
Fig. 2: Lower Intake Manifold Bolt Tightening Sequence 
Courtesy of GENERAL MOTORS CORP. 

INTAKE MANIFOLD (UPPER) 

Removal 

1. Release fuel pressure. See FUEL PRESSURE RELEASE . Disconnect 

NOTE: Do not disassemble upper intake manifold from lower 
intake manifold unless replacement of one of the 
components is necessary.
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negative battery cable. Remove fuel injector sight shield and air intake duct. 
Remove spark plug wires on right side of engine and set aside.  

2. Remove fuel rail. Remove exhaust heat shield and cable bracket to cylinder 
head mounting bolt. Remove upper intake manifold bolts, and manifold.  

Installation 

To complete installation, observe the following important tips, and reverse the 
removal procedures: 

� Lower manifold intake ports should be plugged using clean shop towels before 
cleaning sealer off mating surface.  

� Mating surface should not be scraped, sanded or wire brushed in order to 
remove old sealer. Old sealer should be removed chemically by using any of 
the various chemical gasket removers available.  

� Apply a 1/16" bead of Loctite Instant Gasket Eliminator GM P/N (1052942) or 
equivalent to lower manifold mating surface. Make sure to circle all bolt holes.  

� Lower upper intake onto lower intake carefully.  

� Tighten upper manifold bolts to 11 Ft. Lbs. (15 N.m).  

� It is not necessary to replace the manifold should a stud or well-nut spin in the 
manifold. Studs or well-nuts can be retained from the back-side using a 15 mm 
wrench.  

� When reinstalling a throttle body, it is important that the retaining studs be 
coated with Loctite 242 or equivalent to prevent the nuts from vibrating loose.  

EXHAUST MANIFOLD 

Left/Front 

CAUTION: The throttle body and fuel rail are retained to the 
upper manifold with "torque spin" studs and well-
nuts. These studs and nuts are designed to torque 
spin (turn) in the manifold if subjected to torque 
loads over 16 Ft. Lbs. (22 N.m). This was done to 
prevent damage to the manifold if any studs or bolts 
are overtorqued.
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1. Disconnect negative battery cable. It may be necessary to remove air inlet duct. 
Disconnect spark plug wires. Remove crossover pipe bolts from manifold.  

2. Remove engine lift hook and manifold heat shield (if equipped). Remove oil 
dipstick and tube. Remove manifold bolts, manifold and gasket. To install, 
reverse removal procedure using new gasket.  

Right/Rear 

1. Disconnect negative battery cable. Disconnect spark plug wires and oxygen 
sensor. Remove EGR pipe (if equipped). It may be necessary to disconnect 
throttle cable from throttle body and brake booster hose. Disconnect cross-over 
pipe and exhaust pipe from manifold.  

2. Remove transaxle dipstick. Remove manifold heat shield (if equipped). 
Remove catalytic converter heat shield and pipe hanger. Remove exhaust pipe-
to-manifold nuts. Remove engine lift bracket, manifold bolts, manifold and 
gasket. To install, reverse removal procedure using new gasket.  

CYLINDER HEAD 

Removal 

1. Remove intake manifold. See INTAKE MANIFOLD under REMOVAL & 
INSTALLATION. Remove exhaust manifold. See EXHAUST MANIFOLD 
under REMOVAL & INSTALLATION.  

2. On front cylinder head applications, disconnect spark plug wires. Remove 
engine lift bracket and valve cover. Remove exhaust crossover pipe and 
cooling fan. Remove alternator, ignition coil and bracket. Remove A/C 
compressor bracket bolt.  

3. On rear cylinder head applications, disconnect spark plug wires. Remove 
exhaust crossover pipe. Remove power steering pump with hoses attached and 
lay aside. Remove heater pipe from front cover housing. Remove transaxle fill 
tube. Remove belt tensioner assembly and fuel line heat shield (if equipped).  

4. Remove rocker arms, push rods and guide plates. See ROCKER ARMS & 
PUSH RODS under REMOVAL & INSTALLATION. Remove cylinder head 
bolts, cylinder head and gasket.  

Inspection 

 

1991 Buick Reatta 

1991-92 ENGINES General Motors - 3.8L V6 (VIN L)  



Inspect cylinder head warpage. See CYLINDER HEAD OVERHAUL . 

Installation 

1. Ensure cylinder head bolt threads and cylinder block holes are clean. Ensure all 
holes align with cylinder block.  

2. Install cylinder head. Apply GM Sealant (1052080) to head bolt threads and 
install. Tighten all bolts to 35 ft. lbs. (47 N.m) in proper sequence. See Fig. 3 .  

3. Tighten all bolts an additional 130 degrees in proper sequence. Tighten the 
center 4 bolts an additional 30 degrees in proper sequence.  

4. To install remaining components, reverse removal procedure. Coat rocker arm 
bolts with GM Threadlock (12345493) prior to installation.  

Fig. 3: Cylinder Head Bolt Torque Sequence 
Courtesy of GENERAL MOTORS CORP. 

CRANKSHAFT BALANCER 
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Removal 

1. Hold flywheel with J 37096. Remove balancer bolt. Install crankshaft puller J 
38197 to puller to pulley and tighten puller bolt to remove pulley.  

Installation 

1. Install crankshaft balancer. Lubricate seal surface with engine oil. Install 
balancer bolt. Hold flywheel with J37096. Install balancer bolt to 150 N.m + 
76 degrees (111 lb.ft. + 76 degrees).  

FRONT CRANKSHAFT SEAL 

Removal 

Disconnect negative battery cable. Remove serpentine belt. Raise and support 
vehicle. Remove right front wheel and inner splash shield. Remove crankshaft 
pulley/balancer bolt and crankshaft pulley/balancer. See CRANKSHAFT 
BALANCER . Pry seal from front timing case cover. 

Installation 

Using Seal Installer (J-35354) and crankshaft pulley/balancer bolt, install seal. 
Remove seal installer. Coat outside surface of crankshaft pulley/balancer and seal 
with oil prior to installation. To install remaining components, reverse removal 
procedure. 

FRONT TIMING CASE COVER 

Removal 

1. Disconnect negative battery cable. Drain cooling system. Remove serpentine 
belt. Disconnect heater pipes. Disconnect coolant hoses at case cover. Remove 
lower radiator hose.  

2. Raise and support vehicle. Remove right front wheel and inner splash shield. 
Remove crankshaft pulley/balancer bolt and crankshaft pulley/balancer. 
Disconnect electrical connections at oil pressure sender, camshaft sensor and 

NOTE: The balancer is serviced as an assembly. Do not attempt to 
separate pulley from balancer hub.
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crankshaft sensor.  

3. Remove oil pan-to-case cover bolts. Remove front timing case cover bolts, 
case cover and gasket. See Fig. 4 .  

Fig. 4: Removing Front Timing Case Cover 
Courtesy of GENERAL MOTORS CORP. 

Installation 

1. Inspect timing chain and sprockets for wear. Timing chain in and out 
movement should not exceed 1" (25.4 mm). Replace if necessary.  

2. To install, reverse removal procedure using new gasket. Coat case cover bolts 
with thread sealant prior to installation. Crankshaft sensor must be adjusted.  

3. With crankshaft sensor mounted loosely on mounting pedestal, install sensor 
and mounting pedestal on Crankshaft Sensor Adjuster (J-37089). See Fig. 5 . 
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Install crankshaft sensor adjuster and sensor assembly on crankshaft.  

4. Install mounting pedestal-to-cylinder block bolts and tighten to 14-28 ft. lbs. 
(19-38 N.m). Install sensor-to-mounting pedestal bolts to 30-35 INCH lbs. 
(3.3-3.9 N.m).  

5. Remove crankshaft sensor adjuster from crankshaft. Place sensor adjuster 
inside the crankshaft pulley/balancer. Rotate sensor adjuster. Replace 
crankshaft pulley/balancer if sensor adjuster contacts balancer at any point.  

6. To install remaining components, reverse removal procedure. Coat outside 
surface of crankshaft pulley/balancer shaft and seal with oil prior to 
installation.  

Fig. 5: Adjusting Crankshaft Sensor 
Courtesy of GENERAL MOTORS CORP. 

TIMING CHAIN & SPROCKETS 

Removal 
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1. Remove front timing case cover. See FRONT TIMING CASE COVER 
under REMOVAL & INSTALLATION. Remove camshaft button and 
camshaft button spring. See Fig. 4 .  

2. Inspect timing chain and sprockets for wear. Timing chain in and out 
movement should not exceed 1" (25.4 mm). Replace if necessary.  

3. Rotate crankshaft and align timing marks on camshaft and crankshaft 
sprockets. See Fig. 6 . Remove timing chain damper assembly.  

4. Remove camshaft sprocket bolts. Remove camshaft sprocket and timing chain. 
Remove crankshaft sprocket (if necessary).  
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Fig. 6: Exploded View of Timing Chain & Sprockets 
Courtesy of GENERAL MOTORS CORP. 
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