

13,

Four nuts, cooling fan and coolant pump pulley
from coolant pump.

Raise and suitably support vehicle. Refer to
SECTICN 0QA.

Four bolts and front skid plate from undercarriage
(if equipped).

Two lower radiator shroud bolts.

Lower vehicle.

Two bolts from A/C suction line brackets at right
side of radiator core support (if equipped) and
carefully reposition suction line for radiator
shroud removal access.

Two upper radiator shroud bolts and radiator
shroud from radiator.

71 important

« If radiator shroud is difficult to remove, drain
the cooling system and disconnect the upper
radiator hose from the radiator to gain access.

9| Important

14.
15.
16.

« It is not necessary to remove the crankshaft
pulley center bolt when removing the
crankshait pulley.

Five bolts and crankshaft pulley from crankshaft
(Figure 27). . .

Oil pressure sending umit wire conduit from
timing belt cover.

Eight bolts, one nut and timing belt cover from
engine.

Y| Important

» There are two sets of timing marks which
must be aligned to ensure correct engine
timing upon timing belt installation. A notch
in the camshaft timing belt gear designated as
“E” must be aligned with the notch in the
cylinder head cover (Figure 28). A punch
mark on the crankshaft timing belt gear should
then align with the arrow in the oil pump

- 618 CRANKSHAFT PULLEY CENTER BOLT

616

614

615 -

€00 TIMING BELT QUTSIDE COVER
614 CRANKSHAFT PULLEY
615 CRANKSHAFT PULLEY BOLT (5}

EJS0286A1

Figure 27—Crankshaft Pulley .- . -

17.

18.
19,

20.
21.

casting (Figure 28). Make sure to align both
sets of marks prior to timing belt removal to
ensure correct timing belt installation and
engine timing.
Align the timing marks on the cylinder head cover
and camshaft timing belt gear. This should also
align the timing marks on the oil pump casting
and crankshaft timing belt gear (Figure 28),
Loosen the timing belt tensioner bolt (Figure 29).
Timing belt tensioner spring from timing belt
tensioner plate (Figure 29).
Timing belt from camshaft and crankshaft timing
belt gears.
One stud, one bolt, timing belt tensioner and
tensioner plate from engine.

NOTICE: Do not turn the crankshaft and
camshaft independently of one another once the
timing belt has been removed. If the crankshaft
or camshaft is turned independently, interference
between the pistons and valves may occur

causing component damage.

CYLINDER HEAD COVER MARK
CAMSHAFT TIMING BELT GEAR MARK “E~
CRANKSHAFT TIMING BELT GEAR MARK

(= B o I b

OIL PUMP CASTING MARK - EJS0226A2

Figure 28—Camshaft and Crankshaft Timing Belt Gear

Timing Marks



ENGINE MECHANICAL — 1.6 LITER L4 VIN CODE 6 (RPO LO1) 6A1-17

609 605 608

611

605 TENSIONER PLATE

607 TENSIONER SPRING SCREW
608 TENSIONER STUD

609 TENSIONER

611 TENSIONER BOLT EJS02368A2

Figure 29—Tensioner Assembly
Inspect

1. Timing belt for wear or cracking; replace if
necessary,

2. Tensioner for smooth operation; replace if
necessary.

Install or Connect

1. Timing belt tensioner plate and tensioner to
engine; secure with timing belt tensioner stud and
bolt.

91 Important

* Do not tighten the timing belt tensioner stud
and bolt to specification until the timing belt is
properly installed. Install the timing belt
tensioner stud and bolt finger tight only,

NOTICE: When installing a new or used
timing belt, the directional arrows on the timing
belt must be matched with the rotation of the
crankshaft. If this precaution is not observed,
excessive wear and timing belt failure may
occur.

2. Push the timing belt tensioner plate up for timing
belt installation.

3. Timing belt onto camshaft and crankshaft timing
belt gears.

Inspect

» Timing marks on the cylinder head cover and
camshaft timing belt gear for alignment as
well as the timing marks on the oil pump
casting and crankshaft timing belt gear. If
these two sets of timing marks are not
properly aligned, remove the timing belt and
align both sets of marks as previously outlined
in this procedure (Figure 28).

4. Timing belt tensiomer spring to timing belt
tensioner plate (Figure 29).

91 Important

» Rotate the crankshaft two complete revolutions
to remove any slack from the timing belt and
to properly seat the timing belt. When all slack
has been removed from the timing belt, inspect
both sets of timing marks to ensure that they
are aligned respectively (Figure 28).

Tighten

* Timing belt tensioner stud to 10 N.m
(89 Ib. in.).

« Timing belt tensioner bolt to 25 N.m
(18 Ib. ft.).

5. Timing belt cover to engine; secure with one nut
and eight bolts.

Tighten

» Timing belt cover nut and bolts to 10 N.m
(89 Ib. in.).

6. Oil pressure sending unit wire conduit to timing
belt cover.

7. Crankshaft pulley to crankshaft; secure with five
bolts (Figure 27).

@ Tighten

» Crankshaft pulley bolts to 16 N.m (12 Ib. ft.).
8. Radiator shroud to radiator; secure with two bolts.

@ Tighten

» Upper shroud bolts to 10 N.m (89 Ib. in.).

9. Carefully reposition A/C suction line and brackets
to right side of radiator core support (if equipped);
secure with two bolts.

[@ Tighten

+ A/C suction line -bracket bolts to 10 N.m
(89 1b. in.).

10. Raise and suitably support vehicle. Refer to
SECTION 0A.

11. Two lower radiator shroud bolts.

“ @ Tighten

» Lower shroud bolts to 10 N.m (89 Ib. in.).
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12. Front skid plate to undercarriage (if equipped);
secure with four bolts,

Tighten

» Front skid plate bolts to 54 N.m (40 Ib. ft.).
13, Lower vehicle.

14. Coolant pump pulley and cooling fan to coolant
pump; secure with four nuts.

@ Tighten

» Coolant fan nuts to 11 N.m (97 Ib. in.),
15. Generator/coolant pump drive belt to pulieys.

16. A/C compressor (if equipped) and/or power
steering drive belt to pulleys.

Adjust

« Generator/coolant pump drive belt, Refer to
SECTION 6D.

» A/C compressor (if equipped) and/or power
steering drive belt. Refer to SECTION 1B
and/or SECTION 3B,

17. Negative (-} battery cable.

@] Tighten

» Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 1b. ft.).

ROCKER ARMS AND ROCKER ARM
SHAFT

Figures 30 through 47
Remove or Disconnect

Tool Required:
J 1840 Camshaft Sprocket Spanner Wrench
1. Negative (-) battery cable.
2. Three screws, two clips and front grille from
radiator core support.
3. Two bolts and hood latch from header panel.

622 INTAKE VALVE

627 EXHAUST VALVE

675 ROCKER ARM SHAFT
679 CAMSHAFT

681 VALVE SPRING SEAL
682 CAMSHAFT QIL SEAL

683 VALVE SPRING
684 VALVE STEM SEAL
685 VALVE SPRING RETAINER
686 VALVE KEEPER
6060 ROCKER ARM SHAFT O-RING
6061 VALVE LASH ADJUSTING SCREW

6062 LOCKNUT
6063 INTAKE ROCKER ARM CLIP
6064 INTAKE ROCKER ARM
6065 ROCKER ARM SHAFT SPRINGS
6066 EXHAUST ROCKER ARMS
EJS0246A2

Figure 30—Rocker Arms, Rocker Arm Shaft and Camshaft
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4. Two electrical connectors from hom.

5. Twelve bolts and header panel from vehicle
(Figure 31).

6. Radiator from radiator core support. Refer to
SECTION 6B.

7. Timing belt from engine. Refer to “Timing Belt
and Tenstoner” earlier in this section.

8. One bolt and camshaft timing belt gear from
camshaft using a J 41840 to hold the camshaft
timing belt gear stationary (Figure 32),

9. Cylinder head cover from cylinder head. Refer to
“Cylinder Head Cover™ earlier in this section.
10. Distributor from distributor case. Refer to

SECTION 6D4.

6067

6067 HEADER PANEL

EJS02568A2
Figure 31—Header Panel
L&)
675
]
8060
)
(W]
,
675 ROCKER ARM SHAFT
6060 ROCKER ARM SHAFT O-RING EJS0326A2

9| important

+ A small amount of oil may drain from the
distributor case upon removal from the
cylinder head. Place a suitable container
underneath the distributor case or use a shop
towel to catch and absorb oil.

11, Three bolts and distributor case from cylinder
head (Figure 33).

12. Loosen all valve adjusting screw locknuts
(Figure 34),

13. Loosen all valve adjusting screws until all rocker
arms move freely (Figure 34).

638 DISTRIBUTOR CASE

6068 DISTRIBUTOR CASE BOLTS BJSO278A2

Figure 33—Distributor Case Bolts

627 EXHAUST VALVE

6061 VALVE LASH ADJUSTING SCREW
6062 LOCKNUT

6066 EXHAUST ROCKER ARM

EJS0288A2

Figure 32—Holding Camshaft Timing Gear Stationary

Figure 34—Valve Lash Adjusting Screw and Locknuts
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NOTICE: Always remove the camshaft carrier
bolts gradually in the order shown in Figure 35
in order to relicve tension on the camshaft, If
the camshaft carrier bolts are removed at

random, damage to the camshaft may occur.

14.
15.
16.
17.

18.

Twelve bolts, camshaft carrier caps, camshaft seal
and camshaft from cylinder head.

Rocker arm shaft plug from cylinder head
(Figure 36).

Two bolts and timing belt inside cover from
cylinder head (Figure 36).

%‘llfintake rocker arms with clips from rocker arm
shaft.

Six rocker arm shaft bolts from cylinder head
(Figure 37).

6068 CAMSHAFT CARRIER CAPS

EJSG206A2

Figure 36—Camshaft Carrier Cap Bolt Removal

‘603 TIMING BELT INSIDE COVER
6070 ROCKER ARM SHAFT PLUG

EJS0306A2

Figure 36—Rocker Arm Shaft Plug and Timing Belt Inside

Cover :

675 ROCKER ARM SHAFT

6071 AOCKER ARM SHAFT BOLTS EJS0318A2

Figure 37—Rocker Arm Shaft Bolts

675 ROCKER ARM SHAFT

6050 ROCKER ARM SHAFT O-RING EJS0226A2

Figure 38—Rocker Arm Shait O-Ring

6062 6061

6063
6066

6061 6062

6061 VALVE LASH ADJUSTING SCREW
8062 LOCKNUT

6063 INTAKE ROCKER ARM CLIP

6064 INTAKE ROCKER ARM

6066 EXHAUST ROCKER ARM EJSO338A2

Figure 39—Exhaust and Intake Rocker Arms
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19. Push rocker arm shaft back through the rear of the
cylinder head until the end of the rocker arm shaft
appears.

20. One O-ring from rear of rocker arm shaft
(Figure 38).

21. Exhaust rocker arms, rocker arm springs and
rocker arm shaft by pulling the rocker arm shaft
through the front of the cylinder head.

Clean

* All camshaft and rocker arm components
thoroughly will clean solvent,

Inspect

1. Rocker arms for excessive wear or damage
(Figure 39). Pay particular attention to the rocker
arm adjusting screw tips and cam riding surfaces.
If excessive wear or damage exists, replace rocker
arms as necessary.

2. Camshaft, camshaft carrier and carrier caps for
excessive wear or damage. Replace as necessary.

J 8001

675
J 26500-13 [
< <

675 ROCKER ARM SHAFT

Figure 40—Measuring Rocker Arm Shaft Runout

Measure

Tools Required:
J 8001 Dial Indicator
J 26900-13 Magnetic Base
I 26900-1 Outside Micrometer

1. Rocker arm shaft runout using a J 8001 with a
J 26900-13 (Figure 40). Place the rocker arm
shaft between two V-blocks and rotate slowly
while measuring runout. Maximum rocker arm
shaft runout is 0.20 mm (0.008-inch). If rocker
arm shaft runout exceeds 0.20 mm (0.008-inch),
replace the rocker arm shaft,

2. Rocker arm-to-rocker arm shaft clearance using
J 26900-1 and telescopic micrometer. Measure the
outside diameter of the rocker arm shaft using the
J 26900-1 and the inside diameter of the rocker
arms using a telescopic micrometer (Figure 41),

Standard Rocker arm shaft outside diameter:
15.969 to 15.984 mm (0.6287 to 0.6293-inch).

Standard rocker arm shaft inside diameter:
15.985 to 16.005 mm (0.629 to 0.630-inch).

Subtract the outside diameter measurement of
the rocker arm shaft from the inside diameter
measurement of the rocker arms to determine
rocker arm-to-rocker arm shaft clearance.

Standard rocker arm-to-rocker arm shaft
clearance: 0.0011 to 0.036 mm (0.0001 to
0.0014-inch).

Maximum rocker arm-to-rocker arm shaft
clearance: 0.09 mm (0.0035-inch).

If rocker arm inside diameter, rocker arm
shaft outside diameter or rocker arm-to-rocker
arm shaft clearance exceed specification,
Replace the rocker arms and/or rocker arm
shaft as necessary.

3. Camshaft journal runout using a J 8001 with a
1 26900-13 (Figure 42). Place the camshaft
between two V-blocks and rotate slowly while
measuring journal runout. Maximum camshaft
journal runout is 0.10 mm (0.0039-inch). If
camshaft journal runout exceeds 0.10 mm
(0.0039-inch), replace the camshaft.

J 26900-1

675 ROCKER ARM SHAFT EJS0356A2

J 8001

679 -

"
“,

-r-'?f;!;lqla!ueliallglla!:!?"&l!J

J 26900-13

679 CAMSHAFT EJSOT08AL

Figure 41—Measuring Rocker Arm Shaft Outside Diameter

Figure 42—Measuring Camshaft Runout
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679

679 CAMSHAFT EJSO38BAZ

Figure 43—Measuring Camshatft Lobe Height

4, Camshaft lobe height using a J 26900-1
(Figure 43).

Standard intake camshaft Jobe. height: 36.171
to 36.331 mm (1.4241 to 1.4303-inch).

Minimum intake camshaft lobe height:
36.071 mm (1.4202-inch).

Standard exhaust camshaft lobe height:
36.356 to 36.516 mm (1.4314 to 1.4376-inch).

Minimum exhaust camshaft lobe height:
36.256 mm (1.4275-inch).

If any intake or exhaust camshaft lobe is
below minimum lobe height, replace the
camshaft.

5. Camshaft journal clearance using plastic-type
gaging material. Place one piece of plastic-type
gaging matertal the full width of a journal on each
camshaft journal parallel to the camshaft. Install
the camshaft into the camshaft carrier in the

6069 6069

606¢ CAMSHAFT CARRIER CAPS EJS0378A2

Figure 44—Camshaft Center Cap Bolt Tightening
Sequence

cylinder head. Install the camshaft carrier caps
and tighten the carrer cap bolts gradually in the
order shown in Figure 44,

@ Tighten

+ Camshaft carrier cap bolts to 10 Nem (39 1b. in.).

Important

« DO NOT rotate the camshaft with plastic-type
gaging material instalied.

Carefully remove the camshaft carrier caps
without disturbing the plastic-type gaging
material. Measure each piece of plastic-type
gaging material at its widest point using the
gaging scale provided on the plastic-type
gaging material packaging.

Standard camshaft journal clearance: 0.040 to
0.082 mm (0.0016 to 0.0032-inch).

Maximum camshaft journal clearance: 0.12
mm {0.0047-inch).

If camshaft journal clearance exceeds 0.12
mm (0.0047-inch}, install the camshaft carrier
caps onto the camshaft carrier and tighten the
carrier cap bolts to specification. Measure the
camshaft journal bore inside diameter using a
telescopic micrometer. Then, measure the
camshaft journal outside diameter using the
J 26900-1.

Standard camshaft journal bore inside
diameter: 28.000 to 28.021 mm (1.1024 to
1.1031-inch).

Standard camshaft journal outside diameter:
27.939 to 27.960 mm (1.1000 to 1,1008-inch).

If the camshaft journal outside diameter is
farther out of specification than the camshaft
journal bore inside diameter, replace the
camshaft, If the camshaft journal bore inside
diameter is farther out of specification than the
camshaft journal outside diameter, replace the
cylinder head.

,lnstéli or Connect

Tool Required:
J 41840 Camshaft Sprocket Spanner Wrench

I. Apply clean engine oil to all rocker arm
components to ensure ease of assembly.

2. Rocker arm shaft by pushing the rocker arm shaft
through the front of the cylinder head. Slide the
exhaust rocker arms and rocker arm springs as the
rocker arm shaft is being installed.

3. Push rocker arm shaft back through the rear of the
cylinder head until the end of the rocker arm shaft
appears.

4. New O-ring onto rear of rocker arm shaft
(Figure 38). '

9| Important

» Rotate the rocker arm shaft so that the flat
machined surface is horizontal and facing
down parallel with the cylinder head mating
surface (Figure 45)..
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675

639

A ROCKER ARM SHAFT FLAT
638 CYLINDER HEAD

675 ROCKER ARM SHAFT
EJS0386A2

Figure 45—Rocker Arm Shaft Installation Position

5. Six rocker arm shaft bolts into cylinder head
(Figure 37).

Tighten

* Rocker arm shaft bolts to 10 N.m (89 Ib. in.).
6. Fill rocker arm shaft bolt holes with clean engine
oil.
7. All intake rocker arms with clips onto rocker arm
shaft. _ -

¢ | Important

+ The camshaft carrier caps are embossed with
numbers and arrows to ensure correct
assembly. The number one “1” camshaft
carrier cap must be installed at the front of the
cylinder head with the remaining carrier caps
following in numerical order. The directional
arrows must always point toward the front of
the cylinder head. :

8. Apply a liberal amount of clean engine oil to
camshaft.

9. Apply RTV silicone rubber sealant GM
P/N 12345739, or equivalent to the bottom of the
number six “6” camshaft carrier cap.

10. Camshaft and camshaft carrier caps onto cylinder
head; secure with twelve bolts.

NOTICE: Always tighten the camshaft carrier
cap bolts gradually in the order shown in Figure
44, If the camshaft carrier cap bolts are
tightened at random, damage to the camshaft
may occur.

[&] Tighten

» Camshaft carrier cap bolts to 10 N.m
(89 Ib. in.).

H. Apply engine oil to the new camshaft seal lip.

12. New camshaft seal into cylinder head until
camshaft seal is flush with camshaft carrier
surface.

13. Timing belt inside cover to cylinder head; secure
with two bolts (Figure 36).

@ Tighten

» Timing belt inside cover bolts to 10 N.m
(89 1b. in.).

14. Rocker arm shaft plug into cylinder head
(Figure 36).

A CAMSHAFT TIMING BELT MARK “E*
B CAMSHAFT DWELL PIN

602 CAMSHAFT TIMING BELT GEAR EJS0398A2

Figure 46—Camshaft Timing Belt Gear Installation

638

A APPLY RTV SILICONE RUBBER SEALANT
GM P/N 12345739, OR EQUIVALENT

638 DISTRIBUTOR CASE

EJS0408A2

Figqure 47—Distributor Case Installation
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[ Tighten

* Rocker arm shaft plug to 33 N.m (24 1b. ft.).

important

*» During camshaft timing belt gear installation,
align the camshaft dwell pin with the slot in
the camshaft timing belt gear designated as
“E” (Figure 46).

15. Camshaft timing belt gear onto camshaft using a
J 41840 to hold the camshaft timing belt gear
stationary; secure with one bolt (Figure 32).

@] Tighten

« Camshaft timing belt gear bolt to 60 N.m
(44 Ib. ft.).

16. Timing belt to engine. Refer to “Timing Belt and
Tenstoner” earlier in this section.

17. Apply RTV silicone rubber sealant GM
P/N 12345739, or equivalent to the surface of the
distributor case that mates with the rear of the
rocker arm shaft (Figure 47).

18. Distributor case to cylinder head; secure with
three bolts.

@] Tighten

¢ Distributor case bolts to 10 N.m (82 1b. in.).

19, Distributor into distributor case. Refer to
SECTION 6D4.

[#] Adiust

« Valve lash. Refer to “Valve Lash” earlier in
this section.

20. Cylinder head cover onto cylinder head. Refer to
“Cylinder Head Cover” earlier in this section.

21. Radiator into radiator core support. Refer to
SECTION 6B.

22. Header panel to vehicle; secure with twelve bolts
(Figure 31).

@] Tighten

« Header panel bolts to 10 Nom (89 1b. in).
23. Two electrical connectors to hom.
24, Hood latch to header panel; secure with two bolts,

@] Tighten

« Hood latch bolts to 10 N.m (89 Ib. in.).

25. Three screws, two clips and front grille to radiator
core support.

26. Negative (-) battery cable.

Tighten

» Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 ib. ft.).

CAMSHAFT, VALVES AND CYLINDER
HEAD

ngures 11 through 22, 27, 28, 29, 32 through
36, 44, and 46 through 50

Remove or Disconnect

Tool Required:
I 41840 Camshaft Sprocket Spanner
Wiench
1. Negative (-) battery cable.
2., Release fuel pressure. Refer to SECTION &6C.

3. Fuel filler cap to release fuel vapor pressure in
fuel tank. After releasing pressure, replace cap.

4. Drain cooling system. Refer to SECTION 6B.

5. Air intake pipe from ACL intake hose and throttle
hose. Refer to “Air Intake Pipe” ecarlier in this
section,

6. Three bolts and throttle cover from intake
manifold.

7. Accelerator cable and kickdown cable (automatic
transmission equipped vehicles) from throttle body
bellcrank (Figure 11).

8. One bolt, one nut, one screw and accelerator cable
bracket from throttle body (Figure 11).

9. The following electrical connectors:

» Throttle position (TP) sensor.

+ Idle air control (IAC) valve.

* Engine coolant temperature (ECT) sensor
(Figure 12).

« ECT sending unit (Figure 12). .

» A/C ECT switch (A/C equipped vehicles only
(Figure 12).

+ Evaporative emissions solenoid purge (EVAP
SP) valve (Figure 12).

« Exhaust gas recirculation (EGR) temperature
Sensor.

« EGR solenoid vacuum valve (Figure 12).

» EGR by-pass valve.

« Fuel injectors (Figure 12).

» Engine ground wire from intake surge tank.

10. The following vacuum hoses:
» EVAP SP valve.

* Vacuum modulator supply hose (automatic
transmission equipped vehicles).
» Brake booster supply hose.
+ EGR valve,
« EGR valve modulator.
» Intake manifold absolute pressure sensor hose.
11. Coolant hose from IAC valve.
12. IAC hose from IAC valve,
13. Coolant hoses from the fast idle air valve below
throttle body.
14, Fuel feed hose at fuel feed hose union
(Pigure 13).
15. Fuel return hose from fuel return line.
16. PCV hose from PCV valve,
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17.

18.
19,
20.

21.
22.
23.
24.

25.
26.
27.

28,

29.

30.

31

32.
33.
34,

35.
36.
37

38.
39.

43,

Loosen upper radiator hose clamp at thermostat
housing,

Upper radiator hose from thermostat housing.
Coolant bypass hose from intake manifold.

One bolt, one nut and generator adjusting arm
bracket from intake manifold (Figure 14).

Two bolts and front intake manifold reinforcement
bracket from intake manifold (Figure i5).

Two bolts and rear intake manifold reinforcement
bracket from intake manifold (Figure 15).

Two bolts and lower intake manifold support
bracket from intake manifold (Figure 15).

Eight nuts, three bolts, intake manifold with
gasket, intake surge tank and throttle body from
cylinder head.

Two nuts, three bolts and upper exhaust manifold
heat shield from exhaust manifold (Figure 16).
Raise and suitably support vehicle. Refer to
SECTION 0A.

Two bolts, one nut and exhaust manifold
reinforcement bracket from exhaust manifold and
engine mount (Figure 17).

Two bolts and lower exhaust manifold heat shield
from exhaust manifold (Figure 16).

Three bolts and front pipe/three way catalytic
converter (TWC) assembly with gasket from
exhaust manifold (Figure 18).

Lower vehicle.

. Nine nuts and exhaust manifold with gasket and

engine hanger from cylinder head (Figures 19 and
20). A

Loosen upper and lower A/C compressor
mounting bolts (if equipped).

Loosen upper and lower power steering pump
mount bolts.

A/C compressor (if equipped) and/or power
steering drive belt from pulleys.

Loosen upper and lower generator mounting bolts.
Generator/coolant pump drive belt from pulleys.

Four nuts, cooling fan and coolant pump pulley
from coolant pump.

Raise and suitably support vehicle. Refer to
SECTION 0A.

Four bolts and front skid plate from undercarriage
(if equipped).

. Two lower radiator shroud bolts.
41.
42,

Lower vehicle.

Two bolts from A/C suction line brackets at right
side of radiator core support (if equipped) and
carefully reposition suction line for radiator
shroud removal access.

Two upper radiator shroud bolts and radiator
shroud from radiator.

Important

» If radiator shroud is difficult to remove, drain
the cooling system and disconnect the upper
radiator hose from the radiator to gain access.

44.
45,

46.

47,

48.
49.

50.

51.

52.
53.
54,
55.

56.

57.

58,

? | Important

« It is not necessary to remove the crankshaft
pulley center bolt when removing the
crankshaft pulley.

Five bolts and crankshaft pulley from crankshaft
(Figure 27).

Oil pressure sending unit wire conduit from
timing belt cover.

Eight bolts, one nut and timing belt cover from
engine.

9| Important

e There are two sets of timing marks which
must be aligned to ensure correct engine
timing upon timing belt installation
(Figure 28). A notch in the camshaft timing
belt gear designated as “E” must be aligned
with the notch in the cylinder head cover. A
punch mark on the crankshaft timing belt gear
should then align with the arrow in the oil
pump casting. Make sure to align both sets of
marks prior to timing belt removal to ensure
correct timing belt installation and engine
timing,

Align the timing marks on the cylinder head cover
and camshaft timing belt gear. This should aiso
align the timing marks on the oil pump casting
and crankshaft timing belt gear (Figure 28).
Loosen the timing belt tensioner bolt (Figure 29).
Timing belt tensioner spring from timing belt
tenstoner plate (Figure 29).

Timing belt from camshaft and crankshaft timing
belt gears.

One bolt and camshaft timing belt gear from
camshaft using a J 41840 to hold the camshaft
timing belt gear stationary (Figure 32).

Two bolts and inside timing belt cover from
cylinder head (Figure 36).

Two bolts and A/C mounting bracket with
compressor from cylinder head.

Distributor from distributor case. Refer to
SECTION 6D4.

Six bolts and cylinder head cover from cylinder
head (Figure 21).

Cylinder head cover gasket and O-rings from
cylinder head cover.

m important

* A small amount of oil may drain from the
distributor case upon removal from the
cylinder head. Place a suitable container
underneath the distributor case or use a shop
towel to catch and absorb oil.

Three bolts and distributor case from cylinder
head (Figure 33):

Loosen all valve adjusting screw locknuts
(Figure 34).
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59. Loosen all valve adjusting screws until all rocker 2. All bolt threads and bolts.
arms move freely (Figure 34).
(3
NOTICE: Always loosen the camshaft carrier Inspect

bolts gradually in the order shown in Figure 35
in order to relieve tension on the camshaft. If
the camshaft carrier bolts are removed at
random, damage to the camshaft may occur.

1. For cylinder head inspection procedures, refer to
“Cylinder Head and Valve Off-Vehicle Service”
later in this section.

2. Oil jet in cylinder head for any obstructions and

60. Twelve bolts, camshaft carrier caps, camshaft seal ensure that the oil jet is tightened to its torque
and camshaft from cylinder head. specification (Figure 49).
{1 tmportant Tighten
* Loosen the cylinder head bolts gradually in the = Oil jet to 5 Nom (44 1b. in.).
sequence shown in Figure 56 to prevent
cylinder head distortion, +¢{ Install or Connect
61. Ten bolts, cylinder head and cylinder head gasket
from cylinder block (Figure 48). Tool Required:
— ¥ 41840 Camshaft Sprocket Spanner Wrench
Clean 1. Apply clean engine oil to the threaded portion of
all cylinder head bolts. :

1. Mating surfaces of cylinder head, cylinder block, 2. New cylinder head gasket and cylinder head with
intake manifold, exhaust manifold, and distributor distributor case onto cylinder block; secure with
gear case of all gasket or sealant materials, ten bolts (Figure 50).

Tighte:
6 10 6 @] ghten
4 e Cylinder head bolts in three separate steps
{ W 2 using the sequence shown in Figure 50 for
each step,
nE — 4 a. 33 Num (26 1b. f1).
— iy Lt b. 55 N.m (41 Ib. ft.).
B ¢. 70 N.om (52 Ib. ft.).
RO O O O 3. Apply a liberal amount of clean engine oil to
Y V0T Olal © camshaft.

4. Apply RTV silicone rubber sealant GM
P/N 12345739, or equivalent to the bottom of the
number six “6” camshaft carrier cap.

5. Camshaft and camshaft carrier caps onto cylinder
head; secure with twelve bolts (Figure 44).

EJS0416A2

Figure 48—Cylinder Head Bott Loosening Sequence

6072

O Ocs

S

L\T%Jé

639 CYLINDER HEAD
6072 OIL JET EJS0426A2 6073 CYLINDER HEAD BOLTS EJS0436A2

0

Figure 49—Tighten Oil Jet Figure S0~Cylinder Head Bolt Tightening Sequence
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NOTICE: Always tighten the camshaft carrier
cap bolts gradually in the order shown in
Figure 44. If the camshaft carrier cap bolts are
tightened at random, damage to the camshaft
may occur.

@ Tighten

» Camshaft carrier cap bolts to 10 N.m
(89 1b. in.).
6. Apply engine oil to the new camshaft seal lip.

7. New camshaft seal into cylinder head until

camshaft seal is flush with camshaft carrier
surface,

Adjust

* Valve lash. Refer to *“Valve Lash” earlier in
this section.

8. Apply RTV silicone rubber sealant GM
P/N 12345739, or equivalent to the surface of the
distributor case that mates with the rear of the
rocker arm shaft (Figure 47).

9. Distributor case to cylinder head; secure with
three bolts (Figure 47).

Tighten
* Distributor case bolts to 10 N.m (89 Ib. in.).

Clean

* Sealing surfaces on cylinder head and cylinder
head cover, '

91 Important

* A new cylinder head cover gasket and O-rings
MUST be used whenever cylinder head cover
removal and installation is performed. Ensure
that new gasket and O-rings are correctly
positioned during cylinder head cover
nstallation (Figure 22).

10. New cylinder head cover gasket and four O-rings
to cylinder head cover (Figure 22).

11. Cylinder head cover to cylinder head; secure with
six bolts,

@ Tighten

* Cylinder head cover bolts to 10 N.m
(89 lb. in.).

12, Distributor into distributor case. Refer to
SECTION 6D4,

13. A/C mounting bracket with compressor to
cylinder head; secure with two bolts.

Tighten

* A/C Mounting bracket bolts to 10 N.m
(89 Ib. in.). :
14. Timing belt inside cover to cylinder head; secure
with two bolts (Figure 36).

@] Tighten

» Timing belt inside cover bolts to 10 N.m
(89 Ib. in.).

? | important

» During camshaft timing belt gear installation,
align the camshaft dwell pin with the slot in
the camshaft timing belt gear designated as
“E” (Figure 46).

15. Camshaft timing belt gear onto camshaft using a
J 41840 to hold the camshaft timing belt gear
stationary; secure with one bolt (Figure 32).

Tighten

+ Camshaft timing belt gear bolt to 60 N.m
(44 1b. ft.).
16. Timing belt tensioner plate and tensioner to

engine; secure with timing belt tensioner stud and
bolt (Figure 29),

Y| Important

* Do not tighten the timing belt tensioner stud
and bolt to specification until the timing belt is
properly installed. Install the timing belt
tensioner stud and bolt finger tight only.

NOTICE: When installing a new or used
timing belt, the directional arrows on the timing
belt must be matched with the rotation of the
crankshaft. If this precaution is not observed,
excessive wear and timing belt failure may
occur,

17. Push the timing belt tensioner plate up for timing
belt installation,

18. Timing belt onto camshaft and crankshaft timing
belt gears.

Inspect .

* Timing marks on the cylinder head cover and
camshaft timing belt gear for alignment as
well as the timing marks on the oil pump
casting and crankshaft timing belt gear
(Figure 28). If these two sets of timing marks
are not properly aligned, remove the timing
belt and align both sets of marks as previously
outlined in this procedure.

19. Timing belt tensioner spring to timing belt
tensioner plate (Figure 28).

? | Important

*

* Rotate the crankshaft two complete revolutions
to remove any slack from the timing belt and
to properly seat the timing belt. When all slack
has been removed from the timing belt, inspect
both sets of timing marks to ensure that they
are aligned respectively.
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Tighten

*» Timing belt tensioner stud to 10 N.m
(89 Ib. in.).

« Timing belt tensioner bolt to 25 N.m
(18 1b. ft.).

20. Timing belt cover to engine; secure with one nut
and eight bolts.

@ Tighten

+ Timing belt cover nut and bolts to 10 N.m
(89 Ib. in.).

21. Oil pressure sending unit wire conduit to timing
belt cover.

22. Crankshaft pulley to crankshaft; secure with
five bolts (Figure 27).

[&] Tighten

+ Crankshaft pulley bolts to 16 N.m (12 Ib. ft.).
23, Radiator shroud to radiator; secure with two bolts.

@ Tighten

» Upper shroud bolts to 10 N.m (89 Ib. in.).
24, Carefully reposition A/C suction line and brackets
to right side of radiator core support (if equipped);
secure with two bolts,

[@] Tighten

« A/C suction line bracket bolts to 10 N.m
(89 Ib. in.).

25. Raise and suitably support vehicle. Refer to
SECTION 0A.

26. Two lower radiator shroud bolts.

Tighten

+ Lower shroud bolts to 10 N.m (89 1b. in.).

27. Front skid plate to undercarriage (if equipped);
secure with four bolts.

Tighten

* Front skid plate bolts to 54 N.m (40 1b. ft.).
28. Lower vehicle.

29. Coolant pump pulley and cooling fan to coolant
pump; secure with four nuts. -

@ Tighten

+ Coolant fan nuts to 11 N.m (97 Ib. in.).
30. Generator/coolant pump drive belt to pulleys.

31. A/C compressor (if equipped) and/or power
steering drive belt to pulleys.

Adjust

» Generator/coolant pump drive belt. Refer to
SECTION 6D.

* A/C compressor (if equipped) and/or power
steering drive belt. Refer to SECTION 1B
and/or SECTION 3B.

32. New exhaust manifold gasket and exhaust
manifold with engine hanger to cylinder head;
secure with nine nuts (Figures 19 and 20).

Tighten

+ Tighten exhaust manifold nuts to 23 N.m
(17 1b. ft.).

33. Raise and suitably support vehicle. Refer to
SECTION 0A.

34. Front pipe/TWC assembly with new gasket to
exhaust manifold; secure with three bolts
(Figure 18).

Tighten

» Exhaust manifold-to-front pipe/TWC assembly
to 50 N.m (37 1b. ft.).

35. Lower exhaust manifold heat shield to exhaust
manifold; secure with two bolts (Figure 16).

I@ Tighten

* Lower exhaust manifold heat shield bolts to
10 N.m (89 Ib. in.).
36. Exhaust manifold bracket to exhaust manifold and

engine mount; secure with one nut and two bolts
(Figure 17).

Tighten

* Engine mount-to-exhaust bracket bolts to
54 N.m (40 1b. ft.).

» Exhaust bracket-to-exhaust manifold nut to
50 N.m (37 b, ft.).

37. Lower vehicle.

38. Upper exhaust manifold heat shield to exhaust
manifold; secure with two nuts and three bolts

(Figure 16).

@ Tighten

* Upper exhaust manifold heat shield nuts and
bolts to 10 N.m (89 1b. in.).

39. Air intake pipe bracket to cylinder head; secure
with three bolts.

@ Tighten

« Air intake pipe bracket bolts to 10 N.m
(89 1b. in.).

40. New intake manifold gasket and intake manifold
with intake surge tank and throttle body to
cylinder head; secure with eight nuts, three bolts.

Tighten

+ Intake manifold nuts and boits to 23 N.m
(17 Ib. ft).
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41, Lower intake manifold support bracket to intake
manifold; secure with two bolts (Figure 15).

@ Tighten

» Lower intake manifold support bracket bolts to
50 N.m (37 lb. ft.).

42. Rear intake manifold reinforcement bracket to intake
manifold; secure with two bolis (Figure 15).

@ Tighten

» Rear intake manifold reinforcement bracket
bolts to 50 N.m (37 lb. ft.).

43. Front intake manifold reinforcement bracket to
intake manifold (Figure 15).

@ Tighten

» Front intake manifold reinforcement bracket
bolts to 50 N.m (37 Ib. ft.).

44, Generator adjusting arm bracket to intake
manifold; secure with one bolt and one nut
(Figure 14).

Tighten

« Generator adjusting arm bracket nut and bolt
to 50 N.m (37 Ib. ft.).

45. Coolant bypass hose to intake manifold.
46, Upper radiator hose to thermostat housing.

Tighten

« Upper radiator hose clamp at thermostat
housing.
47. PCV hose to PCV valve.
48. Fuel return hose to fuel retumn line.
49. Fuel feed hose at fuel feed hose unmion
(Figure 13).
50. Coolant hoses to the fast idle air valve below
throttie body.
51. TAC air hose to the JAC valve.
52. Coolant hose to the IAC valve.
53, The following vacuum hoses:
« EGR valve modulator.
* EGR valve.
» Brake booster supply hose.

s+ Vacuum modulator supply hose (automatic
transmission equipped vehicles).
« EVAP SP Valve.

« Intake manifold absolute pressure sensor hose.

54, The following electrical connectors:
» Engine ground wire to intake surge tank
(Figure 12).
» Fuel injectors (Figure 12).
« EGR solenoid vacuum valve,
« EGR by-pass vacuum valve.

« Exhaust gas recirculation (EGR) temperature
Sensor.

» Evaporative emission solenoid purge (EVAP
SP) valve (Figure 12).

« A/C ECT switch (A/C equipped vehicles only)
(Figure 12).

» ECT sensor sending unit (Figure 12).

» Engine coolant temperature (ECT) sensor
(Figure 12).

« Idle air control (IAC) valve.

« Throttle position (TP) sensor.

55. Accelerator cable bracket to throttle body; secure
with one screw, one bolt and one nut (Figure 11).

@ Tighten

« Throttle body nut and bolt to 23 N.m
7 Ib. ft.).

56. Accelerator cable and kickdown cable (automatic
transmission equipped vehicles) to throttle body
bellcrank (Figure 11).

Adjust

« Accelerator cable as necessary. Refer to
SECTION 6C.

« Kickdown cable (automatic transmission
equipped vehicles) as necessary. Refer to
SECTION 7A.

57. Throttle cover from intake manifold; secure with
three bolts.

Tighten

« Throttle cover bolts to 15 N.m (11 Ib. ft.).

58. Refill cooling system as necessary. Refer to
SECTION 6B.

59. Air intake pipe to throttie body hose and ACL
intake hose. Refer to “Air Intake Pipe” earlier in
this section.

60. Negative (-) battery cable.

[&] Tighten

« Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 Ib. ft.).
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CYLINDER HEAD AND VALVE OFF
VEHICLE SERVICE

Cylinder Head Disassembly
Figures 51 through 54

Remove or Disconnect

Tools Required:
J 37979 Valve Spring Compressor Adaptor
J 8062 Valve Spring Compressor
J 37968 Valve Guide Seal Installer Kit

Important

» Keep all disassembled parts, except valve stem
seals and valve guides (which must be
replaced), in order by cylinder so they can be
installed in their original position.

1. Rocker arm shaft from cylinder head. Refer to
“Rocker Arms and Rocker Arm Shaft™ earlier in
this section.

2. Valve keepers from valves using a J 8062 with a

. 137979 to compress the valve springs (Figures 51
and 52). :

9| Important

«Do not reuse valve stem seals once
disassembled. Be sure to use new seals when
reassembling.

3. Valve spring retainers, valve springs, and valves
from combustion chamber side of cylinder head,
valve spring seats and valve stem oil seals from
top of cylinder head (Figure 53).

4, Valve guides from combustion chamber side of
cylinder head using a J 37968 and hammer to
drive to valve guide out of the cylinder head
(Figure 54).

J 37979

639 CYLINDER HEAD EJS0446A2

Figure 51—Compressing Valve Springs

J 37979

686 VALVE KEEPER EJS0456A2

Figure 52—Removing Valve Keepers

681 VALVE SPRING SEAT
684 VALVE STEM SEAL

EJSO506A1

Figure 53—Removing Valve Stem Seals
9| Important

« Do not reuse valve guides once disassembled.
Be sure to use new valve gunides when
reassembling.
5. Repeat procedure for remaining valve assemblies
as required.

Cylinder Head Assembly
Figures 51, 52 and 55

[7] important

* Be sure that all cylinder head parts are
reinstalled in the same cylinder they were
removed from.
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639

639 CYLINDER HEAD EJSD468A2

Figure 54-~Removing Valve Guides

e
) S

Install or Connect

Tools Required:
J 37968 Valve Guide Seal Installer Kit
J 8062 Valve Spring Compressor
J 37979 Valve Spring Compressor Adaptor

1. New valve guides to cylinder head. Refer to
“Valve Guide Installation™ later in this section.

2. Valve spring seat to cylinder head.

3. New valve stem seals to valve guides. After
applying clean engine oil to the valve stem seal
and spindle of the J 37968, fit the valve stem seal
onto the spindle, then install the valve stem seal
onto the valve guide by pushing down on the
J 37968 by hand. After installing, check to be
sure that valve stern scals are properly fitted to
valve guides.

c
—
A
I B 683
.
A LARGE-PITCH D
8 SMALL-PITCH
C  VALVE SPRING RETAINER SIDE
D  VALVE SPRING SEAT SIDE
683. VALVE SPRING EJSO546A1

NOTICE: When installing, never tap or hit the
J 37968 with a hammer when installing valve
seals. Install oil seals to guides by pushing the
J 37968 by hand only. Tapping or hitting tool
may cause damage to the valve seals.

4, Valves into valve guides. Before installing valves
into valve guides, apply clean engine oil to oil
seals, valve guide bores and valve stems.

5. Valve springs and valve spring retainers. Each
valve spring has large-pitch end (top) and
small-pitch end (bottom) (Figure 55). Be sure to
position valve spring in place with its small-pitch
end facing the bottom (valve spring seat side).

6. Compress each valve spring using a J 8062 with a
J 37979 and fit two valve keepers into groove
provided on each valve stem (Figures 51 and 52).

. Remove the J 8062 and J 37979.

8. Rocker arm shaft into cylinder head. Refer to
“Rocker Arms and Rocker Arm Shaft” earlier in
this section.

~l

Valves
Flgures 56 and 57

Inspect

1. Each valve for wear, burn or distortion at its face
and stem. Replace as necessary.

2. Valve stem end face for pitting and wear. If
pitting or wear is found, valve stem end may be
resurfaced, Replace valve if chamfer area is
excessively worn.

Measure

Tools Required:
J 8001 Dial Indicator Set
J 26900-1 Outside Micrometer
J 26900-13 Magnetic Base
1. Thickness of all valve heads using a steel scale

(Figure 56). The standard valve thickness is 0.8 to
1.2 mm (0.03 to 0.047-inch), If the intake valve

622/627

7 ~ L,
B ] _r

A VALVE HEAD THICKNESS

B 45°

6§22 INTAKE VALVE

627 EXHAUST VALVE EJS0568A1

Figure 55—Valve Spring

Figure 56—Valve Head Thickness Measurement
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J 8001 J 8001

F@O——'

EJS0576A1

622j627

622 INTAKE VALVE
627 EXHAUST VALVE

Figure 57—Measuring Valve Radial Runout

thickness is less than 0.6 mm (0.024-inch),
replace the intake valve. If the exhaust valve
thickness is less than 0.7 mm (0.027-inch),
replace the exhaust valve.

2. Each valve for radial runout using a J 8001 with a
J 26900-13 and *V” block (Figure 57). To
measure runout, rotate valve slowly. If measured
runout exceeds limit of 0.08 mm (0.003-inch),
replace valve.

Seating Contact Width
Figure 58

Produce a contact pattern on each valve by the
following procedure:

1. Apply a uniform coat of a smooth coloring
compound to the valve seat. There are many
compounds available for this purpose. The
manufacturer’s instructions should be carefully
followed to get the proper results.

2. Using a valve lapper, produce a contact pattern on
each valve by rotating valve while gently tapping
each valve head to the valve seat.

>

- §22fs27

A VALVE SEAT CONTACT WIDTH
622 INTAKE VALVE

627 EXHAUST VALVE EJS0586A1

The pattern produced on the seating face of each
valve must be a continuous ring without any break.
The width of the pattemn must be within 1.1 to 1.3 mm
(0.0433 to 0.0512-inch) for both intake and exhaust
valves (Figure 58).

Valve Seat Repair
Figure 59

A valve seat not producing a uniform contact
with its valve or showing seating contact that is not
within the specified width, must be repaired by
regrinding finish, or by lapping the valve with lapping
compound.

The valve seats for both the intake and exhaust
valves are machined to two different angles. For both
intake and exhaust valves, the seat contact surface is
cut to a 45 degree angle. The area above the contact
surface (closest to the combustion chamber) is cut to a
15 degree angle (Figure 58).

1. Using a 45 degree valve seat cutter, descale and
clean up the seat with one or two turns.

NOTICE: Cut only the minimum amount from
the seat as necessary. This prevents the
possibility of valve stem becoming too close to
the camshaft lobe.

2. Inspect seat contact width. Refer to *“Seating
Contact Width” earlier in this section. If seat is
pitted or burned, additional seat conditioning with
a 45 degree valve seat cutter is required.

3. If contact area is too wide, use a 15 degree valve
seat cutter to narrow the valve seat. If contact
area is too narrow, use the 45 degree valve seat
cutter to widen.

4, After desired seat width is achieved, lap valve on
seat in two steps, first with a course lapping
compound applied to its face and then with a fine
compound, each time using a valve lapper.

622/ 627

A 15°

B 45&°
622 INTAKE VALVE
627 EXHAUST VALVE

BaziBet EJS0476A2

Figure 58--Valve Seating Contact Pattem Width

Figure 59-—Valve Head Cutting Angles
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J 23800-5

Cylinder Head
Figures 62, 63 and 64

Inspect

NOTICE: Do not use any sharp edged tools to
scrape off carbon. Be careful not to scuff or
nick the sealing surfaces when cleaning. This
could lead to leakage and reduced power output.

A VALVE SPRING
FREE LENGTH EJS0606A1

Figure 60—Measuring Valve Spring Free Length
Valve Springs
Figures 60 and 61

Inspect

*» Valve springs for evidence of weakness or
distortion, Replace as necessary.

Measure

Tools Required:
J 26900-5 Vemier Caliper
J 22738-2 Valve Spring Tester

1. Each valve spring free length using a J 26900-5
(Figure 60). Standard free length 1s 36.83 mm
(1.4500-inches), If valve spring free length is less
than 35.67 mm (1.4043-inches), replace the valve
spring.

2. Using a J 22738-2, measure valve spring preload.
Standard preload is 10.7 to 12.5 kg at 31.5 mm
(23.6 to 27.5 lbs. at 1.24-inches).

3. Valve spring squareness, using a square and
surface plate, to check each valve spring for
squareness in terms of clearance between end of
valve spring and square. Valve springs with a side
clearance larger than 2.0 mm (0.079-inch) must be
replaced (Figure 61).

683

AR 2 R e R
A VALVE SPRING SQUARENESS SPECIFICATION:
2,0 mm (0.079") MAX.
683 VALVE SPRING EJS0626A1

Figure 61—Measuring Valve Spring Squareness

1. Clean cylinder head with solvent and air dry

thoroughly. Remove all carbon from combustion
chambers,

2. Cylinder head for cracks in intake and exhaust

ports, combustion chambers, and head surface.

3. Flatness of cylinder head gasket surface. Using a

straightedge and feeler gage, check surface at a
total of six locations (Figure 62). If distortion
exceeds the 0.05 mm (0.002-inch) limit at any
location, resurfacing of the head is necessary. If

A CYLINDER HEAD DISTORTION LIMIT EJS0488A2

Figure 62--Cylinder Head Distortion Measurement
Locations

A

A\

2
e e I
<P

A CYLINDER HEAD DISTORTION LIMIT
EJS0456A2

Figure 63-—Measuring Intake Manifold Seating Surface-

Distortion
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distortion cannot be brought within limits, replace
cylinder head. Leakage of combustion gases from
this gasket joint is often due to a warped gasket
surface; such leakage results in reduced power
output,

4, Distortion of manifold seating faces. Using a
straightedge and a feeler gage, check seating faces
of intake and exhaust manifolds on cylinder head
(Figures 63 and 64). Distortion limit is 0.0 mm
(0.004-inch). If distortion cannot be brought
within limit by resurfacing, replace cylinder head.

Valve Guide Clearance
Figure 65

Measure

Tools Required:
J 26900-1 Outside Micrometer
J 26900-14 Small Hose Gages

1. Valve stem outside diameter using a J 26900-1
and record the measurement (Figure 65). The
standard outside diameters for valve stems are
5.465 to 5.480 mm (0.2152 to 0.2157-inch) for
intake valves and 5.440 to 5.455 mm (0.2142 to
0.2148-inch) for exhaust valves. Measure the
diameter at more than one place along the length
of the valve stem. Record measurement.

2. Valve guide inside diameter using a J 26900-14
(Figure 65). Record the measurement. The
standard inside diameter of valve guides is 5.500
to 5.512 mm (0.2166 to 0.2170-inch) for intake
and exhaust valve guides. Measure the diameter at
more than one place along the length of the valve
guide. Record measurement.

3, Valve stem-to-valve guide clearance by
subtracting the valve stem outside diameter
measurement from the valve guide inside diameter
measurement. Standard clearances are 0.020 to

A CYLINDER HEAD DISTORTION LIMIT EJS0508A2

Figure 64—Measuring Exhaust Manifold Seating Surface
Distortion

J 26800-1

622 INTAKE VALVE
627 EXHAUST VALVE
639 CYLINDER HEAD

639

EJS0B66A1

Figure 65—Measuring Valve and Valve Guide

0.047 mm (0.0008 to 0,0018-inch) for the intake
valves and 0.045 to 0.072 mm (0.0018 to
0.0028-inch) for the exhaust valves. If the intake
valve guide clearance exceeds 0.07 mm
(0.0027-inch), replace the intake valve and valve
guide. If the exhaust valve guide clearance
exceeds 0.09 mm (0.0035-inch), replace the
exhaust valve and valve guide.

Valve Guide Installation
Figures 66, 67 and 68

Install or Connect

Tools Required:
J 37972 Reamer
J 37971 Reamer
J 37968 Valve Guide Seal Installer Kit

1. Before installing valve guide to cylinder head,
ream guide hole with a J 37972 to remove burrs
(Figure 66).

_YJ Important

*» Do not reuse old valve guide once
disassembled. Install a new valve guide.

« Intake and exhaust valve guides are identical.

J 37972

639

LE- -
639 CYLINDER HEAD

Figure 66—Reaming Valve Guide Bore
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2. Valve guide to cylinder head using a J 37968.
Drive in new valve guide until J 37968 contacts
cylinder head. After installing, make sure the
valve guide protrudes from cylinder head by
11.5 mm (0.45-inch) (Figure 67).

3. Ream valve guide with a J 37971 (Figure 68).
After reaming, clean bore.

Camshaft
Figures 42, 43, 44,

Measure

Tools Required:

J 8001 Dial Indicator Set

J 26900-13 Magnetic Base

J 26900-2 Outside Micrometer

1. Camshaft journal runout using a J 8001 with a

J 26900-13 (Figure 42). Place the camshaft
between two V-blocks and rotate slowly while
measuring journal runout. Maximum camshaft
Jjournal runout is 0.10 mm (0.0039-inch). If
camshaft journal runout exceeds 0.10 mm
(0.0039-inch), replace the camshaft.

A VALVE GUIDE PROTRUSION 11.5 mm (0.45"
EJS0526A2

Figure 67—Valve Guide Installation

J 37971

687 VALVE GUIDE

Figure 68—Reaming Valve Guide

2. Camshaft lobe height using a J 26900-1
(Figure 43). Standard intake camshaft lobe height:
36.171 to 36331 mm (1.4241 to 1.4303-inch).
Minimum intake camshaft lobe height: 36.071
mm (i.4202-inch). Standard exhaust camshaft
lobe height: 36.356 to 36.516 mm (1.4314 to
1.4376-inch). Minimum exhaust camshaft lobe
height: 36.256 mm (1.4275-inch). If any intake or
exhaust camshaft lobe is below minimum lobe
height, replace the camshaft.

3. Camshaft journal clearance using plastic-type
gaging material. Place one piece of plastic-type
gaging material the full width of a journal on each
camghaft journal parallel to the camshaft. Install
the camshaft into the camshaft carrier in the
cylinder head. Install the camshaft carrier caps
and tighten the carrier cap bolts gradually in the
order shown in Figure 44,

@ Tighten

» Camshaft carrier cap bolts to 10 N.m
(89 Ib. in.).

¥ | Important

* DO NOT rotate the camshaft with plastic-type
gaging material instatled.

Carefully remove the camshaft carrier caps
without disturbing the plastic-type gaging
material. Measure each piece of plastic-type
gaging material at its widest point using the
gaging scale provided on the plastic-type
gaging material packaging.

Standard camshaft journal clearance: 0.040
to 0.082 mm (0.0016 to 0.0032-inch).

Maximum camshaft journal clearance:
0.12 mm (0.0047-inch).

If camshaft journal clearance exceeds
0.12 mm (0.0047-inch), install the camshaft
carrier caps onto the camshaft carrier and
tighten the carrier cap bolts to specification.
Measure the camshaft journal bore inside
diameter using a telescopic micrometer. Then,
measure the camshaft journal outside diameter
using the J 26900-1,

Standard camshaft journal bore inside
diameter: 28.000 to 28.021 mm (1.1024 to
1.1031-inch).

Standard camshaft joumal outside diameter:
27.939 to 27.960 mm (1.1000 to 1.1008-inch).

If the camshaft journal outside diameter is
farther out of specification than the camshaft
journal bore inside diameter, replace the
camshaft. If the camshaft journal bore inside
diameter is farther out of specification than the
camshaft journal outside diameter, replace the
cylinder head.
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688 OIL PAN g
689 ENGINE OIL DRAIN PLUG
690 GASKET

691 OCIL PUMP STRAINER
692 OIL PUMP STRAINER “O" RING

EJS0738A1

6063

891

688

688 OQIL PAN
691 Olt PUMP STRAINER

6063 CYLINDER BLOCK EJSO756A1

Figure 83—Engine Cil Pan and Oil Pump Strainer

ENGINE OIL PAN AND OIL PUMP
STRAINER

Figures 69 through 73
Remove or Disconnect

1. Raise and suitably support vehicle. Refer to
SECTION 0A.

2. Four bolts and front skid plate from vehicle (if
equipped).

3. Front differential assembly from chassis

{four-wheel drive model vehicles). Refer to
SECTION 4C.,

4, Crankshaft position sensor bolt and remove
crankshaft position sensor.

5. Place a drain pan beneath engine oif pan to catch
escaping oil.

6. Engine oil drain plug and gasket allowing engine
oil to drain (Figure 70).

7. Transmission left side support bracket, two bolts
(4-speed automatic transmission models).

388 OlL PAN

683 ENGINE OIL DRAIN PLUG EJSO748At

Figure 71—Engine Oil Pan and Oil Pump Strainer Removal

8. Clutch housing lower plate (manual transmission
equipped vehicles, refer to SECTION 7B) or
torque converter housing lower plate (automatic
iransmission equipped vehicles, refer to
SECTION 7A).

9. Sixteen bolts, two nuts and engine oil pan from
cylinder block (Figure 71).

10. Two bolts and oil pump strainer from cylinder
block.

Clean

1. Inside of engine oil pan and oil pump strainer
screen,

2, Mating surfaces of engine oil pan and cylinder
block.

APPLY GM P/N 1052914 SILICONE SEALANT, OR
EQUIVALENT

[37] onran

EJS0766A1

Figure 70—Engine Oil Pan Drain Plug

Figure 72—Engine Oil Pan Gasket Application
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688 OIL PAN 683
691 OIL PUMP STRAINER

692 OIL PUMP STRAINER *O" RING EJS0776A1

Figure 73—Installing Oil Pump Strainer and Engine Oil Pan

Install or Connect

1. Apply silicone sealant GM P/N 1052914, or
equivalent, to the engine oil pan mating surface in
a continuous bead (Figure 72),

2. Oil pump strainer to cylinder block; secure with
two bolts (Figure 73).

I@ Tighten

* Oil pump strainer bolts to 11 N.m (97 Ib. in.).

3. Engine oil pan to cylinder block; secure with
sixteen bolts and two nuts.

@ Tighten

*» Engine oil pan nuts and bolts to 11 N.m
(97 1b. in.).

4. Clutch housing lower plate (manual transmission

equipped vehicles, refer to SECTION 7B) or

torque converter housing lower plate (automatic

transmission equipped vehicles, refer to
SECTION 7A).

5. Transmission left side support bracket, two bolts
(4 spd. automatic transmission models).

6. Engine oil drain plug and gasket.

I@ Tighten

» Engine oil drain plug to 35 N.m (26 Ib. ft.).
7. Crankshaft position sensor.

8. Front differential assembly to chassis (four-wheel
drive model vehicles). Refer to SECTION 4C.

9. Front skid plate (if equipped); secure with four
bolts.

@ Tighten

» Front skid plate bolts to 55 N.m (40 b, ft.).
10. Lower vehicle.

11. Refill engine oil to specifications. Refer to
SECTION 0B.

636

636 OIL PUMP BODY

693 OIL PUMP GASKET

694 OIL PUMP OUTER GEAR
695 OiL PUMP INNER GEAR

896 GEAR PLATE EJSO786A1

Figure 74—O0il Pump
Inspect

* Upon completion of installation, check oil
pressure, Refer to SECTION 6.

OIL PUMP
Figures 70 through 81

«2| Remove or Disconnect

Tool Required:
J 35271 Flywheel Holder

1. Discharge and recover refrigerant (if equipped).
Refer to SECTION IB.

2. Raise and suitably support vehicle. Refer to
SECTION 0A.

3. Four bolts and front skid plate from vehicle (if
equipped). :

4. Front differential assembly from chassis

(four-wheel drive model vehicles). Refer to
SECTION 4C.

5. Place a drain pan beneath engine oil pan to catch
escaping oil.

6. Engine oil drain plug and gasket allowing engine
oil to drain (Figure 70).

7. Clutch housing lower plate (manual transmission
equipped vehicles, refer to SECTION 7B) or
torque converter housing lower plate (automatic

transmission equipped vehicles, refer to
SECTION 7A).
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8. Sixteen bolts and two nuts and engine oil pan
from cylinder block (Figure 71).

9. Two bolts and oil pump strainer from cylinder
block.

10. Lower vehicle.

11, A/C drive belt, compressor and bracket (if
equipped). Refer to SECTION 1B,

12, Timing belt outside cover, timing belt and
tensioner. Refer to “Timing Belt and Tensioner”
earlier in this section. :

13. Oil level indicator from guide tube.

14. One bolt and guide tube with O-ring from oil
pump.

15. Lock crankshaft using a J 35271 on the flywheel
(Figure 75),

16. Crankshaft timing belt gear bolt (Figure 76).

17. Crankshaft timing belt gear.

697 FLYWHEEL EJSO796A1

Figure 75—Locking Flywheel

€99

698 TIMING BELT GUIDE
699 CRANKSHAFT TIMING BELT GEAR BOLT

6000 CAANKSHAFT TIMING BELT GEAR EJS0806A1

636 OIlL PUMP BODY EJS0818At

Figure 76—Crankshaft Timing Belt Gear Bolts

Figure 77—0il Pump Bolts

18. Seven bolts and oil pump assembly, gasket, rubber
oil pump-to-coolant pump seals and two guide
pins from cylinder block (Figure 77).

Clean

 Cylinder block, oil pump and oil pan mating
surfaces.

4] Install or Connect

Tool Required:
J 34853 Crankshaft Oil Seal Guide
1. Apply a thin coat of oil to J 34853,
2. Oil seal to crankshaft using a J 34853 (Figure 78).
3. Two guide pins and oil pump assembly using
J 34853 (Figures 79 and 80); secure with seven
bolts.

[2] Tighten

» Oil pump bolts to 11 N.m (97 lb. in.).

EJS0828At

Figure 78—0il Seal Installation With J 34853
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A SHORT OIL PUMP BOLTS

B LONG OIL PUMP BOLTS EJS0836A1

Figure 78—Qil Pump Bolt Locations
Inspect

« Ensure the oil seal lip is not uptumed, then
remove the J 34853.

4. Raise and suitably support vehicle. Refer to
SECTION 0A.

5. Apply gasket paste GM P/N 1050026, or
equivalent, to the engine oil pan mating surface in
a continuous bead (Figure 72).

6. Oil pump strainer to engine oil pan.

7. Oil pump strainer to cylinder block; secure with
one oil pump strainer bolt and one oil pump
strainer bracket bolt (Figure 73).

Tighten

+ Oil pump strainer bolt and oil pump strainer
bracket bolt to 11 N.m (97 1b. in.).
8. Engine oil pan to cylinder block; secure with
sixteen bolts and two nuts.

636 OIL PUMP BODY
6001 COOLANT PUMP

6002 COOLANT PUMP-TO-OIL PUMP SEAL
EJS0846A1

@ Tighten

* Engine oil pan nuts and bolts to 11 N.m
(97 1b. in.).

9. Engine oil drain plug and gasket to engine oil
pan.

Tighten

» Engine oil drain plug to 35 N.m (26 Ib. ft.).
10. Clutch housing lower plate (manual transmission
equipped vehicles, refer to SECTION 7B) or
torque converter housing lower plate (automatic

transmission equipped vehicles, refer to
SECTION 7A).

[1. Front differential assembly to chassis (four-wheel
drive model vehicles). Refer to SECTION 4C,

12. Front skid plate (if equipped); secure with four
bolts.

@ Tighten

* Front skid plate bolts to 54 N.m (40 b, ft.).
13. Lower vehicle,
14. Crankshaft timing belt gear; secure with one bolt.

[@] Tighten

* Crankshaft timing belt gear bolt to 110 N.m
(81 Ib. ft.).

15. Guide tube with new O-ring and oil level
indicator to cylinder block; secure with one bolt.

@ Tighten

« Guide tube bolt to 14 Nom (10 Ib. ft.).

16. Timing belt outside cover, timing belt and
tensioner. Refer to “Timing Belt and Tensioner”
earlier in this section, :

17. A/C drive belt, compressor and bracket
(if equipped). Refer to SECTION 1D.

18. Refill engine oil to specifications. Refer to
SECTION OB,

19. Evacuate and charge A/C system (if equipped).
Refer to SECTION 1B,

696 GEAR PLATE

Figure 80—Rubber Oil Pump-To-Coolant Pump Seals

Figure 81—Gear Plate
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694 OIL PUMP OUTER GEAR

695 OIL PUMP INNER GEAR EJS0876A1

695 . 694

694 OIL PUMP OUTER GEAR

685 OIL PUMP INNER GEAR EJS0886A1

Figure 82—0il Pump Outer and Inner Gears

20. After completing installation, start engine and

check for normal oil pressure (refer to
SECTION 6).

Oil Pump Overhaul
Figures 81 through 84

Disassemble

1. Five screws and gear plate from oil pump body
(Figure 81).

2. Outer and inner oil pump gears from oil pump
body (Figure 82).

Inspect

» Oil pump outer and inner gears, gear plate and oil
pump body for excessive wear or damage.

Measure

1. Radial clearance between oil pump outer gear and
oil pump body using a feeler gage (Figure 83). If
clearance exceeds 0.310 mm (0.0122-inch),
replace oil pump outer gear and/or oil pump body
as necessary.

2. Side clearance between the oil pump gears and a
straightedge using a feeler gage (Figure 84). If
clearance exceeds 0.15 mm (0,0059-inch), replace
the gears as necessary.

@ Assemble

1. Apply a thin coat of new engine oil to il pump
inner and outer gears, oil seal lip, and inside
surface of oil pump body and gear plate.

2. Oil pump outer and inner gears to oil pump body.

3. Gear plate to oil pump body; secure with five
SCIews.

9| important

*Be sure that the oil pump gears operate
smoothly after installation of the gear plate.

Figure 83—Radial Clearance Measurement

A SIDE CLEARANCE 0.15 mm (0.0058")

EJS0898A1

Figure 84—Side Clearance Measurement

PISTONS, PISTON RINGS, CYLINDERS
AND CONNECTING RODS

Figures 86 through 89

+| Remove or Disconnect

1. Cylinder head from the cylinder block. Refer to
“Camshaft, Valves and Cylinder Head” earlier in
this section,

2. Engine oil pan and oil pump strainer. Refer to
“Engine Oil Pan and Oil Pump Strainer” earlier
in this section.

3. Mark cylinder number on each piston, connecting
rod and connecting rod bearing cap.

4. Eight nuts and connecting rod bearing caps.

S. Slide hose piece over comnecting rod studs to
prevent damage to the cylinder when piston and
connecting rod are removed (Figure 86).

Clean

* Carbon from top of cylinder bore.

6. Piston and connecting rod from cylinder bore by
pushing out through the top of the cylinder bore.
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6003 UPPER COMPRESSICON RING
8004 SECOND COMPRESSION RING
6005 OIL RING

6006 C-CLIP

6007 CONNECTING ROD

6008 CONNECTING ROD BEARING CAP
6009 CONNECTING ROD BEARING
6010 PISTON PIN

6012 PISTCN EJS0B0BAL

Figure 85—Piston Assembly

install or Connect

Tool Required:
J 8037 Piston Ring Compressor

1. Apply light coat of clean engine oil to pistons,
rings, cylinder walls, connecting rod bearings and
crank pins.

2. Guide hoses over the connecting rod bolts to
prevent damage to bearing journal and connecting
rod bolt threads when installing connecting rods
(Figure 87).

3. Piston and connecting 1od into cylinder bore using
a J 8037, ensuring arrow mark on top of the
piston points to crankshaft pulley end (Figures 88
and 89), Use a hammer handle to tap piston head
and install piston into cylinder bore, keeping
J 8037 pressed securely against the top of the
cylinder block until all piston rings have entered
cylinder bore.

4, Remove hose pieces from connecting rod bolts.

. Connecting rod bearing cap to connecting rod;
secure with two nuts. -

71 Important

wh

».Be sure to point arrow mark on cap toward the
crankshaft pulley side.

@ Tighten

» Connecting rod bearing cap nuts to 35 N.m
(26 1b. ft.).

6063 CYLINDER BLOCK

Figure 86——Installing Piston

> wll | & 8016
Sl TRE=S)
e,
A .\\_
7 ‘I: r"
IRl
h
7‘ A
e e

A GUIDE HOSES

6016 BEARING CAP SUPPORTS £JS0916AT

Figure 87—Guide Hose Installation

A CRANKSHAFT PULLEY SIDE B FLYWHEEL SIDE

EJS0838A1

Figure 88—Piston Arrow Mark-To-Cylinder Block Orientation

6. Engine oi! pan and oil pump strainer. Refer to
“Engine Qil Pan and Oil Pump Strainer” earlier
in this section.

7. Cylinder head to the cylinder block. ‘Refer to
“Camshaft, Valves and Cylinder Head” earlier in
this section.
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6007

6012
6012

' 6010

x: g(f::; CTING ROD 6007 CONNECTING ROD 6007

6012 PISTON G 6010 PISTON PIN

EJS0946A1 6012 PISTON EJS0956A1
Figure 88—Remaving Piston Pin C-Clip Figure 80--Removing Piston Pin
Pistons
Figures 90 through 100 6012
> Disassemble

1. Using a piston ring expander, remove two
compression rings and oil ring from piston.

2. Two C-clips from piston pin ends (Figure 89).
3. Push piston pin out (Figure 90).

Clean

Tool Required:

J 3936-03 Piston Ring Groove Cleaner J 26900-3
¢ Carbon from ring grooves using a J 3936-03.
Remove remainder of carbon from piston head A 18 mm (0.63")
using suitable tools. 6012 PISTON

EJS0066AT

Measure

Figure 91—Measuring Piston Diameter
Tools Required:

J J26900-3 Outside Micrometer
J J8087 Cylinder Bore Gage 6063

1. Piston diameter using a J 26900-3 at the piston
grading position located 15 mm (0.59-inch) from
the piston skirt end and in the direction
perpendicular to the piston pin (Figure 91).
Record measurement,

2. Cylinder bore inside diameter using a J 8087
(Figure 92). Cylinder bore diameter limit is
75.15 mm (2.9586-inches).

3. Piston oil clearance by subtracting the piston
outside diameter from the cylinder bore inside
diameter. If the piston oil clearance is not 0.02 to
0.04 mm (0.0008 to 0.0015-inch) in any cylinder,
replace all four pistons. If necessary, rebore all '
ﬂllr?ee cylinders or replace the cylmgg block. 6063 CYLINDER BLOCK EJe0o78A1

Fiaure 92—Mseasurina Culindar Rara
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6003 UPPER COMPRESSION RING
EJS0668A1

NO. 1 CYLINDER
NO. 2 CYLINDER
NO. 3 CYLINDER
[ — No_ 4 GYLINDER

FLYWHEEL

EJS1006A1

Figure 93—Piston Ring Groove Measurement

» There are three sizes of piston available; one
standard and two oversize:

+ Standard piston diameter specification; 74.970
to 74.990 mm (2.9516 to 2.9523-inches).

*0.25 mm (0.0098-inch) oversized piston
diameter specification: 75.220 to 75.230 mm
(2.9614 to 2.9618-inches),

*0.50 mm (0.0196-inch} oversized piston
diameter specification: 75.470 to 75.480 mm
(2.9712 to 2.9716-inches).

4. Piston ring groove clearance by fitting a new
piston ring into the piston groove and measuring
the clearance between the ring and ring land using
an appropriate feeler gage (Figure 93). Before
measurement can be made, the piston grooves
must be clean, dry, and free of carbon,

*» Piston upper compression ring groove
clearance specification: 0.03-0.07 mm
(0.0012-0.0027-inch).

* Piston lower compression ring groove
clearance specification: 0.02-0.06 mm
(0.0008-0.0023-inch).

If ring groove clearance is not within
specification, the piston must be replaced.

6012
6012 PISTON

EJS0896A1

Figure 94—Piston Diameter |dentification

Figure 35—Cylinder Diameter Identification
Assemble

9| Important

w

» Two sizes of pistons are available as standard
size replacement parts ensuring proper
piston-to-cylinder clearance.

When installing a standard size piston, make
sure to match each piston with a cylinder as
follows:

A. Each piston has a stamped number 1 or 2.
These numbers represent the outer diameter of
the piston (Figure 94).

B. There are also stamped numbers 1 or 2 on the
cylinder block (Figure 95). The first number
indicates the inner diameter of the No. 1
cylinder, the second number, the No. 2
cylinder, the third number, the No. 3 cylinder,
and the fourth number, the No. 4 cylinder.

C. The stamped numbers on the pistons must
correspond with the numbers stamped on the
cylinder block for the stamped piston and
cylinder nmumber diameter specifications
(Figure 96).

. Connecting rod to piston by applying engine oil to

piston pin holes, piston and the connecting rod.
Fit connecting rod to piston (Figure 97).

. Piston pin to piston assembly; secure with two

C-clips.

. Oil ring to piston head.
. Compression rings to piston head using a piston

ring expander.

91 Important

» The compression rings have an “R™, “RN",
or “T” identification mark stamped on one
side. When installing these rings to the piston,
direct marked side of each ring toward the top
of the piston (Figure 98).
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PISTON CYLINDER
NUMBER NUMBER PISTON-TO-
ATTHETOP OUTSIDE DIAMETER (MARK} BORE DIAMETER CYLINDER
IMARK) CLEARANCE
0.02-0.04 com
1 74.98-74.99 mm 1 75.01-75.02 mm (0.0008~
(2.9520-2.8524%) (2.9531-2.9535") 0.0015%)
0,02-0.04 mm
2 74,67-74.98 mm 2 75.00~75.01 mm {0.0008—
{2.6516-2.9520") {2.9526~2.9531") 0.6015"
EJS1016A1

Figure 96—Cylinder-To-Piston Orientation

» The upper compression ring differs from the
lower compression ring in thickness, shape,
and color of cylinder wall contact surface
(Figure 98). When installing the oil ring,
install the spacer first and then the two rails,

« Offset the end gap of each ring as shown in
Figure 99.

Piston Rings
Figure 100

Measure

« Piston ring end gap by inserting each piston ring
into cylinder bore, positioning ring at a point 120
mm (4.72-inches) from the top. Use the top of a
piston to push ring in squarely. Measure ring end
gap with a feeler gage (Figure 100). The cylinder
bore top must be free of carbon before inserting
the piston ring.

+ Piston upper compression ring end gap
specification 18 0.2¢ to 0.35 mm (0.0079 to
0.0137-inch).

6012

CRANKSHAFT
PULLEY SIDE

6007

6006

0

A ARROW MARK

8 OIL HOLE (SHOULD BE ON INTAKE SIDE)
6006 C-CLIP
8007 CONNECTING ROD
6012 PISTON

EJS1026A1

Figure B7—Piston-To-Connecting Rod Orientation

A IDENTIFICATION MARK
6003 UPPER COMPRESSION RING
6004 LOWER COMPRESSION RING

6005 OIL RING EJS1036A1

Figure 98—Piston Ring Installation

» Piston lower compression ring end gap
specification is 0.20 to 0.35 mm (0.0079 to
0.0137-inch}.

» Piston oil ring end gap specification is 0.20 to
0.70 mm (0.0079 to 0.0275-inch).

Piston Pins
Figure 101

Inspect

» Piston pin should fit into piston bore easily at
normal room temperature,
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B
8012
Ao PISTON P
B INTAKESDDE F 6010 PISTON PIN EJS1066A1
C EXHAUST SIDE ¢ Figure 101—Measuring Piston Pin Diameter
H
° AHRO:MARK 2.Piston pin diameter using a J 26900-1
€  UPPER COMPRESSION RING END GAP (Figure 101). Record measurement. Standard
F LOWER COMPRESSION RING END GAP piston pin diameter is 18.995 to 19.000 mm
G OIL RING RAIL GARS (0.7479 to 0.7480-inch). If the piston pin diameter
H OIL AING SPACER GAP is out of specification, replace the piston pin.
6012 PISTON EJS1046A1 3. Subtract piston pin diameter from connecting rod
bore inside diameter to obtain piston pin
Figure 99—Piston Ring End Gap Positioning clearance. Piston pin clearance specification is
0.003 to 0.016 (0.0001 to 0.0006-inch). If the
piston pin clearance exceeds 0.05 mm
(0.002-inch), replace the connecting rod and/or
piston pin.
Cylinders
Figure 102
Inspect
A .
» Cylinder walls for scratches, gouges, roughness,
or ridges which indicate excessive wear.
‘x‘_’__'_ﬂ:‘ff"‘\' NOTICE: If cylinder bore is very rough,

A 130 mm (5.127) 6003/5004/8005 deeply scratched or ridged, rebore cylinder and
6003 UPPER COMPRESSION RING use oversize piston. If reboring of any cylinder
8004 L OWER COMPRESSION RING 1S lnegdcd,l it t‘}’;’lu be nccestsary tO. rebore all four
6005 OIL RING cylinders to the same next oversize.

8063 CYLINDER BLOCK EJST056A1

Figure 100 Measuring Piston Ring End Gap
Measure

Tool Required:
J 26900-1 Outside Micrometer

1. Connecting rod bore inside diameter using a
telescoping micrometer. Record measurement.
Standard connecting rod bore inside diameter is
19.003 to 19.011 mm (0.7482 to 0.7486-inch). If
the connecting rod bore is out of specification,
replace the connecting rod.

>

50 mm {1.96")
B g5mm (3.74") EJSO546A2

Figure 102—Cylinder Bore Measurement Positions
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6016 BEARING CAP SUPPORTS

6063 CYLINDER BLOCK EJS1086A1

UsS025

EJS1096A1

Figure 103—Connecting Rod Side Clearance

g’ Measure

Tool Required:
J 8087 Cylinder Bore Gage

» Cylinder bore in thrust and axial directions at two
points, 50 mm and 95 mm (1.96-inches and
3.74-inches) from top of cylinder using J 8087
(Figure 102). If the cylinder bore exceeds
75.15 mm (2.9586-inches), the cylinders must be
rebored and an oversize piston installed.

» Take the difference between the thrust and axial
measurements of the upper position and the thrust
and axial measurements of the lower posmon
This is the taper measurement.

» Take the difference between the thrust and axial
measurements at each of the positions. This is the
out-of-round measurement.

» If the taper and/or the out-of-round measurement
exceeds the maximum specification of 0.10 mm
(0.0039-inch), the cylinder must be rebored.

Connecting Rods
Figure 103

-ﬂ;l Measure

1. Connecting rod side clearance using a feeler gage
with connecting rod fitted and connected to
crankshaft (Figure 103). Connecting rod side
clearance specification is 0.10 to 0.20 mm (0.0039
to 0.0078-inch). If the side clearance exceeds
0.35 mm (0.0137-inch), the connecting rod must
be replaced.

2. Connecting rod alignment by mounting connecting
rod on an aligner and measuring for bow and
twist of the connecting rod. If the connecting rod
bow is more than 0.05 mm (0.0020-inch) and/or
twist is more than 0.10 mm (0.0039-inch), the
connecting rod must be replaced.

Crankshaft and Connecting Rod Bearings
Figures 105, 106 and 107

V Inspect

1. Crankshaft for uneven wear or damage. If
crankshaft is damaged, it must be replaced.

Figure 104—0.25 mm (0.0088-inch) Undersize Connecting
Rod Bearing .

2. Connecting rod bearings for signs of fusion,
pitting, burn or flaking and observe contact
pattern. Any connecting rod bearing found in
defective condition must be replaced.

* Two kinds of connecting rod bearings are
available: Standard size and a 0.25 mm
(0.0098-inch) undersize bearing. To distinguish
them, the undersize bearing has the stamped
number “US025” on its backside (Figure 104).
The standard size bearing has no stamped number.

@ Measure

Tool Required:
J 26900-2 Qutside Mlcromcter
1. Crankshaft diameter and out-of-round
measurement using a J 26900-2.

» Crankshaft standard size diameter specification
is 43.982 to 44.000 mm (1.7316 to
1.7322-inches).

*+ 0.25 mm (0.0098-inch) undersize crankshaft
diameter specification is 43.732 to 43.750 mm
(1.7218 to 1.7224-inches).

» Crankshaft out-of-round specification is a
maximum of 0.01 mm (0.0004-inch).

6063 -

A CRANKSHAFT PULLEY SIDE

B ARROW MARK -
6008 CONNECTING ROD BEARING CAP
8016 BEARING CAP SUPPORTS
6063 CYLINDER BLOCK

EJS1108A1

Figure 105—Installing Connecting Rod Bearing
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If the crankshaft is out of specification, the
crankshaft must be replaced as necessary or
ground to the undersize diameter specification 6063 Ve
and the comnecting rod bearing replaced with
the undersized bearings.

Clean

» Connecting rod bearing and crankshaft.
2. Connecting rod bearing clearance. :

A. Install connecting rod bearing in connecting
rod and connecting bearing cap. '

B. Place a piece of plastic-type gaging material B
the full width of the connecting rod bearing
(parallel to crankshaft), avoiding the oil A
passage hole,

C. Install the connecting rod bearing cap to the
connecting rod with the arrow mark on the cap
facing toward the crankshaft pulley A OIL GROOVE
(Figure 105). B MAIN BEARING UPPER HALF

6063 CYLINDER BLOCK

NOTICE: Apply clean engine oil to the Edsriz6a
connecting rod bolts prior to installation and - - -
never tumn the crankshaft with the plastic-type Figure 107—Main Bearing Upper Half
gaging material installed. crankshaft must be ground to the undersize
diameter specification and undersized bearing
@ Tighten ?ggd in pl;ce of the standard size connecting
» Connecting rod bearing cap bolts to 35 N.m
(26 Ib. ft.), MAIN BEARINGS
D. Remove the connecting rod bearing cap from Figures 108 and 109
the connecting rod and, using a scale on the
plastic-type gaging material envelope, measure .
the connecting rod bearing clearance at the Remove or Disconnect
widest point of the plastic-type gaging material ) _
(Figure 106). Connecting rod bearing clearance 1. Engine oil pan and oil pump strainer from
specification: 0.020-0.050 mm cylinder block. Refer to “Engine Oil Pan and Oil

(0.0008-0.0019-inch) with a limit of 0.080 mm Pump Strainer” earlier in this section.

(0.0031-inch). If connecting rod bearing 2. Ten bolts and bearing cap supports, main bearing

clearance is greater than 0.080 mm : e 1 half.
(0.0031-inch) use a new standard size bearing caps and main bearing lower

and remeasure clearance. If clearance still 37 Main bearing upper half.
cannot be brought into specification, the

6016

, ff@l BN AR X ¢
CEHE S

__ F"l!.‘_f!ﬂ\!sl'ﬂ@ ‘

(2 14 I T I V]

po— = )
A PLASTIC-TYPE GAGING MATERIAL ' I
B SCALE
6016 BEARING CAP SUPPORTS A GRANKSHAFT PULLEY SIDE
6063 CYLINDER BLOCK EJSTHBAL 8  FLYWHEEL SIDE EJS1136A1

Figure 106—Measuring Connecting Rod Bearing Clearance Figure 10B—Installing Main Bearing Caps
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Inspect

» Main bearings for pitting, scraiches, wear or
damage. If any of these conditions are found,
replace both upper and lower halves of main
bearings.

Important

« Any time main bearings must be replaced,
both the upper and lower half should be
replaced as a set. Never replace only one haif.

3¢ Install or Connect

Important

« The main bearing upper half hag an oil groove.
Install with oil groove to cylinder
(Figure 107).

1. Main bearing upper half.

2. Bearing cap supports and main bearing caps to
cylinder block. Install each cap in ascending order
of numbers 1, 2, 3, 4 and S5 starting from the
crankshaft pulley side and going to the flywheel
side, Make sure all arrow marks point toward
crankshaft pulley side (Figure 108).

Tighten

* Main bearing cap bolts to 54 N.m (40 lb. ft.),

Important '

» Gradual and uniform tightening is important
for main bearing cap bolts.

+ After tightening main bearing bolts, check to
be sure that crankshaft rotates smoothly when
turned by hand.

3. Oil pump strainer and engine oil pan to cylinder
block. Refer to “Engine Oil Pan and Oil Pump
Strainer” earlier in this section.

A PLASTIC-TYPE GAGING MATERIAL

B SCALE EJS1146A1

Figure 109—Measuring Main Bearing Clearance

Main Bearing Clearance
Figures 109 and 110

1. Remove main bearing caps.

2. Clean main bearings and main journals.

3. Place a piece of plastic-type gaging material across
the full width of main bearing {parailel to crankshaft)
on the journal while avoiding the oil hole.

4. Install main bearing caps and bearing cap supposts
to cylinder block. Install each cap in ascending
order of numbers 1, 2, 3, 4 and S starting from
the crankshaft pulley end and going to the
flywheel end. Make sure all arrow marks point
toward crankshaft pulley end (Figure 108).

Tighten

« Main bearing cap bolts to 34 Nom (40 lb, ft.).

NOTICE: Do not rotate crankshaft while
plastic-type gaging material is installed.

¥ 1 important

« Main bearing caps MUST be torqued to
specification in order to obtain accurate
measurement.

5. Remove main bearing cap and, using scale on
plastic-type gaging material envelope, measure
plastic-type gaging material width at its widest
point (Figure 109). If clearance exceeds
specification, replace main bearing. Standard main
bearing clearance is 0.02 to 0.04 mm (0.0008 to
0.0016-inch). If clearance exceeds 0.06 mm
{0.0023-inch), replace main bearing. Always
replace both upper and lower bearing halves as a
set,

9| mpontant

» A new standard main bearing may produce
proper clearance, If not, it will be necessary to
regrind crankshaft journal and use a 0.25 mm
(0.0098-inch) undersize bearing. For
procedures on main bearing selection, refer to
“Selection of Main Bearings” later in this
section. After selecting new main bearing,
recheck clearance as described above.

z [
"
g =gt
Wi :
TN / 2 3128
I\ e )
OR:
S ]
", = = =
EJS1166A1

Figure 110—Stamped Numerals on Crankshaft Web of No.
2 and No. 3 Cylinders
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SELECTION OF MAIN BEARINGS

Standard Bearings
Figures 111 through 114

New standard main bearings should be installed
in cases where main bearing is damaged or main
bearing clearance is out of specification. Select new
main bearings according to the following procedure.

1. Inspect the journal diameter by noting the five
stamped numerals on crank web of No. 2 and
No. 3 cylinders (Figure 110). The three numerals
(“1", 2" and “3”) represent the following
journal diameters: :

+ Stamped numeral ““1’’ represents journal
diameter of 51.994 to 52.000 mm (2.0470 to
2.0472-inches).

» Stamped numeral “2'" represents journal
diameter of 51.988 to 51.994 mm (2.0468 to
2.0470-inches).

« Stamped numeral ‘3" represents journal
diameter of 51.982 to 51.988 mm (2.0465 to
2.0468-inches). These journal diameter
indicators correspond to the main bearing caps
numbers lll”, “2", (‘3)9, 664!! and “5”
respectively.

2. Inspect the main bearing cap bore diameter
without main bearing. A five letter code is
stamped on the mating surface on the cylinder
block (Figure 111). This code consists of a
combination of three letters, “A”, “B” or “C”
and represents the main bearing cap bore

diameters (without main bearing installed) of
bearing caps “1”, “2:,’ n390’ u4n and ‘(5’1
respectively.

* “A” represents a main bearing cap bore
diameter of 56.000 to 56.006 mm (2.2047 to
2.2050-inches).

+ “B" represents 2 main bearing cap bore
diameter of 56.006 to 56.012 mm (2.2050 to
2.2052-inches).

+ “C"” represents 2 main bearing cap bore
diameter of 56.012 to 56.018 mm (2.2052 to
2.2054-inches).

. There are five sizes of standard bearings. To

distinguish them, there is a paint mark on the
center edge (Figure 112). Each color indicates the
thickness at the center of the bearing.
*» “Green” represents a main bearing thickness
of 1.996 to 2.000 mm (0.0786 to 0.0787-inch).
*» “Black” represents a main bearing thickness
of 1.999 to 2,003 mm (0.0787 to 0.0788-inch).
* Colorless (no paint) represents a main bearing
thickness of 2.002 to 2.006 mm (0.0788 to
0.0789-inch).
* “Yellow” represents a main bearing thickness
of 2.005 to 2.009 mm (0.0789 to 0.0790-inch).
* “Blue” represents a main bearing thickness of
2.008 to 2.012 mm (0.0790 to 0.07%1-inch).

. From the numbers stamped on the crank web of

No. 2 and No. 3 cylinders and the letters stamped
on the mating surface of the cylinder block,
determine new standard bearing to be installed on
the journal by referring to the *Standard Bearing
Table” (Figure 113). For example if the number
stamped on the mating surface is *“1” and the
letter stamped on the mating surface is “B”,
install the new standard main bearing with
“Black™ to its journal.

NUMERAL STAMPED ON
CRANK WEB
(JOURNAL DIAMETER)
1 2 3
LETTER A GREEN BLACK |COLORLESS
STAMPED
EISHBaAT ON MATING BLACK |[COLORLESS| YELLOW
SURFACE COLORLESS| YELLOW BLUE
Figure 111—Stamped Letters on the Cylinder Block NEW STANDARD BEARING TO BE
INSTALLED

A
A PAINT MARK EJS1178A1

Figure 112—Standard Main Bearing Paint Mark

T5473
Figurs 113—Standard Bearing Table

5. Inspect bearing clearance with new standard

bearing installed. Refer to ‘Main Standard
Bearing Clearance™ earlier in this section for
procedure, If the clearance still exceeds the limit,
use the next thicker bearing and recheck the
clearance.

. When replacing the crankshaft or the cylinder

block for any reason, select new standard bearings
to be installed by referring to the numbers
stamped on the (new) crankshaft and the letters
stamped on the mating surface of the (new)
cylinder block.
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Undersize Bearings
Figures 115 and 116

Tool Required:

J 26900-3 Outside Micrometer

A 0.025 mm (0.0098-inch) undersize
bearings is available through GM SPO. To
distinguish between them, each bearing has paint
marks on one side (Figure 114). Each color
indicates the following thickness at the center of
the bearing: '

A. “Green” & “Red"” represent bearing thickness
of 2.121 to 2.125 mm (0.0835 to 0.0836-inch).

B. “Black” & “Red” represent bearing thickness
of 2.124 to 2.128 mm (0.0836 to 0.0837-inch).

C. “Red” represents bearing thickness of 2.127 to
2.131 mm (0.0837 to 0.0838-inch).

D. “Yellow’ & ‘‘Red’’ represent bearing
thickness of 2.130 to 2.134 mm (0.0838 to
0.0839-inch).

E. “Blue” & *“Red” represent bearing thickness
of 2.133 to 2.137 mm (0.0839 to 0.0840-inch).

If 0.25 mm (0.0098-inch) undersized
bearings are to be used, regrind the crankshaft
journal as follows:

1. Regrind the crankshaft journal to a finished
diameter of 51.732-51.750 mm
(2.0367-2.0373-inches).

2. Using a J 26900-3, measure the reground journal
diameter. The measurement must be taken in two
directions, perpendicular to each other, in order to
check for an out of round condition.

3. Using journal diameter measured in step 2 and the
letters stamped on mating surface of cylinder
block, select undersize bearing to be installed by
referring to the ‘“Undersize Bearing Table"
(Figure 115).

4. Inspect bearing clearance with new undersize
bearing installed. Refer to ‘‘Main Bearing
Clearance” earlier in this section.

A PAINTMARKS A EJSHBBAT

Figure 114—Undersize Bearing Paint Marks
FLYWHEEL
Figure 116

Remove or Disconnect

1. Transmission from cylinder block. Refer to
SECTION 7A (automatic transmission equipped
vehicles) or SECTION 7B (manual transmission
equipped vehicles).

2. Clutch from flywheel (manual transmission
equipped vehicles). Refer to SECTION 7C.

inspect

« If the ring gear is damaged, cracked or worn,
replace the flywheel.

o If the surface comtacting the clutch disc is
damaged or excessively worn, replace the
flywheel (manual transmission equipped
vehicles).

@ Measure

Tools Required:
J 8001 Dial Indicator Set
J 26900-13 Magnetic Base

MEASURED JOURNAL DIAMETER

51.744-51.750 mm 51.738-51.744 mm 51.732-51.738 mm
(2.0371-2.0373") (2.0369-2.0371") (2.0367-2.0369")
LETTERS STAMPED ON LA GREEN & RED BLACK & RED RED ONLY
MATING SURFACE OF | B BLACK & RED RED ONLY YELLOW & RED
CYLINDER BLOCK C RED ONLY YELLOW & RED BLUE & RED

UNDERSIZE BEARING TO BE INSTALLED.

T5475

Figure 115—Undersize Bearing Table
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6011

697 FLYWHEEL
6011 CRANKSHAFT

J 26900-13 EJS1216A1

Figure 116—Measuring Flywheel Face Runout

Flywheel for face runout using a J 8001 with a

J 26900-13. If the runout exceeds 0.2 mm

(0.0078-inch), replace the flywheel (Figure 116).
3. Mark the flywheel-to-engine position,

4. Six flywheel retaining bolts and flywheel from
crankshaft.

5. Nylon clutch pilot bushing from crankshaft.

Clean

* Grease and dirt from flywheel outer surfaces
using suitable solvent.

+«¢ Install or Connect

6.Flywheel to crankshaft, aligning the
flywheel-to-engine marks. _

7. Apply Loctite® 414 GM P/N 12345493, or
equivalent, to the flywheel retaining bolt threads.

NOTICE: Do not apply an excessive amount
of sealant to the flywheel retaining bolt threads,
Applying too much sealant will result in the
sealant overflowing the bolt seat. This could
cause the bolt to break loose during vehicle
operation,

8. Flywheel retaining bolts to flywheel.

@ Tighten

+ Flywheel retaining bolts to 78 N.m (58 Ib. ft.).

9. Clutch to flywheel (manual transmission equipped
vehicles). Refer to SECTION 7C.

10. Transmission to engine. Refer to SECTION 7A
(manual transmission equipped vehicles) or
SECTION 7B (automatic transmission equipped
vehicles).

Flywheel Balancing (Automatic
Transmission Equipped Vehicles)

Flywheel and torque converter imbalance can be
comrected using the following procedure.

l.Change the position of the torque
converter-to-flywheel 120° at a time to cancel out
engine and torque converter unbalance. Recheck
in each position for vibration improvements.

2. If the unbalanced condition still exists, leave the
torque converter-to-flywheel in the best balanced
position. Install longer flywheel-to-torque
converter bolts, adding and removing washers
until the best balance is achieved.

NOTICE: Be sure that the bolts are not
bottoming in the holes. If a bolt bottoms the
cover could be dented, causing internal clutch
facing damage. Always rotate the torque
converter by hand after adding washers to check
for clearance.,

Inspect

1. For missing or loose torque converter-to-flywheel
bolts. Replace or tighten as necessary.

2. Torque converter for damage or missing balance
weights. If the torque converter is damaged or
balance weights are missing, replace the converter,

REAR MAIN SEAL
Figure 117

+>j Remove or Disconnect

1. Transmission from vehicle. Refer to
SECTION 7A (automatic transmission equipped
vehicles) or to SECTION 7B (manual
transmission equipped vehicles).

2. Pressure plate assembly and clutch disc (manual
transmission equipped vehicles only). Refer to
SECTION 7C.

3. Mark the flywheel-to-engine position.

4, Six flywheel retaining bolts and flywheel from
crankshaft.

5. Rear main seal (Figure 117).

6083 REAR OIL SEAL 6083

Figure 117—Rear Main Seal
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install or Connect

1. New rear main seal.

2. Apply Loctite® 414 GM P/N 12345493, or

equivalent, to the flywheel retaining bolt threads.
NOTICE: Do not apply an excessive amount

of sealant to the flywheel retaining bolt threads.
Applying too much sealant will result in the

sealant overflowing the bolt seat. This could
cause the bolt to break loose during vehicle
operation.

3. Flywheel; secure with six flywheel retaining bolts.

Tighten

[&X

*» Flywheel retaining bolts to 78 N.m (58 Ib. ft.).

9| Important

« After the rear main seal housing bolts are
tightened, the gasket may extend past the rear
main seal housing. Trim the excess with a
sharp knife so the gasket is flush with the
cylinder block.

4, Pressure plate assembly and clutch disc (manual

transmission equipped vehicles only). Refer to
SECTION 7C.

5. Transmission to vehicle. Refer to SECTION 7A

(automatic transmission equipped vehicles) or to
SECTION 7B (manual transmission equipped
vehicles).

ENGINE ASSEMBLY
Figures 12, 13, 17 and 18

1

Remove or Disconnect

Tools Required:
J 35271 Flywheel Holder
J 36854 Heavy Duty Automotive Engine
Stand

1. Disch';trge and recover refrigerant (if equipped

with A/C). Refer to SECTION 1B.

2. Relieve fuel pressure. Refer to SECTION 6C.

3. Negative (-) battery cable.

4. Positive {+) battery cable.

5. Open fuel filler cap to relieve pressure in fuel

tank. After relieving pressure, install cap.

6. Drain cooing system. Refer to SECTION 6B.
7. Two engine mount-to-exhaust bracket bolts, one

exhaust bracket-to-exhaust manifold nut and
exhaust bracket from vehicle (Figure 17).

8. Raise and suitably support vehicle. Refer to

SECTION 0A,

9. Four bolts and front skid plate from vehicle

(if equipped).

10. Place a drain pan or suitable container under

engine oil pan.

11. Engine oil drain plug from engine oil pan and

drain engine oil.

12.

Clutch housing lower plate (manual transmission
equipped vehicles, refer to SECTION 7B) or
torque converter housing lower plate (automatic

transmission equipped vehicles, refer to
SECTION 7A).

13. Two bolts and cluich cable from clutch release

14.

15.

17.

18.

19.
20.

21.
22.
23.
24.
25.

26.

27.
28,
29.

30.

31

32.
33.
34.

35.
36.
37.
38.

arm and bracket (manual transmission equipped
vehicles).

Automatic transmission fluid hoses from clamps
(automatic transmission equipped vehicles).

Clutch lower plate (manual transmission equipped
vehicles).

. Torque converter lower plate (automatic

transmission equipped vehicles).

Torque converter bolts (automatic transmission
equipped vehicles) using a J 35271 to lock drive
plate.

Three nuts and front pipe/three way catalytic
converter (TWC) from exhaust manifold
(Figure 18).

Clutch cable from retaining straps (manual
transmission equipped vehicles).

Support transmission and remove two bolts,
separating from cylinder block. Refer to
SECTION 7A automatic transmission equipped
vehicles) or SECTION 7B (manual transmission
equipped vehicles).

Starter motor. Refer to SECTION 6D2.

Engine mount lower nuts and washers.

Lower vehicle.

Upper coolant hose from radiator.

Air conditioner (A/C) compressor (if equipped).
Refer to SECTION 1B.

Four bolts securing shroud to radiator and four
fan clutch mounting nuts.

Shroud, fan clutch and cooling fan together.
Radiator assembly. Refer to section 6B.

Air intake pipe from engine. Refer to “Air Intake
Pipe” earlier in this section.

Accelerator cable and automatic transmission

kickdown cable (automatic transmission equipped
vehicles) from throttle body.

Positive crankcase ventilation (PCV) valve, EGR
valve, and EGR temperature sensor from intake
manifold.

Coolant hose from the IAC valve.

IAC air hose from IAC valve,

Fuel feed hose at fuel feed hose union
(Figure 13).

Fuel return hose from fuel return line.

PCV hose from PCV valve.

Coolant hose from thermostat housing.

Coolant bypass and heater inlet hoses from intake
manifold.

. Lower coolant hose from radiator.
. The -following electrical connectors:

» Main engine harness electrical connectors at
bulkhead.

e Throttle position (TP) sensor.
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+» Idle air control (IAC) valve.
* Heated oxygen sensor (HO2S1).

» Engine coolant temperature (ECT) sensor
(Figure 12).

+» ECT sensor sending unit (Figure 12).

NOTICE: Do not apply an excessive amount
of sealant to the flywheel retaining bolt threads.
Applying too much sealant will result in the
sealant overflowing the bolt seat. This could
cause the bolt to break loose during vehicle

operation.
+ A/C ECT switch (A/C equipped vehicles).

« Wiring hamess from retaining clamps.

» Injector wiring harness (Figure 12).

+ Generator.

*» Power steering pressure (PSP) switch.

* Exhaust gas recirculation temperature (EGRT)
SEnsor.

» Exhaust gas recirculation solenoid vacuum 5
valve (Figure 12). compartment while ensuring clearance on all

» Exhaust gas recirculation by-pass valve, sides, then slide assembly toward rear.

41. The following vacuum hoses: 6. Engine mounting bracket-to-frame bolts. '

» Vacuum hose at sure tank, 3-way T connector. A. g‘rl;f:iit ngtlst"sme engine mount-to-engine

» EGR pressure transducer.

« EGR valve. @ Tighten

* Brake boost ly hose.
vr nbnetvycadie . * Right-side engine mount-to-engine bracket
* Vacuum modulator supply hose (automatic bolts to 54 N.m (40 Ib, ft.)

RV, :rmsspn cquipped vehicles). B. Two left-side engine mount-to-engine bolts. Do
. P canister and hoses. not tighten fully.
» Intake manifold absolute pressure sensor hose
' Ig):l Tighten

from sensor.
42. Distributor from distributor case. Refer to . . .

« Left-side engine mount-to-engine bolts to
54 N.m (40 Ib. ft.).

SECTION 6D4.
43. Hood from vehicle, Refer to SECTION 10-5. . )
7. Remove engine hoist.
8. Hood to vehicle. Refer to SECTION 10-5.

44, Install engine hoist to engine.
43. Engine mounting bracket-to-frame bolts. 9. Distributor into distributor case. Refer to
SECTION 6D4.

10. The following vacuum hoses:
« EGR pressure transducer.

+ EGR valve.
* Brake booster supply hose.

» Vacuum modulator supply hose (automatic
transmission equipped vehicles).

» EVAP canister purge valve.

« Intake manifold absolute pressure sensor hose
to sensor.

11. The following electrical connectors:
« Throttle position (TP) sensor.

« Idle air control (IAC) valve.

» Heated oxygen sensor (HO2S1).

*» Engine coolant temperature (ECT) sensor
(Figure 12).

» ECT sensor sending unit (Figure 12).

*+ A/C ECT switch (A/C equipped vehicles)
(Figure 12).

» Wiring hamess into retaining clamps.

* Injector wiring harness (Figure 12).

* Generator.

« Power steering pressure (PSP) switch.

+ Exhaust gas recirculation temperature (EGRT)
SENSOr.

3. Flywheel; secure with six flywheel retaining bolts.

Tighten

* Flywheel retaining bolts to 78 N.m (58 Ib, ft.).

4. Pressure plate assembly and clutch disc (manual
transmission equipped vehicles only). Refer to
SECTION 7C.

. Engine assembly, lowering into front of engine

9| important

» Before lifting engine, check to ensure all
hoses, pipes, electric wires, and cables are
disconnected from engine.

46. Engine assembly from vehicle by sliding assembly
toward the front side of engine compartment;
then, carefully lift engine assembly from vehicle
verifying clearance on all sides.

47, Pressure plate assembly and clutch disc (manual
transmission equipped vehicles only). Refer to
SECTION 7C.

48, Six bolts and flywheel from crankshaft.

49. Engine assembly onto a J 36854 and disconnect
engine hoist.

E_ Install or Connect

1. Engine hoist and remove engine assembly from
J 36854,

2. Apply Loctite® 414 GM P/N 12345493, or
equivalent, to the flywheel retaining bolt threads.
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+» Exhaust gas recirculation solenoid vacuum
valve (Figure 12).
* Exhaust gas recirculation by-pass valve,
12. Lower coolant hose to radiator; secure with hose
clamp.

13. Coolant bypass and heater inlet hoses to intake
manifold; secure with hose clamps.

14. Coolant hose to thermostat housing.

15. PCV hose to PCV valve.

16. Fuel retum hose to fuel return line.

17. Fuel feed hose at fuel feed hose union
(Figure 13).

18. IAC air hose to IAC valve.

19. Coolant hose to the IAC valve.

20. Positive crankcase ventilation (PCV) valve, EGR
valve, and EGR temperature sensor to intake
manifold.

21. Accelerator cable and automatic transmission
kickdown cable (automatic transmission equipped
vehicles) to throttle body. .

22. Air intake pipe to engine. Refer to “Air Intake
Pipe” earlier in this section.

23. Fan clutch, cooling fan and shroud; secure with
four fan clutch nuts and four shroud bolts,

Tighten

» Fan clutch nuts to 11 N.m (97 Ib. in.).
« Shroud bolts to 11 N.m (97 1b. in.).
24. Air conditioner (A/C) compressor (if equipped).
Refer to SECTION 1B.
25. Upper coolant hose to radiator; secure with hose
clamp.

26. Raise and suitably support vehicle. Refer to
SECTION 0A.

27. Engine mount lower nuts and washers.

@ Tighten

*Engine mount lower nuts to 50 N.m
(37 1b. ft.).

28. Starter motor. Refer to SECTION 6D2,

29. Transmission to cylinder block. Refer to
SECTION 7A (automatic transmission equipped
vehicles) or SECTION 7B (manual transmission
equipped vehicles).

30. Clutch cable to retaining straps (manual
transmission equipped vehicles).

31. Front pipe/TWC to exhaust manifold; secure with
three nuts (Figure 18).

@ Tighten

* Front pipe/TWC assembly-to-exhaust manifold
nuts to 50 N.m (37 1b. ft.).
32. Torque converter bolts (automatic transmission
equipped vehicles) using a J 35271 to lock drive
plate.

Tighten

» Torque converter bolts to 54 N.m (40 Ib. ft.).

33. Torque converter lower plate (automatic
transmission equipped vehicles).

34. Clutch housing lower plate (manual transmission
equipped vehicles).

35. Automatic transmission fluid hoses to clamps
(automatic transmission equipped vehicles).

36. Clutch cable to bracket and clutch release arm
(manual transmission equipped vehicles). Refer to
SECTION 7C.

37. Engine oil drain plug with new gasket.

@ Tighten

« Engine oil drain plug to 35 N.m (26 Ib. ft.).

38. Front skid plate (if equipped); secure with four
bolts.

Tighten

« Front skid plate bolts to 54 N.m (40 Ib. ft.).
39, Lower vehicle,

40. Exhaust bracket into vehicle; secure with two
engine mount-to-exhaust bracket bolts and one
exhaust bracket-to-exhanst manifold nut
(Figure 17).

@ Tighten

« Engine mount-to-exhaust bracket bolts to
54 N.m (40 1b. ft.).

« Exhaust bracket-to-exhaust manifold nut to
50 N.m (37 1b. ft).

41, Refill cooling system as necessary. Refer to
SECTION 6B.

42, Negative (-) and positive (+) battery cables.

@ Tighten

» Negative (-) battery cable-to-negative (-)
battery terminal retainer to 15 N.m (11 ft.lb.).
* Positive (+) battery cable-to-positive (+)
battery terminal retainer to 15 N.m (11 ft.lb.).

43, Evacuate and charge A/C system (if equipped).
Refer to SECTION 1B.

Cylinder Block Service

Figures 5, 32, 70 through 73, 77 through 81, 88
and 89

Remove or Disconnect

1. Cylinder head from cylinder block. Refer to
“Camshaft, Valves and Cylinder Head” earlier in
this section,

2. Three right-side engine mount-to-engine bracket
bolts and right-side engine mount from engine.

3. Three left-side engine mount-to-engine bracket
bolts and left-side engine mount from engine.
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4.

Generator mounting bolts, nuts and generator with
generator/coolant pump drive belt from engine.

5.0One bolt and guide tube from cylinder block
(Figure 5).

6. Guide tube seal from oil pump body.

7.One bolt and coolant inlet pipe from cylinder
block.

8. Five bolts and coolant pump from cylinder block.

9. Oil pressure switch from cylinder block,

10. Generator mounting bracket,

11. Place a drain pan beneath engine oil pan to catch
escaping oil.

12. Engine oil drain plug and gasket, allowing engine

- oil to drain (Figure 70).

13, Sixteen bolts, two nuts and engine oil pan from
cylinder block (Figure 71).

14. Two bolts and oil pump strainer from cylinder
block,

15. Crankshaft timing gear bolt (Figure 32).

16. Crankshaft timing gear.

17. Seven bolts and oil pump assembly, gasket, rubber
oil pump-to-coolant pump seals and two guide
pins from cylinder block (Figure 77).

18. Decarbon top of cylinder bores.

19. Connecting rod bearing cap bolts, connecting rod
bearing caps and connecting rod bearings.

20. Place a small piece of hose over threads of
connecting rod to protect threads, journal, and
cylinder bore during removal and installation.

21. Pistons and connecting rods from cylinder block

- through the top of cylinder bores.

€| Measure

Tool Required:
J 26900-3 Outside Micrometer

1. Cylinder block-to-cylinder head gasket surface for

distortion and flatness using a straightedge and a
feeler gage. If specification is exceeded, correction
is necessary. Minor irregularities can be carefully
machined. Standard distortion is 0.03 mm
(0.0012-inch). If distortion after any correction
exceeds 0.06 mm (0.0024-inch), replace the
cylinder block., :

» When any one cylinder needs reboring, then all
other cylinders must be rebored at the same time.

» Select oversize pistons according to the amount of
cylinder wear.

+ Oversized piston of 0.25 has diameter of
75.220-75.230 mm (2.9614-2.9618-inch).

« Oversized piston of 0.50 has diameter of
75.470-75.480 mm (2.9712-2.9716-inch).

2. Piston diameter using a J 26900-3,

» Calculate the cylinder bore diameter to be
rebored.

— D=A+B-C when;

— D = Cylinder bore diameter to be rebored.

— A = Piston diameter as measured.

— B = Piston clearance = 0.02-0.04 mm
(0.0008-0.0015-inch).

— C = Allowance for honing = 0.02 mm
(0.0008-inch). '

22, Main bearing cap bolts, bearing cap supports,

main bearing caps and main bearings.
23. Crankshaft from cylinder block.

Clean

~ 1. Sealing material from mating surfaces.

2. Bail cylinder block in caustic solution and flush

with clean water or steam.

NOTICE: Caustic cleaning solution destroys
the bearing material. All bearings left in block
must be replaced after cleaning with a caustic
solution. Do not clean bearing material or
aluminum parts with caustic solutions.

3. Engine oil passages.
4. All blind holes.

5. Spray or wipe cylinder bores and machined

surfaces with clean engine oil.

Inspect

* Cylinder block for cracks in the cylinder walls,
coolant jacket and main bearing webs. Replace if

any cracks are found.

NOTICE: Before reboring, install all main
bearing caps and tighten to specification to
avoid distortion of bearing bores.

3. Rebore and hone cylinders to calculated
dimension. '

4. Piston clearance after honing is completed.

+| Install or Connect

Tools Required:
J 34853 Crankshaft Oil Seal Guide
J 8037 Piston Ring Compressor

NOTICE: To prevent damage to cylinder
block or parts installed: '

» All parts to be installed must be perfectly
clean, ,

+ Be sure to apply engine oil to the crankshaft
journals, journal bearings, thrust bearings,
crankpins, connecting rod bearings, pistons,
piston rings, and cylinder bores.

» Journal bearings, bearing caps, connecting rod,
rod bearings, rod bearing caps, pistons, and
piston rings are in combination sets. Do not
-disturb the combinations and check to ensure
that each part goes back to where it came
from when installing.
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1. Main bearings lower half to crankshafi: install the
half with oil groove (upper half) to cylinder
block.,

2. Thrust bearings to cylinder block between No. 2
and No. 3 cylinders. Face the oil groove sides to
counterweights.

3. Crankshaft to cylinder block.

m Important

» On each main bearing cap, the arrow mark and
number are embossed. When installing each
main bearing cap to the cylinder block, point
the arrow mark toward the crankshaft pulley
side and install each cap from crankshaft
pulley end to flywheel in order *1%, *“27,
tl3$, 6(4!7 aJld (iS)’

4. Five main bearing caps and two bearing cap
supports; secure with ten main bearing cap bolts.

:I important

» Gradual and uniform tightening is important
for main bearing cap bolts,

» After tightening main bearing bolts, check to
be sure that crankshaft rotates smooth]y when
turned by hand.

@ Tighten

» Main bearing cap bolts to 54 N.m (40 1b. ft.).

5. Apply light coat of clean engine oil to pistons,
rings, cylinder walls, connecting rod bearings and

crank pins,

6. Guide hoses over the conmnecting rod bolts to
prevent damage to bearing joumal and connecting
1od bolt threads when installing connecting rods
(Figure 87).

7. Piston and connecting rod into cylinder bore using
a J 8037, ensuring arrow mark on top of the
piston points to crankshaft pulley end (Figures 88
and 89). Use a hammer handle to tap piston head
and install piston into cylinder bore, keeping the
J 8037 pressed securely against the top of the
cylinder block until all piston rings have entered
cylinder bore.

8. Remove hose pieces from connecting rod bolts,

9. Connecting rod bearing cap to connecting rod;
secure with two nuts.

Important

* Be sure to point arrow mark on cap toward the
crankshaft pulley side.

‘Tighten

 Connecting rod bearing cap nuts to 35 N.m
(26 1b. ft.).

10. Rear main seal housing and new gasket to engine;
secure with five rear main seal housing bolts.
There are two different bolt lengths, Ensure
correct placement.

Q)| Tighten

* Rear main seal housing bolts to 12 N.m
(106 1b. in.).

Important

» After the rear main seal housing bolts are
tightened, the gasket may extend past the rear
main seal housing. Trim the excess with a
sharp knife so the gasket is flush with the
cylinder block.

11. Apply a thin coat of oil to J 34853,
12, Oil seal to crankshaft using a J 34853 (Figure 78).

13, Two guide pins and oil pump assembly with new
gasket and rubber oil pump-to-coolant pump seals
to crankshaft using J 34853 (Figures 79 and 80);
secure with seven bolts.

Tighten

* Oil pump bolts to 11 N.m (97 Ib. in.).

Inspect

» Ensure the oil seal lip is not uptumed, then
remove the J 34853,

» Edge of oil pump gasket. If it protrudes out
into the engine oil pan mating surface, trim
with a sharp knife, making edge smooth and
flush with mating surface of the engine oil pan
(Figure 81).

14. Apply gasket paste GM P/N 1050026, or
equivalent, to the engine oil pan mating surface in
a continuous bead (Figure 72),

15. Oil pump strainer to engine oil pan.

16. Oil pump strainer to cylinder block; secure with
two bolts (Figure 73).

@ Tighten

+ Oil pump strainer bolts to 11 N.m (97 1b. in.).

17. Engine oil pan to cylinder block; secure with
sixteen bolts and two nuts.

[ Tighten

» Engine oil pan nuts and bolts to 11 N.m
(97 1b. in.).

18. Engine oil pan drain plug and gasket to engine oil
pan.

Tighten

» Engine oil drain plug to 35 N.m (26 Ib. ft.).
19. New O-ring seal to coolant intake pipe.

20. Coolant intake pipe to cylinder block; secure with
one bolt.

Tighten

» Coolant intake pipe bolt to 11 Num (97 1b. in.).
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697 FLYWHEEL

6011 CRANKSHAFT

6013 MAIN SEAL HOUSING
6014 MAIN SEAL GASKET
6015 THRUST BEARING
6016 BEARING CAP SUPPORTS
6017 MAIN BEARING CAP
6018 MAIN SEAL

6019 INPUT SHAFT BEARING
6020 MAIN BEARING

6063 CYLINDER BLOCK

6063

6016

EJS1236A1

Figure 118—Main Bearings, Crankshaft and Cylinder Block

21. Coolant pump with new gasket to engine; secure
with five bolts.

Tighten

» Coolant pump bolts to 12 N.m (106 lb. in.).
22. Rubber seals between coolant pump and oil pump
and between coolant pump and cylinder head.
23. Engine oil level indicator tube with new O-ting to
- cylinder block; secure with mounting bolt. Do not
tighten fully.

[&] Tighten

« Engine oil level indicator tube mounting bolt
to 11 Nom (97 Ib. in.).
24. Right-side engine mount to engine; secure with
three right-side engine mount-to-engine bracket
" bolts.

Tighten

» Right-side engine mount-to-engine bracket
bolts to 55 N.m (40 1b, ft.).

25. Left-side engine mount to-engine; secure with
three left-side engine mount-to-engine bracket
bolts.

@ Tighten

+ Left-side engine mount-to-engine bolts to
55 N.m (40 1b. ft.).

26. Cylinder head onto cylinder block. Refer to
“Camshaft, Valves and Cylinder head” earlier in
this section.,

CRANKSHAFT

" Figures 27, 28, 29, 34, 70, 72, 75, 79 and 120
through 126

E Remove or Disconnect

1. Engine assembly from vehicle. Refer to “Engine
Assembly” earlier in this section.

2. Clutch from engine assembly (manual
transmission equipped vehicles). Refer to
SECTION 7C.
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3. Six bolts and flywheel from engine assembly.

4. Place a drain pan beneath engine oil pan to catch
escaping oil.

5. Engine oil drain plug and gasket allowing engine
oil to drain (Figure 70).

6. Five bolts and crankshaft pulley from crankshaft
(Figure 27),

Important

* It is not necessary to remove the crankshaft
pulley center bolt when removing the
crankshaft pulley. .

7. Eight bolts, one nut and timing belt outside cover
from engine assembly. .

8. Loosen tensioner stud and remove tensioner
spring from tensioner plate and tensioner spring
screw (Figure 29).

9. Sixteen bolts, two nuts and engine oil pan from
cylinder block.

-10. Two bolts and oil pump strainer from cylinder
block,

11. One bolt and crankshaft timing belt gear from
crankshaft. '

12, Oil level indicator from guide tube,

13. One bolt and guide tube with O-ring from
cylinder block.

14. Seven bolts and oil pump assembly, gasket, rubber
oil pump-to-coolant pump seals and two guide
pins from cylinder block (Figure 79).

15. Mark the flywheel-to-engine position.

16. Six flywheel retaining bolts and flywheel from
crankshaft,

17. Rear main seal.

' Important

* Main bearings, main bearing caps, connecting
rod, connecting rod bearings, connecting rod
bearing caps,. pistons, and piston rings are in
combination sets. Do not disturb the
combinations and check to ensure that each
part goes back to where it came from when
installing, '

18. Ten bolts, bearing cap supports and five main
bearing caps with lower half of main bearings.

19. Thrust bearings from crankshaft (Figure 119).

20. Eight nuts and four connecting rod caps with
lower half of connecting rod bearings.

21. Crankshaft from cylinder block. .

Measure

Tools Required:

J 8001 Dial Indicator Set

J 26900-13 Magnetic Base

J 26900-3 Outside Micrometer

1. Crankshaft runout at center journal using a J 8001

and:J 26900-13 (Figure 120). Rotate ecrankshaft
slowly. If runout exceeds 0.06 mm (0.0023-inch.),
replace the crankshaft. .

6015 THRUST BEARING
6063 CYLINDER BLOCK EJS1248A1

Figure 119—Thrust Bearing

J 8001

J 26900-13

6011 CRANKSHAFT - EJS1258A1

Figure 120—Measuring Crankshaft Runout

6011 CRANKSHAFT J 26900-13
6063 CYLINDER BLOCK )
: EJS1266A1

Figure 121—Measuring Crankshaft Thrust Play
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2. Crankshaft thrust play using the J 8001 and \
\ —

J 26900-13 (Figure 121). Crankshaft must be set + 26900-3

in cylinder block with thrust bearing and main
bearing caps installed. All bearing cap bolts must
be tightened to specification prior to = ¢
measurement.

— o
@ Tighten _:7/ e =12
* Bearing cap bolts to 54 N.m (40 1b. ft.).
Standard thrust play is 0.11 to 0.3]1 mm ' =
(0.0044 to 0.0122-inch). If thrust play exceeds 6011 S
0.38 mm (0.0149-inch), replace thrust bearing
with a new standard bearing or an 0.125
{0.0049-inch) oversize thrust bearing to obtain
standard thrust play. Standard thrust bearing
thickness is 2.500 mm (0.0984-inch). Thrust
bearing oversize is 0.125 mm (0.0049-inch) for
thrust bearing with 2 thickness of 2.563 mm
(0.1009-inch).

3. Crankshaft journals for out-of-round and taper
(uneven wear) using a J 26900-3 (Figure 122). A
crankshaft joumal is unevenly wom if there is a
difference in diameter at a cross section or along
its length (or both). If any journal is badly
damaged or if amount of uneven wear exceeds
0.01 mm (0.0004-inch), regrind or replace
crankshaft,

—

+4+| Install or Connect

Tools Required:
J 34853 Crankshaft Oil Seal Guide
J 35271 Flywheel Holder

A OlL GROOVES

NOTICE: To prevent damage to cylinder ROISIHRESTBEARING EJS1288A1
block or parts installed:

Figure 123—Thrust Bearing Installation

* All parts to be installed must be perfectly
clean, )

* Be sure to apply engine oil to the crankshaft
journals, main bearings, thrust bearings,
connecting rod bearings, pistons, piston rings,
and cylinder bores. m

» Main bearings, main bearing caps, connecting : —
rod, connecting rod bearings, connecting rod
bearing caps, pistons, and piston rings are in
combination sets. Do not disturb the
combinations and check to ensure that each
part goes back to where it came from when
installing,

- —
| H R
. Sl
1. Main beat;ngs upper thlf to cra?kshaft.MFpr : .
selection of correct main bearing, refer to “Main < v
Bearings™ earlier in this section.g .. a———— _t\vn‘
2. Thrust bearings to cylinder block between No.2 ‘
and No.3 cylinders. Face the engine oil groove
sides to counterweights (Figure 123). A CRANKSHAFT PULLEY SIDE
- 3. Crankshaft to cylinder block. : B ARROW MARK EJS1206A1
4. Four connecting rod caps; secure with eight cap :
nuts. Figure 124—Main Bearing Cap Installation
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@ Tighten

¢ Connecting rod bearing cap nuts to 35 N.m
(26 Ib. ft.).

Y| Important

» On each main bearing cap, the arrow mark and
number are embossed. When installing each
main bearing cap to the cylinder block, point
the arrow mark toward the crankshaft pulley
side and install each cap from crankshaft
pulley end to flywheel end in order “1”, “27,
‘ﬁ3’!, 5649! and 6(5.’9

5. Five main bearing caps and two bearing cap
supports; secure with ten main bearing bolts
(Figure 124),

Important

* Gradual and uniform tightening is important
for main bearing cap bolts.

« After tightening main bearing bolts, check to
be sure that crankshaft rotates smoothly when
turned by hand.

[&] Tighten

* Main bearing cap bolts to 54 N.m (40 Ib, ft.).

6. Rear main seal housing and new gasket to engine;

secure with five rear main seal housing bolts.

There are two different bolt lengths. Ensure
correct placement.

Tighten

» Rear main seal housing bolts to 12 N.m
(106 1b. in.).

Y| Important

s After the rear main seal housing bolts are
tightened, the gasket may extend past the rear
main seal housing. Trim the excess with a
sharp knife so the gasket is flush with the
cylinder block (Figure 125).

7. Oil pump to cylinder block, using a J 34853 to
install the oil seal over the crankshaft.

Figure 125—Trimming Gasket Edge

91 Important

* During oil pump installation, ensure that oil
seal lip is not turned out.
8. Remove the J 34853,

9. Oil pump mounting bolts to oil pump assembly.

Tighten

+ Oil pump mounting bolts to 11 N.m
(97 1b. in).
10. Rubber seals between oil pump and coolant pump.
» Edge of oil pump gasket might bulge out: if it
does, cut bulge off with sharp knife, making
edge smooth and flush with end faces of pump
case and cylinder block.

11. Guide tube with new O-ring to cylinder block.
Apply light coat of oil to O-ring prior to
installation.

12. Oil level indicator to guide tube.

13. Oil pump strainer and oil pump strainer seal to
cylinder block; secure with oil pump strainer bolt
first and then oil pump strainer bracket bolt.

Tighten

« Oil pump strainer bolt first and then oil pump
strainer bracket bolt to 11 N.m (97 1b. in.).
14. Apply silicone sealant GM P/N 1052914, or
equivalent, to the engine oil pan mating surface in
a continuous bead (Figure 72).
15. Engine oil pan to cylinder block; secure with
fourteen bolts and two nuts starting at the center
and working outward,

I@ Tighten

* Engine oil pan bolts and nuts to 11 N.m
(97 Ib. in.).

16. Remove the cylinder head cover. Refer to
“Cylinder Head Cover” eatlier in this section.
17. Loosen all valve lash adjusting screws and

locknuts to prevent damage to valves (Figure 34).

18. Timing belt guide and crankshaft timing belt gear.
Install timing belt guide with concave side facing
oil pump. Lock crankshaft with a J 35271, Secure
with crankshaft timing belt gear bolt (Figure 75).

@ Tighten

+ Crankshaft timing belt gear bolt to 110 N.m
(81 Ib. ft.).

19. Check that the timing mark on camshaft timing
gear is aligned with “V” mark on cylinder head
cover. If not, align the two marks by turning the
camshaft.

20. Check that punch mark on crankshaft pulley is
aligned with arrow mark on oil pump case. If not,
align the two marks by tuming crankshaft.

21, Tensioner plate to timing belt tensioner. Insert

tensioner plate lug into the timing belt tensioner
hole.
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22. Tensioner with tensioner plate to engine; secure
with tensioner retaining bolt. Do not tighten fully.

Important

« Make sure that the tensioner plate and
tensioner move in the same direction when the
tensioner plate is moved counterclockwise
(Figure 29). If there is no associated
movement between the tensioner plate and the
tensioner, remove the tensioner and tensioner
plate and reinsert the tensioner plate lock tab
into the tensioner slot, then reinstail.

23. Remove the cylinder head cover. Refer to
“Cylinder Head Cover” earlier in this section.
24. Loosen all valve lash adjusting screws and

locknuts to prevent damage to valves (Figure 34).

25. Rotate the camshaft timing belt gear clockwise
and align the camshaft timing gear timing mark
with the “V™ timing mark on the cylinder head
cover (Figure 28).

26. Rotate the crankshaft clockwise and ahgn the
punch mark on the crankshaft timing belt gear
with the arfow timing mark on the oil pump
casting. This places the number four cylinder at
TDC (Figure 28).

27. Timing belt, tensioner spring, and spring damper.
With two sets of marks aligned and tensioner
plate pushed up, install timing belt on two pulleys
in such a way that drive side of belt is free from
any slack. Then install the tensioner spring and
spring damper. Hand tighten tensioner stud only.

Important

» When installing timing belt, match arrow mark
on timing belt with rotating direction of
crankshaft.

28. To take up slack in timing belt, turn crankshaft
two rotations clockwise after installing it. After
making sure that belt is free from slack, tighten
timing belt tensioner stud first and tensioner bolt.

Adjust

» Timing belt tension. Refer to “Timing Belt
and Tensioner’ earlier in this section.

[8) Tighten

« Tensioner stud to 11 N.m (97 1b. in.).
» Tensioner bolt to 27 N.m (20 1b. ft.).

29. Confirm again that both sets of timing marks are
aligned properly.

9| )mportant

» Before installing timing belt cover, make sure
that seal is between coolant pump and oil
pump case.

30. Timing belt cover; secure with eight bolts and one
nut.

@ Tighten

« Timing belt outside cover bolis and nut to 10
N.m (89 1b. in.).

31. Crankshaft pulley; secure with five crankshaft
pulley bolts.

[@ Tighten

» Crankshaft pulley bolts to 16 N.m (12 1b. ft.).

[£] Adjust

« Valve lash. Refer to “Valve Lash” earlier in
this section .

32. Cylinder head cover with new gasket; secure with
four nuts.

[2] Tighten

+ Cylinder head cover nuts to 5 N.m (44 1b. in.).

33. Engine to vehicle. Refer to “Engine Assembly”
earlier in this section.

THREAD REPAIR
Figure 126

Damaged threads may be reconditioned by

* drilling out, rethreading and installing a suitable thread

insert. General purpose thread repair kits are available
commercially.

o U =l |
DRILL HOLE TO TAP HOLE TO INSTALL INSERT INSTALL INSERT
PROPER SIZE PROPER SIZE ON MANDREL THIE.‘E‘IC\)[;‘EED“#gLE —

Figure 126—Repairing Threaded Holes
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CAUTION: WEAR SAFETY GLASSES TO
AVOID EYE DAMAGE.

1. Determine size, pitch and depth of damaged
thread. If necessary, adjust stop collars on cutting
tool and tap to the required depth.

? | Important

+ Refer to the kit manufacturer’s instructions
regarding the size of drill and tap to be used.

2. Drill out damaged thread (Figure 126A).

Clean

« Drilling chips out of hole.

3. Tap hole (Figure 126B). Lubricate tap with light
engine 0il {except when tapping into aluminum),

Important

» Avoid a buildup of chips. Back out the tap
every few turns and remove chips.

4. Thread the insert onto the mandrel of the installer
(Figure 126C). Engage the tang of the insert onto
the end of the mandrel.

5. Lubricate the insert with light engine oil (except
when installing into aluminum) and install the
insert (Figure 126D).

9| important

» When correctly installed, the insert should be
flush to one turn below the surface.
6. If the tang of the insert does not break off when
backing out the installer, break the tang off with a
drift punch,

SPECIFICATIONS

FASTENER TIGHTENING SPECIFICATIONS

Adjusting Screw Locknut... v
Air Cleaner (ACL) Mountmg Bolts

.17 N.om (13 1b. ft)
... 10 N.m (89 1b. in.)

Air Conditioner (A/C) Compressor Flex1b1e Hose Mountmg Bolts .. 10 N.m (89 Ib. in.)

Air Conditioner (A/C) Mountmg Bracket Bolts ..

Air Intake Pipe Bolts...
Air Intake Pipe Bracket Bolts...
Bearing Cap Bolts ..

e 10 Num (89 b, in.)
wweennee 10 Num (89 1b, in.)
e 15 Num (11 1b. ft.)
54 N.m (40 1b. ft.)

Camshaft Carrier Cap Bolts ..:::::::::::::::::::I::::::::::::.:Z.: 10 N.m (89 Ib. in.)
Camshaft TUTg BElt GEAr BOI...ovrvesvrerrrersreersreeososesseseessrersereesererereere e 60 N.m (44 Ib. ft)
e 35 Nl (26 1b. ft.)

Connecting Rod Bearing Cap NULS (vcraccerrnernerrernressescsaiesses

Coolant Intake Pipe Bolt...

Exhaust Bracket-to-Exhaust Manifold Nut...

Coolant PUmpP BOlLS.......uuceemrcoreineinnnscscneenioncinninasstaressessisssasssssessesssssesssossastosssossosssonsonss .12 N-m (106 Ib. in.
Coolant Pump Pulley NULS.....cevccnncrmcvcseonarmmisoniisemeeemaemessesssoserssosonsessesssrsessaos 11 N.m (97 1b. ft.
Crankshaft Pulley BOLLS.......cccoicerneorecronrserennersosacseonscsenisssesssonisssassonsessosssssasssossess ossosssassonsos 16 Nom (12 1b. ft.
Crankshaft Timing Belt Gear Bolt........ccoccmiircomenicinnenne i nensessesnesssessessonssnssecssnssens 110 N.m (81 Ib. ft.
Cylinder Head BoUS First Pass.....ccoviccecenmerrorsrscnmernccrassesmensessenrssesnsossessesesessronsossovssonsassensse 35 N.m (26 1b. ft.
SECOMA PASS...vceuerueiesiecereireressesseaesaesreseasssesssssessssassssssessensssestsssssessesasssesssnsesssstssessnsssnasstennenten 55 Num (41 1b. ft.
Third Pass (FINal TOTGUE) «.c.evreriereirenmerinsninenisemmresssesssssessesscsnsesesssesrsesesssssessnssrnesssssmssrosssssnsss 70 N.m (52 lb. ft
Cylinder Head Cover Boits... erenenrenssaseenrasnassssnastrnsensennonnrensossannsnsrenransensensrensennees 10 NI {89 1b. in
Distributor Case Bolts .. reverrareerenrarrasnaenssssesnsssassnssnssesssrssrsnsssnneesssnsannsnneneres 10 NI {89 1b. in
‘Bngme Mount- to-Frame Bracket Bolts .............. tetsrreseesensssrenseesenaretronnennenartnaseronnenaresaretennsess 54 N.m (40 Ib. ft.
Engine Mount-to-Engine Bracket BoOltS.........cvrevevrcrrerronrersecsrersnsensorsecssmrscsmorsecsenssessonssossossens 54 N.m (40 1b. ft.
Engine Mount-to-Exhaust Bracket BOILS ....cvcoveresinsimensisesissnnsorsnsismsiismsissosssesmssssnsessos 54 N.m (40 Ib. ft.
Engine Oil Drain Plug.....ccovceeerorerrcccererrecnnens eresresesenrorestasnsetontenaeeronaresen e nnensensennrenssnseasre 35 N.m (26 1b. ft.
Engine Oil Pan Nuts and BoOIts .......cccomroreinericretirccnsenrercnrenscnensessenrenseesessressoesosscsstossotsrnnins 11 Nom (97 Ib. in.
ExXhaust Manifold INULS.....ccceveiieecserseireresssessersseessessassassessassssssssesssssssessssssssessserstrssnsesstsrsaers 23 N.m (17 b, ft.
Exhaust Manifold Heat Shield Bolts and Nuts... sesusensesssssssssassnsinsosssssasissssarassenneses 10 N1 (89 1b. 13

ft.

Exhaust Manifold-to-Cylinder Head Bolts and Nuié
Exhaust Manifold-to-Front Pipe/Three Way Catalytic ‘Converter (TWC)

11 Nom (97 Ib. in.)

50 Num (37 Ib.
23 Nm (17 Ib.

ASSEMIDIY BOIS couviiiiniirireirerieniirnnesioessearirsinssseerstnsstsssstenstesasssss senbesssessansinnsssssssesssassonssssness 50 N.m (37 1b. ft.
Exhaust Pipe-to-Bracket Nut.. irriersrsrrassrisssrrensassrarsarnannaess S0 Nt (37 1b. ft.
Fan Clutch Nuts.......ccorevvnene resersresreiatssrtesbbo et s tneanbe bt s rTaras 11 N.m (97 1b. in.
Flywheel Retaining BOIS ......covueennce 78 N.m (58 lb. ft.
Front Pipe/TWC Assembly-to-Exhaust MALGEOLA BOIS covncoenoosessessemeemeseeseoessoemerenreoseos e 50 N.m (37 Ib. ft.
Front Pipe/TWC Assembly-to-Resonator/Center Pipe Nuts ................................................... 35 N.m (26 Ib. ft.
Front Skid Plate Bolts .cv ettt encnsessnsesscnsossessassensaesasssassontsasses 54 N.m (40 Ib. ft.
Generator Adjusting Arm Bracket Nut and Bolt.....ccuieieenenineencemnenscneaana. 90 Nom (37 1b, ft,
Generator Mounting Bolts and NUtS......ccicinicicncrcsccncctnren s e sen s e nonse 23 N.m (17 1b. ft.

N e e e e et e e et et Nt e S et et et e et el el el " st S el Nt e
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Guide TUBE BOlt......ivisivenececereneereeneimnesssssessssssssmsesessessasssessessessesssssosssseseeossseeseesseensenns. 14 NI (10 1b. ft.)
Header Panel BOILS........ccoucecrmincemnnesronnessrisesssesssesmensenessssssessoessessssossssosessseseesseeeseeoseeseonn, 10 NomL (89 1b. in.)
HOOG LatCh BOILS cvvvueeoveeice vt cseeseosecnoenessonsasssessensssessssesens s osess oo s e 10 N.m (89 Ib. in.)
Intake Manifold NUtS aNd BOIES .u..uureeieusiveeivessemermesneesessessesssesssssesssssesesessossessesensoseesenssens.. 23 N.m (17 1b. ft)
Intake Manifold Support Bracket Bolts......... crernennen: 30 Nemm (37 b, f1.)
Main Bearing Cap Bolts .. o veoreene 534 Nom (40 1b. ft)
Negative (-) Battery Cable-to~Negat1ve () Battexy Terrmnal Retamer i5 Nm (11 Ib, ft.)

Qil Jet... cortsstrnenenimnassssisesnenad N-M (44 1b. in,)
QOil Pressure Sw1tch B et 14 N (10 1b. 1)
Oil Pump Bolts... 11 N.m (97 Ib. in)
Oil Pump SUBINEE BOI ..o ocosoessessossrsoessssoes oo 11 N.m (97 Ib. in.)
Oil Pump Strainer Bracket Boll .....cuuceececvveivessevnscessessoscessssmnseenssserssssmessesssssssessessoemeneeonc, 11- Nomt (97 1b. in.)
Heated Oxygen (HO2S1) Sensor rernevsimnsssnenrennsns 43 Nem (32 1b. ft.)
Positive (+) Battery Cable-to-Posmve (+) Battery Termmal Retamer weenne 15 Nem (11 1b. ft.)
Rocker Arm Shaft Bolts... - o e wevvernennn. 10 Nem (89 1b. in.)
SHIOUA BOUS «..ovverrerrcsicesenrnnenieieseseseersessssssssossessensessesesssessmaressessotonssssssstemmseneesssen s seseeeen. 10 N.m (89 1b. in.)
Rear Main Seal Housmg Bolts ..12 N.m (106 Ib. in.)
Rocker Arm Shaft Plug. Ceeieearset st Eserhere R I B BS AR R ane e e s beret R OTORT 1000 1et0ubsonesamareassne ..33 N.m (24 Ib. ft.)
Timing Belt Cover Nut and Bolts.......; .................................................................................. 10 N.m (89 1b. in.)
Timing Belt Inside COVET BOILS......o..oviurrreiienresnississessesssemnemnesssssssessssssssssssssosmsensoessssssseenss 10 N.m (8% Ib. ft.)
Timing Belt Tensioner BOlL.......ouereeuevveoreisessesesromnerssnesesssesseessssessessessesesssessessessosmesesn 27 N (20 1b. ft.)
Timing Belt Tensioner Stud 11 N.m (97 Ib. in.)
Throttle Body Nuts and Bolts........ 23 N.m (17 1b. ft.)
Throttle Cover BoltS...vcccureerenrnsn.. cwireneeneens 13 Nom (11 1b, ft.)
Torque Converter Bolts.........ccccvrsnrenn weerneenes 34 Num (40 1b. ft)

ENGINE SPECIFICATIONS

Camshaft
Standard Camshaft Lobe Height INtAKE .........cvccvervcrsersenmesoesnrnsersssonsssnnns 36.151-36.331 mm (1.4241-1.4303 in.)
EXRAUSE....covirsrrciteeesecrersesesesmenrnesesssnessanses 36.356-36.516 mm (1.4314-1.4376 in.)
Minimum Camshaft Lobe Helght INEAKE. ..o ecv e verrrerreriienne s eseeseeseesrenesnessensons . 36.071 mm (1.4202 in.)
Exhaust... e ..36.256 mm (1.4275 mn.)
Camshaft Runout (Max1mum) +..0-.10 mm (0.0039 in.)
Camshaft Journal Outside Diameter Standard R X 939 27 960 mm (1.1000-1.1008 in.)
Camshaft Journal Bore Inside Diameter Standard sitsensenernineannnness 28.00-28.021 mm (1.1024-1.1031 in.)
Camshaft Joumnal-to-Journal Bore Clearance Standard .............................. 0.040-0.082 mm (0.0016-0.0032 in.)
MEAXIMIUIN c.otiecreitre et esssassessesseseesas e ees ot sssss s st es st eeee s ense s e e eene 0.12 mm (0.0047 in.)

Connecting Rods and Bearings
Connecting Rod Side Clearance Standard ..0.10-0.20 mm (0.0039-0.0078 in.)

Maximum Limit... ... 0.35 mm (0.0137 in.)
Connecting Rod Bow le1t ..0.050 mm (0.0020 in.)
Connecting ROt TWISt LIt ......vu.eecereerrosnessessussresessrsersesssesossessonse ......0.10 mm (0.0039 in.)
Crankshaft Diameter Out-of-Round and Taper Limit....cvuivereeiicesrirersneeenerssonsorsesssessssnsens 0.01 mm (0.0004 in,)
SEANAAI. ...t nesersesas e sse s s ssses s s e e e 43.982-44.000 mm (1.7316-1.7322 in.)
0.25 mm (0.0098 in) UNAEISIZEvecrernererrrererererremssssnessossessomsomsoseosson s 43.732-43,750 mm (1.7218-1.7224 in,)
Connecting Rod Bore Inside DIAMEter ... oeureeereervorresresessessssesssessesssen. 19.003-19.011 mm (0.7481-0.7485 in.)
Connecnng Rod Bearmg Clearance Standard .. crrersemraenessenrnnrnnensenness 0020-0.050 mm (0.0008-0.019 m)
Limit... .- . 0. 080 mm (0.0031 in.)
Crankshaft
Crankshaft Journal Taper or Out-of-Round... ..0.01 mm (0.0004 in.)
Crankshaft Runout at Center Joumal ., 0,06 mm (0.0023 in.)
Crankshaft Thrust Play Standard... O 11 031 mm {0.0044-0.0122 in,)
Maximum... ..0.38 mm (0.0149 in.)
Thrust Bearlng Thxckness Standard ................................................................................ 2 5000 mm (0.0984 in.)
0.125 mm (0.0049 in,) Oversize... ...2.5630 mm (0.1009 in.)
Cylinder Head
Cylinder Head Gasket Surface Distortion (Standard)... wresrensamnesssssnarssnssnsnssseneeens 0.03 MM (0.0012 in.)
(Maximum).... ..0.06 mm (0.0024 in.)

Cylinder Head Seaung Dlstortlon Intake and Exhaust Mamfolds (Maxunum) ................. 0.10 mm (0.004 in.)
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Cylinder Block

Cylnder BOTE LAMIt .....o.cvuiviceniorineerasiecseseesieeseseentesseeseesesseeses s s sss ettt oo s sesens 75,15 mm (2.9586 in.)
Gasket Surface Distortion Spec:lﬁcauon et e e e e ettt sebresnb e st ot bon 0.03 mm (0.0012 in.)
Gasket Surface Distortion Limit ... veerrerenns . ..0.06 mm (0.0024 in.)

Taper and Out-of-Round Limits... ..0.10 mm (0.0039 in.)

Flywheel

FIyWheel Face RUNOUL.......ccovorurinreriecinesie e eesesssessssenensesessessssessessssssessosssseesens s es e 0.20 mm (0.0078 in.)

Main Bearings

Main Beanng Clearance Standard ...

creenrnnenn0.020-0.040 mm (0.0008-0.0016 in.)

Undersize... v002..0.020-0.040 mm (0.0008-0.0016 in.)
Limit... ..0,060 mm (0.0023 in.)
Sta.ndard Mam Beanng Thlckness Green 1 996 2 000 mm (0.0786-0.0787 in.)
B]ack ............................. 1.999-2.003 mm (0.0787-0.0788 in.)
COLOTIESS ..o ctsirctstsenrerecees sttt e see st s e s sesessston e et soe s senses 2.002-2.006 mm (0.0788-0.0789 in.)
Yellow... viserrnssennaenses 2:003-2.009 mm (0.0789-0.0790 in.)
Blue .. srneansensanninnnens 2.008-2.012 mm (0.0790-0.0791 in.)
0.25 mm (0 0098 m) Underswed Bearmgs Green & Red comenenneinnnnonnns 2,121-2.125 mm (0.0835-0.0836 in.)
Black & Red... srenreenresennnnennnns 2.124-2.128 mm (0.0836-0.0837 in.)
Red.. conernennennc 2.127-2,131 mm (0.0837-0.0838 in.)
Yellow & Red... veernrennennn 2,130-2.134 mim (0.0838-0.0839 in.)

Blue & Red... -
Crankshaft Journal Diameter 1" Stampmg

(Undersized) ...
Main Bearing Cap Bore D1ameter (Wlthout Bearmg)

FA” SIAMPING cvvcvesvvevsstrenscnseinessssensensesssenissssrsrssisssssesssssensessonsonss

“B” Stamping....
“C” Stamping....

Oil Pump

.2.133-2.137 mm (0.0839-0.0840 in.)

s 51.994-52.000 mm (2.0470-2.0472 in.)
Y27 SUAMPINE cuvervirsiverererccisssnnereresnsinssorissesessessssssssesossessransossrnses

“37 STAMPING vt reniesene e ssesess e eressesessessessassenssssesans

51.988-51.994 mm (2.0468-2.0470 in.)
51.982-51.988 mm (2.0465-2.0468 in.)

e 31.732-51.750 mm (2.0367-2.0373 in.)

56.000-56.006 mm (2.2047-2.2050 in.)

++.96.006-56.,012 mm (2.2050-2.2052 in.)
errerenenn 36.012-56.018 mm (2.2052-2.2054 in.)

QOil Pump Pressure Relief... ..4.0 kg/cm, 400 kPa (56.9 psi)
Oil Pump Quter Rotor-to-Oil Pump Body Radial Clearance. (Maxlmum) ..................... 0.310 mm (0.0122 in.)
Oil Pump Housing-to-Oil Pump Gear Set (Side Clearance) (Maximum) .......co.....ovovune 0.15 mm (0.0059 in.}

Pistons

Piston Pin Clearance Standard...................
Maximum... cherrraneas

Piston Pin Dlameter

Piston Pin Offset...

Piston-to-Cylinder Bore Clea:ance

...0.003-0.016 (0.0001-0.0006 in.)
...0.05 mm (0.002 m)

:'I:::'ls 995.19,000 mm (0.7479-0.7480 in.)

-..0.5 mm (0.02 m)
0 02-0 04 mm (0 0008-0.0015 in.)

Piston Diameter Standard.......co.voveeereeeeeeeessseereresesrssssossessssssmsessesesons 74 970 74990 mm (2.9516-2.9523 in.)
0.25 mm (0.0098 in.) OVersize PiStON .....ccooveereveeeeeersersesesoee oo sens 75.220-75.230 mm (2.9614-2.9618 in.)
0.50 mim (0.0197 in.} OVErSize PiSION c...covevveeveememreeessessonsesstsoenoeses s 75.470-75.480 mm (2.9712-2.9716 'm.)

cersrensersiorssonssenrennns .20-0.35 mm (0.0079-0.0137 in.)

Piston Ring End Gap Top ng (Standard)
Top Ring (Maximum Limit) .., o
Lower Ring (Standard)...

Lower Ring (Maximum ant)

. 0.7 mm (0.0275 in.)
-.0.20-0. 35 mm (0.0079-0.0137 in.)
..0.7 mm (0.0275 in.)

Oil Ring (StANdard) .vecvuecercssersersiseaeniseisisisenesnesesessesssessssessesssssssssssesess e ssoens .0.2-0.7 mm (0.0079-0.0275 in.)
Oil Ring (Maximum Limit)........ ..1.7 mam (0.0669 in.)
Piston Ring Groove Clearance Upper Compressnon ng ............................. 0 03-0 07 mm (0.0012-0.0027 in.)
Lower Compression Ring..........cu......... sersssersecninnesasssnnnnnennensennneens 0.02-0.06 mm (0.0008-0.0023 in.)

Rocker Arms

Rocker Armn Clearance Standard..... vrereenn 0.001-0.036 mm (0.0001-0.0014 in.)
Rocker Arm Inside Diameter..... crirensennosisensenenseannenone 13.985-16,005 mm (0.629-0.630 in.)
ROCKET AT SHaft RUAOUE LA coovooorsooorsreoersmeessososssseessseeseeeseesesooeescoees oo 0.20 mm (0.008 in.)
Rocker Arm Shaft Diameter ... s 15.969-15.984 mm (0.6287-0.6293 in.)
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Valves
Valve Guide Inside Diameter... ......................‘......5,500~5.512 mm (0.2166-0.2170 in.)
Valve Head Thickness Intake Valves (Standard) ................................ 0.8-1.2 mm (0.03-0.047 in.)
Intake Valves (Minimum Limit)... - ererrenr e e ressaees ..0.6 mm (0.024 in.)

Exhaust Valves (Standard).... 0 8 1 2 mm (0.03-0.047 in.)

Exhaust Valves (Minimum Lmnt) . 0.7 mm (0.027 in.)
Valve Head Angles for Reﬁmshmg Area ‘Above Seat Contact Surface... .15 dcgrees
SAL CONMMACE SULTACE 11vvvcvrrereseerrecressamressmsasasissssmmassesessesesesssessessseessseesessreesssessessessosssos e .45 degree:

Valve Seating Contact Width Intake and Exhaust... eremnersenserrenmrensnnneese 1.1-1.3 mm (0,0433- 00512 m)
Valve Stem Outside Diameter Intake Valves ... 5 465 5.480 mm (0.2152-0.2157 in.)
EXRAUSE VAIVES .....veereruerenienssimnrsntnessesessessssensssssssssosnsssesmseenns oo 5.440-5.455 mm (0.2142-0.2148 in.)
Valve Stem-to-Valve Guide Clearance Intake Valves (Standard)..............0.020-0.047 mm (0.0008-0.0018 in.)
Intake Valves (Maximum LUt ...ecerreusrsoeeuesiesssessessnersesssssmsessoesessesssssssessesnsseseenns. 0.070 mm (0.0027 in)
Exhaust Valves (Standard).... 0 045-0.072 mm (0.0018-0.0028 in.)
Exhaust Valves (Maximum lelt) ..0.090 mm (0.0035 in.)
Valve Spring Free Length Standatd 36 83 mm (1.4500 in.)
Minimum Limit ... ..35.67 mm (1.4043 in.)
Valve Spring Preload ‘Standard ... 2107125 kg, at 315 mm (23 6-27.5 lbs at 1.24 in.)
Valve Spring Side Clearance (Maxnnum) ..2,0 mm (0.079 in.)

Valve Lash

Cold Adjustment Coolant Tcmperature W25 C(717° F)
Hot Adjustment Coolant Temperature 68 C (154 B
Intake Valve Cold Valve Lash... 7 mm (0 005-0.007 in.)

1

.17 mm (0.005-0.007 in.)
21 mm (0.007-0.008 in.)
21 mm (0.007-0.008 in.)

Exhaust Valve Cold Valve Lash
Intake Valve Hot Valve Lash -
Exhaust Valve Hot Valve Lash ..........ooveemvoevvennn,
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[

[] PISTON RING GROOVE CLEANER
[27] CRANKSHAFT OIL SEAL GUIDE
[3] PISTON RING COMPRESSOR

[3J VALVE GUIDE SEAL INSTALLER KIT

[5] ReaMER
[6] ReamEeRr

VALVE SPRING COMPRESSOR
VALVE SPRING COMPRESSOR ADAPTOR

SPECIAL TOOLS =
J 3936-03 J 37871

= ]
©J 34853 J 37972

J 37979

EJS0558A2
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iR
J 26900-1 J 26900-13
J 26900-2
J 26900-3

f2]
J 22738-2 J8001

[57] OUTSIDE MICROMETER
VALVE SPRING TESTER
[11] maGNETIC BASE

DIAL INDICATOR SET

EJS0588A2




6A1-68 ENGINE MECHANICAL — 1.6 LITER L4 VIN CODE 6 (RPO LO1)

KEN| 5]

J 26800-5 J 36854

M

J 26900-14 J 85271
=R
)
Lo E
Ry

[33] VERNIER CALIPER

SMALL HOLE GAGES

[18] HEAVY DUTY AUTOMOTIVE ENGINE STAND
FLYWHEEL HOLDER

EJS0576A2




