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2.4L 4-CYL - VIN [R]

1992 ENGINES Toyota - 2.4L 4-Cylinder

ENGINE IDENTIFICATION

Engine serial number is stamped behind the alternator on the
cylinder block.

ENGINE IDENTIFICATION CODES 

ADJUSTMENTS

VALVE CLEARANCE ADJUSTMENT

1. Ensure engine is at normal operating temperature. Remove
retaining nuts, seals, valve cover andgasket. Rotate crankshaft so
cylinder No. 1 is at TDC of compression stroke. Ensure timing
markgroove on crankshaft pulley aligns with "0" timing mark on
front cover.

2. Ensure rocker arms on cylinder No. 1 are loose, and rocker
arms on cylinder No. 4 are tight. If rockerarms are not as
described, rotate crankshaft 360 degrees and realign timing
marks.

3. Using feeler gauge, check valve clearance between rocker arm
and valve stem on intake valves on

cylinders No. 1 and 2 and on exhaust valves on cylinders No. 1
and 3.4. Ensure valve clearance is within specification. Refer to
VALVE CLEARANCE

SPECIFICATIONS table. If necessary, loosen lock nut and
rotate adjusting screw to obtain correctclearance. Tighten lock nut
and recheck valve clearance.

5. Rotate crankshaft 360 degrees and realign timing marks. Check
valve clearance on intake valves oncylinders No. 3 and 4, and
exhaust valves on cylinders No. 2 and 4. Adjust valve clearance
ifnecessary.

6. Before installing valve cover, ensure half-circular seals are
installed at front and rear of cylinder head.Apply sealant at
half-circular seals-to-cylinder head surfaces.

7. Install gasket, valve cover, seal and retaining nuts. Tighten
retaining nuts to specification. See

TORQUE SPECIFICATIONS .

VALVE CLEARANCE SPECIFICATIONS (1) 

REMOVAL & INSTALLATION

* PLEASE READ FIRST *

Application Engine Code VIN Code

2.4L 4-Cylinder 22R-E R

NOTE: Adjust valve clearance with engine at normal operating
temperature.

Application In. (mm)

Exhaust Valve .012 (.30)

Intake Valve .008 (.20)

(1) Adjust valves with engine at normal operating
temperature.
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FUEL PRESSURE RELEASE

With ignition off, disconnect negative battery cable. Place
suitable container under fuel line. Cover fuel lineconnection with
shop towel. Slowly loosen fuel line connection to release fuel
pressure. Once fuel pressureis released, fuel system components can
be removed.

ENGINE

Removal

1. Release fuel pressure. See FUEL PRESSURE RELEASE .
Remove hood, battery and lower enginecovers. Drain cooling system.
Drain engine oil. Remove air cleaner case and intake air
connector.

2. Remove radiator and accessory drive belts. Remove fan clutch
along with fan and fan pulley.Disconnect necessary electrical
connections, vacuum hoses, coolant hoses and fuel lines.

3. Disconnect accelerator cable, throttle cable (A/T models) and
cruise control cable (if equipped).Disconnect necessary ground
straps. Remove power steering pump and A/C compressor with
hosesattached and secure aside (if equipped).

4. Place reference marks on drive shaft flanges for reassembly
reference. Remove retaining bolts and alldrive shaft(s).

5. On M/T models, remove shift lever(s) from inside vehicle. On
2WD A/T models, disconnect manualshift linkage from neutral start
switch.

6. On 4WD A/T models, disconnect transfer case shift linkage
from cross shaft at transfer case. Removebolts and cross shaft.

7. On all 4WD models, remove transfer case protective plates
located below transfer case. On allmodels, remove stabilizer bar
(if equipped). Disconnect speedometer cable.

8. Disconnect oxygen sensor connector. Remove front exhaust pipe
located between exhaust manifold

and catalytic converter.

9. On 2WD models, support transmission and remove rear engine
mount and bracket. On M/T models,remove clutch release cylinder
with hoses attached and secure aside.

10. On 4WD models, remove front floor heat insulator and brake
tube heat insulator. Supporttransmission with floor jack. Remove
retaining bolts and crossmember located below transmission.

11. On all models, support engine with hoist. Remove engine
mount bolts/nuts. Lift engine andtransmission assembly from
vehicle.

Installation

To install, reverse removal procedure. Ensure reference marks
are aligned on drive shaft flanges. Adjust allfluid levels, control
cables and shift linkages.

NOTE: For reassembly reference, label all electrical connectors,
vacuum hoses andfuel lines before removal. Also place mating marks
on engine hood and othermajor assemblies before removal.

NOTE: Remove engine and transmission as an assembly.

NOTE: DO NOT lose felt dust protector and washers from
speedometer cable.
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CYLINDER HEAD & MANIFOLDS

Removal

1. Disconnect negative battery cable. Drain cooling system.
Remove air intake from air intake chamber.Disconnect exhaust pipe
from exhaust manifold.

2. Remove oil dipstick. Remove distributor and spark plugs.
Disconnect all necessary electricalconnections, coolant hoses,
vacuum hoses and control cables.

3. Remove EGR vacuum modulator. Remove air intake chamber along
with throttle body. See Fig. 1 .Release fuel pressure. Refer
to FUEL PRESSURE RELEASE . Disconnect necessary fuel
lines.

4. Remove power steering pump bracket-to-cylinder head bolts (if
equipped). Remove retaining nuts,seals, valve cover and gasket.
Rotate crankshaft so cylinder No. 1 is at TDC of compression
stroke.Ensure timing groove on crankshaft pulley aligns with "0"
timing mark on front cover.

5. Ensure rocker arms on cylinder No. 1 are loose, and rocker
arms on cylinder No. 4 are tight. If rocker

arms are not as described, rotate crankshaft 360 degrees and
realign timing marks.6. Paint reference mark on camshaft sprocket
and timing chain for reassembly reference. Remove half-

circular seal and cam sprocket retaining bolt.

7. Remove distributor drive gear and thrust plate from camshaft
sprocket. See Fig. 1 . Remove camshaftsprocket and timing
chain from camshaft. Allow camshaft sprocket and timing chain to
rest incylinder head.

8. Remove cylinder head-to-front cover bolt, on cylinder head in
front of camshaft sprocket area. Loosencylinder head/rocker arm
assembly bolts in sequence using several steps. See Fig.
2 .

9. Remove rocker arm assembly. If necessary, pry equally at
front and rear of rocker arm assembly toremove it. Remove cylinder
head by lifting upward from dowels on cylinder block.

10. Remove retaining bolts/nuts, No. 1 air injection manifold
gaskets and reed valve. See Fig. 1 . Removeair pipe. Remove
intake manifold as an assembly with delivery pipe, fuel injectors
and heater coolantinlet pipe.

11. Remove EGR valve. Remove heat insulators, exhaust manifold
and gasket. Remove rear plate andgasket. See Fig. 1 .

CAUTION: DO NOT allow timing chain to become disengaged
fromcrankshaft sprocket.

NOTE: If cylinder head removal is difficult, carefully pry with
flat bar betweencylinder head and projecting areas on cylinder
block.
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Fig. 1: Exploded View Of Cylinder Head &
Components Courtesy of TOYOTA MOTOR SALES, U.S.A.,
INC. 
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Fig. 2: Cylinder Head/Rocker Arm Assembly Bolt Removal
Sequence Courtesy of TOYOTA MOTOR SALES, U.S.A.,
INC. 

Fig. 3: Cylinder Head/Rocker Arm Assembly Bolt Installation
Sequence Courtesy of TOYOTA MOTOR SALES, U.S.A.,
INC. 
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Inspection

1. Inspect cylinder head warpage at cylinder block and manifold
areas. Replace cylinder head if warpageexceeds specification. See
CYLINDER HEAD table under ENGINE SPECIFICATIONS.

2. Inspect air intake chamber-to-intake manifold and intake
manifold-to-cylinder head surfaces forwarpage. Replace air intake
chamber or intake manifold if warpage exceeds .008" (.20 mm).

3. Inspect exhaust manifold-to-cylinder head surface warpage.
Replace exhaust manifold if warpageexceeds .028" (.70 mm).

4. Inspect cylinder block deck surface for warpage. Replace
cylinder block if deck warpage exceedsspecification. Refer to
CYLINDER BLOCK table under ENGINE SPECIFICATIONS.

Installation

1. Install components on cylinder head. Tighten bolts/nuts to
specification. See TORQUESPECIFICATIONS .

2. Apply liquid sealant at both front corners of cylinder
block-to-front cover areas. Install cylinder headgasket. Ensure
cylinder head gasket aligns with dowels in cylinder block.

3. Install cylinder head and rocker arm assembly. Ensure rocker
arm assembly aligns with dowels incylinder head. Install and
tighten cylinder head/rocker arm assembly bolts to specification in
sequenceusing 3 steps. See Fig. 3 . Refer to TORQUE
SPECIFICATIONS .

4. Install cylinder head-to-front cover bolt and tighten to
specification. Ensure reference mark oncamshaft sprocket and timing
chain are aligned. Hold camshaft sprocket and timing chain
upward.

5. If cylinder No. 1 is not at TDC of compression stroke, rotate
crankshaft so engine is at TDC ofcompression stroke. Ensure timing
groove on crankshaft pulley aligns with "0" timing mark on
frontcover.

6. Install camshaft sprocket and timing chain on camshaft. It
may be necessary to slightly rotatecrankshaft back and forth while
pulling upward on timing chain and camshaft sprocket.

7. Install thrust plate and distributor drive gear. Install
camshaft sprocket bolt, and tighten it tospecification. Refer to
TORQUE SPECIFICATIONS . Adjust valve clearance. See
VALVECLEARANCE ADJUSTMENT under ADJUSTMENTS.

8. To install remaining components, reverse removal procedure.
Before installing valve cover, ensurehalf-circular seals are
installed at front and rear of cylinder head. Apply sealant at
half-circular seals-to-cylinder head surfaces.

9. Install gasket, valve cover, seal and retaining nuts. Tighten
retaining nuts to specification. SeeTORQUE SPECIFICATIONS .
Adjust ignition timing.

FRONT COVER OIL SEAL

Removal & Installation (Front Cover Removed)

NOTE: Ensure EGR valve-to-cylinder head bolt hole threads are
clean. Applythread sealant on front bolt (closest to front of
cylinder head) for EGRvalve before installing it.

NOTE: Adjust valve clearance initially with engine cold and then
readjust withengine at normal operating temperature.
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If front cover is removed from cylinder block, pry oil seal from
front cover. Using Seal Installer (SST09223-50010), install oil
seal until oil seal surface is even with oil pump housing surface.
Apply grease tooil seal lip.

Removal & Installation (Front Cover Installed)

1. Remove accessory drive belts. Using Pulley Holder (SST
09213-70010) and Handle (SST 09330-00021), hold crankshaft pulley,
and remove retaining bolt.

2. Using puller, remove crankshaft pulley. Cut lip from oil
seal. Pry oil seal from front cover. Use carenot to damage sealing
surfaces.

3. Apply grease on oil seal lip. Using Seal Installer (SST
09223-50010), install oil seal until oil sealsurface is even with
oil pump housing surface. To install remaining components, reverse
removalprocedure. Tighten bolts to specification. See TORQUE
SPECIFICATIONS .

TIMING CHAIN

Removal

1. Remove cylinder head. See CYLINDER HEAD &
MANIFOLDS . Remove radiator.

2. On 4WD models, drain front differential gear oil. Disconnect
drive axles from side gear flanges. Placereference marks on drive
shaft flanges for reassembly reference. Remove retaining bolts
and

disconnect drive shaft front differential.3. Disconnect
necessary vacuum hoses and electrical connectors at differential
(if equipped). Support

differential assembly using floor jack. Remove differential
assembly mounting bolts. Lowerdifferential assembly from
vehicle.

4. On all models, remove oil pan. See OIL PAN . Remove
power steering belt (if equipped). RemoveA/C compressor with hoses
attached and mounting bracket (if equipped).

5. Remove fan clutch along with fan and fan pulley. Using Pulley
Holder (SST 09213-70010) andHandle (SST 09330-00021), hold
crankshaft pulley, and remove retaining bolt. Using puller,
removecrankshaft pulley.

6. Disconnect coolant by-pass pipe on passenger's side from
front cover. Remove alternator adjustingbracket. Disconnect heater
outlet pipe, located near alternator, from front cover.

7. Remove front cover bolts. See Fig. 4 . Remove front
cover and gaskets. Remove timing chain fromtiming chain dampers.
See Fig. 5 . Remove camshaft sprocket and timing chain. Using
gear puller,remove oil pump drive spline and crankshaft sprocket
(if necessary). See Fig. 5 .

NOTE: Cylinder head must be removed for servicing timing chain,
as cylinder headgasket seals on front cover. On 4WD models, front
differential must beremoved for servicing timing chain.
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Fig. 4: Identifying Front Cover Bolts Courtesy of TOYOTA
MOTOR SALES, U.S.A., INC. 
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Fig. 5: Exploded View Of Timing Chain &
Components Courtesy of TOYOTA MOTOR SALES, U.S.A.,
INC. 

Inspection

1. Inspect components for damage and wear. Measure timing chain
tensioner width. See Fig. 5 . Replacetiming chain tensioner if
width is less than .43" (11.0 mm).

2. Measure thickness of timing chain dampers. Replace timing
chain dampers if thickness is .02" (.5mm) or less. Using caliper,
measure length of 17 links with timing chain fully stretched. See
Fig. 7 

and Fig. 8 . Repeat measurement in at least 3 areas.
Replace timing chain if length of 17 links exceeds5.79" (147.0
mm).

3. Wrap timing chain completely around camshaft sprocket. Using
caliper, measure outside diameter oftiming chain and camshaft
sprocket. See Fig. 7 and Fig. 8 . Using same method,
measure outsidediameter of crankshaft sprocket and timing
chain.

4. Replace timing chain and sprockets if outside diameter is
less than specification. See TIMINGCHAIN & SPROCKET
SPECIFICATIONS table.

TIMING CHAIN & SPROCKET SPECIFICATIONS 

Application In. (mm)

Timing Chain & Sprocket Outside Diameter

Timing Chain & Camshaft Sprocket 4.480 (113.79)
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Fig. 6: Measuring Timing Chain Tensioner Width Courtesy of
TOYOTA MOTOR SALES, U.S.A., INC. 

Fig. 7: Measuring Timing Chain Courtesy of TOYOTA MOTOR
SALES, U.S.A., INC. 

Timing Chain & Crankshaft Sprocket 2.339 (59.41)
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Fig. 8: Measuring Timing Chain & Sprocket Outside
Diameter 

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC. 

Installation

1. Ensure crankshaft is positioned with keyway at 12 o'clock
position. Install crankshaft sprocket oncrankshaft.

2. Install timing chain on crankshaft sprocket with bright link
aligned with timing mark. See Fig. 9 .Install timing chain on
camshaft sprocket with bright link aligned with timing mark. See
Fig. 9 .Ensure timing chain is positioned between timing chain
dampers.

3. Rotate crankshaft counterclockwise (viewed from front of
engine) to take slack out of timing chain.Install oil pump drive
spline over crankshaft key.

4. Install front cover, gasket and retaining bolts. Tighten
retaining bolts to specification. See
TORQUESPECIFICATIONS .

5. Ensure oil pan sealing surfaces are clean. Apply a .20" (5.0
mm) bead of sealant on inside of bolt/nutholes and at center of oil
pan sealing surface between bolt/nut holes.

CAUTION: Install crankshaft sprocket with flat side toward front
of engine.See Fig. 9 .

CAUTION: Ensure sealant is applied where front cover and rear
seal housingcontact cylinder block at oil pan sealing area.
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6. Apply sealant where front cover and rear seal housing contact
cylinder block at oil pan sealing area.

7. Install oil pan, and tighten bolts/nuts to specification. See
TORQUE SPECIFICATIONS . To installremaining components,
reverse removal procedure.

8. On 4WD models, ensure reference marks are aligned on drive
shaft flanges. Fill differential withhypoid gear oil SAE 80W-90
with API rating of GL-5.

Fig. 9: Installing Timing Chain & Sprockets Courtesy of
TOYOTA MOTOR SALES, U.S.A., INC. 

ROCKER ARM ASSEMBLY

Removal & Installation

Rocker arm assembly procedure is listed with cylinder head and
manifold procedure. Rocker arm assemblyis attached with cylinder
head/rocker arm assembly bolts. See CYLINDER HEAD &
MANIFOLDS .

CAMSHAFT
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Removal

1. Measure camshaft end play before removing camshaft. End play
should be within specification. SeeCAMSHAFT
SPECIFICATIONS table under ENGINE SPECIFICATIONS. Replace
cylinder head

if camshaft end play exceeds specification.2. Remove
distributor. Remove rocker arm assembly and camshaft sprocket.
Rocker arm assembly

procedure is listed with cylinder head and manifold procedure.
Rocker arm assembly is attached withcylinder head/rocker arm
assembly bolts. Refer to CYLINDER HEAD & MANIFOLDS .

3. Note direction of camshaft bearing cap installation for
reassembly reference. Camshaft bearing capsare numbered with No. 1
at front of engine. Ensure arrow on top of camshaft bearing cap
pointstoward front of engine. Remove bolts, camshaft bearing caps
and camshaft.

Inspection

1. Inspect components for damage. Check camshaft journal
diameter, lobe height and runout. Replace

camshaft if not within specification. See CAMSHAFT
SPECIFICATIONS table under ENGINESPECIFICATIONS.

2. Install camshaft in cylinder head. Using Plastigage, check
camshaft oil clearance with camshaftbearing cap bolts tightened to
specification. See TORQUE SPECIFICATIONS .

3. Replace camshaft and/or cylinder head if oil clearance is not
within specification. See CAMSHAFTSPECIFICATIONS table under
ENGINE SPECIFICATIONS.

Installation

1. To install, reverse removal procedure. Ensure camshaft
bearing caps are installed in numerical orderwith arrows pointing
toward front of engine.

2. Tighten bolts/nuts to specification. Refer to TORQUE
SPECIFICATIONS . Adjust valve clearance.See VALVE CLEARANCE
ADJUSTMENT under ADJUSTMENTS.

REAR CRANKSHAFT OIL SEAL

Removal

Remove transmission, clutch assembly (if equipped) and
flywheel/drive plate. Using a knife, cut off seal lip.Pry oil seal
from rear seal housing. Be careful not to damage sealing
surfaces.

Installation

1. Ensure all sealing surfaces are clean. Apply grease to seal
lip of NEW oil seal. Using Seal Installer(SST 09223-41020), install
oil seal in rear seal housing until oil seal is even with rear seal
housingsurface.

2. Install and tighten flywheel/drive plate bolts to
specification. See TORQUE SPECIFICATIONS .To install remaining
components, reverse removal procedure.

WATER PUMP

Removal & Installation

1. Drain cooling system. Remove power steering pump and A/C
compressor belts (if equipped). Removefan clutch along with fan and
fan pulley.
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2. Remove 6 bolts and 3 nuts retaining water pump. Remove water
pump and gasket. To install, reverseremoval procedure using NEW
gasket. Fill cooling system.

OIL PAN

Removal

1. Drain engine oil. Remove lower engine covers. On 2WD models,
place a jack under transmission andraise engine about 1.00" (25.4
mm) if necessary.

2. On 4WD models, drain front differential gear oil. Disconnect
drive axles from side gear flanges. Placereference marks on drive
shaft flanges for reassembly reference. Remove retaining bolts
anddisconnect drive shaft front differential.

3. Disconnect necessary vacuum hoses and electrical connectors
at differential (if equipped). Supportdifferential assembly with
floor jack. Remove differential assembly mounting bolts.
Lowerdifferential assembly from vehicle.

4. On all models, remove oil pan retaining bolts/nuts. Using Oil
Pan Seal Cutter (SST 09032-00100),remove oil pan. DO NOT damage oil
pan flange.

Installation

1. Ensure sealing surfaces are clean. Apply a .20" (5.0 mm) bead
of sealant on inside of bolt/nut holesand at center of oil pan
sealing surface between bolt/nut holes.

2. Apply sealant where front cover and rear seal housing contact
cylinder block at oil pan sealing area.

3. Install oil pan, and tighten bolts/nuts to specification. See
TORQUE SPECIFICATIONS .

4. On 4WD models, ensure reference marks are aligned on drive
shaft flanges. Fill differential withhypoid gear oil SAE 80W-90
with API rating of GL-5. On all models, reverse removal procedure
toinstall remaining components. Fill crankcase with oil.

OVERHAUL

CYLINDER HEAD

1. Inspect cylinder head warpage at cylinder block and manifold
surfaces. Replace cylinder head ifwarpage exceeds specification.
See CYLINDER HEAD table under ENGINE SPECIFICATIONS.

2. Install camshaft in cylinder head. Using Plastigage, check
camshaft oil clearance with camshaftbearing cap bolts tightened to
specification. See TORQUE SPECIFICATIONS .

3. Replace camshaft and/or cylinder head if oil clearance is not
within specification. See CAMSHAFTSPECIFICATIONS table under
ENGINE SPECIFICATIONS.

VALVE SPRINGS

Ensure valve spring free length, pressure and out-of-square are
within specification. See VALVES &VALVE SPRINGS
SPECIFICATIONS table under ENGINE SPECIFICATIONS.

CAUTION: Ensure sealant is applied where front cover and rear
seal housing

contact cylinder block at oil pan sealing area.
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VALVE STEM OIL SEALS

Lubricate valve stem oil seal with engine oil. Install valve
stem oil seal and ensure valve stem oil seal isfully seated.

VALVE GUIDES

1. Ensure valve guide inside diameter is within specification.
See CYLINDER HEAD table underENGINE SPECIFICATIONS. Replace
valve guide if inside diameter exceeds specification.

2. To replace valve guide, hit top of valve guide using hammer
and brass drift to break off old valveguide. Heat cylinder head to
194°F (90°C).

3. Using hammer and Valve Guide Remover/Installer (SST
09201-60011), drive valve guide fromcamshaft side of cylinder
head.

4. Measure cylinder head valve guide bore inside diameter. If
bore inside diameter is .5118-5125" (13.000-13.018 mm), use
standard valve guide.

5. If bore inside diameter is greater than .5125" (13.018 mm),
machine valve guide bore to .5138-.5145" (13.050-13.068 mm) for
oversize valve guide.

6. To install valve guide, heat cylinder head to 194°F (90°C).
Using hammer and valve guideremover/installer, drive valve guide in
from camshaft side of cylinder head until snap ring
contactscylinder head surface.

7. Using .236" (6.00 mm) reamer, ream valve guide to obtain
specified valve stem-to-guide oilclearance. See CYLINDER
HEAD table under ENGINE SPECIFICATIONS.

VALVE SEAT

Ensure valve seat angle and seat width are within specification.
See CYLINDER HEAD table underENGINE SPECIFICATIONS. Valve seat
replacement information is not available.

VALVES

Ensure minimum refinish length, stem diameter and valve margin
are within specification. See VALVES &VALVE SPRINGS table
under ENGINE SPECIFICATIONS.

SEAT CORRECTION ANGLES

Use 30-degree and 45-degree stones to lower valve seat contact
area. Use 60-degree (intake valves), 65-

degree (exhaust valves) and 45-degree stones to raise valve seat
contact area.

VALVE TRAIN

Rocker Arm Assembly

1. If rocker arms appear loose on shaft, disassemble rocker arm
assembly. Measure rocker arm inside

diameter, shaft outside diameter and determine oil clearance.
Replace components if not withinspecification. See ROCKER ARM
ASSEMBLY SPECIFICATIONS table.

CAUTION: Ensure rocker arm assembly components are marked for
location.Components must be installed in original location.
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ROCKER ARM ASSEMBLY SPECIFICATIONS 

2. To reassemble, reverse disassembly procedure. Note that
rocker arms are identical, but rocker arm

stands are different and must be installed in correct location.
See Fig. 10 .

Fig. 10: Exploded View Of Rocker Arm Assembly Courtesy of
TOYOTA MOTOR SALES, U.S.A., INC. 

PISTON & ROD ASSEMBLY

1. Ensure connecting rod and connecting rod cap are marked with
matching cylinder number forreassembly reference. When removing
piston from connecting rod, remove snap ring from piston.

2. Heat piston to 176°F (80°C) in water. Remove piston pin.
Separate piston from connecting rod.Measure piston pin outside
diameter and connecting rod bushing inside diameter. Ensure piston
pin-to-rod fit is within specification. See PISTONS, PINS &
RINGS table under ENGINESPECIFICATIONS.

3. Bushing can be replaced in connecting rod if piston
pin-to-rod fit exceeds specification. Ensurebushing oil holes align
with connecting rod oil holes. Hone bushing to obtain correct
piston pin-to-rod

fit.

Application In. (mm)

Oil Clearance

Standard .0004-.0020 (.010-.051)

WearLimit

.0031 (.79)

Rocker ArmInsideDiameter

.6299-.6306 (16.000-16.017)

ShaftOutsideDiameter

.6287-.6295 (15.970-15.989)
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4. To reassemble, install piston with front mark on top of
piston and connecting rod aligned. See Fig.

11 . Install NEW snap ring in piston. Heat piston to 176°F
(80°C) in water. Install piston pin andremaining snap ring.

Fig. 11: Aligning Connecting Rod & Piston Courtesy of
TOYOTA MOTOR SALES, U.S.A., INC. 

FITTING PISTONS

1. To determine if piston-to-cylinder clearance is within
specification, measure piston skirt diameter at1.30" (33.0 mm) from
top of piston, at 90-degree angle to piston pin.

2. Different piston sizes are used. Piston diameter is
determined by size mark (No. "1", "2" or "3")stamped on top of
piston. See Fig. 12 . Ensure piston diameter is within
specification. See PISTONS,PINS & RINGS table under ENGINE
SPECIFICATIONS.

3. Measure cylinder bore diameter at .39" (9.9 mm) from top and
bottom cylinder bore and at middle ofcylinder bore. Different
cylinder bore sizes are used. Cylinder bore diameter can be
identified by sizemark (No. "1", "2" or "3") stamped on cylinder
block deck surface. See Fig. 13 .

4. Ensure cylinder bore diameter is within specification. See
CYLINDER BLOCK table under

ENGINE SPECIFICATIONS. Determine piston clearance.5. Replace
piston, or bore cylinder block if piston clearance is not within
specification. See PISTONS,

NOTE: With piston at 176°F (80°C), piston pin should be able to
be pressedinto piston using thumb pressure.
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PINS & RINGS table under ENGINE SPECIFICATIONS.
Cylinder block can be boredfor .020" (.50 mm) or .040" (1.01 mm)
oversize pistons.

Fig. 12: Identifying Piston Size Marks Courtesy of TOYOTA
MOTOR SALES, U.S.A., INC. 

Fig. 13: Identifying Cylinder Bore Size Marks Courtesy of
TOYOTA MOTOR SALES, U.S.A., INC. 

PISTON RINGS

Ensure piston ring end gap and side clearance are within
specification. See PISTONS, PINS & RINGS table under
ENGINE SPECIFICATIONS. Position piston ring gaps in proper areas,
with identification mark
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on ring toward top of piston. See Fig. 14 .

Fig. 14: Positioning Piston Rings Courtesy of TOYOTA MOTOR
SALES, U.S.A., INC. 

ROD BEARINGS

1. Mark direction of connecting rod cap and cylinder number
before disassembly. Install a connectingrod so front mark is toward
front of engine. See Fig. 11 .

2. Connecting rod cap and rod bearing are stamped with size mark
"A", "B" or "C". See Fig. 15 . Ensuresize marks on connecting
rod cap and rod bearing are the same. If size mark cannot be read,
measurerod bearing thickness to determine bearing size. See ROD
BEARING SPECIFICATIONS table.

NOTE: If replacing rod bearing, ensure size mark on replacement
bearing isthe same as size mark on original rod bearing.
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Fig. 15: Identifying Connecting Rod Cap & Bearing Size
Marks Courtesy of TOYOTA MOTOR SALES, U.S.A., INC. 

3. Ensure connecting rod caps are installed with front mark
toward front of engine. See Fig. 11 . Coatnut and threads of
connecting rod bolts with engine oil before tightening to
specification.

4. Ensure bearing oil clearance and connecting rod side play are
within specification. SeeCRANKSHAFT, MAIN & CONNECTING ROD
BEARINGS and CONNECTING RODS tablesunder ENGINE
SPECIFICATIONS.

ROD BEARING SPECIFICATIONS 

CRANKSHAFT & MAIN BEARINGS

1. Main bearing caps are numbered on top of cap for location in
cylinder block. No. 1 main bearing capis at front of engine and No.
5 cap is at rear of engine. Note that arrow on top of main bearing
cappoints toward front of engine.

2. Remove main bearing cap bolts in sequence. See Fig.
16 and Fig. 17 . Cylinder block main bearingbore inside
diameter is determined by size mark (No. "3", "4" or "5") stamped
on cylinder block. SeeFig. 18 . Front size mark indicates No.
1 main journal and rear size mark indicates No. 5 main
journalbore.

3. Ensure main bearing journal diameter, taper and out-of-round
are within specification. SeeCRANKSHAFT, MAIN & CONNECTING ROD
BEARINGS table under ENGINE

SPECIFICATIONS.

Size Mark Bearing Thickness: In. (mm)

A .0584-.0586 (1.483-1.488)

B .0586-.0587 (1.488-1.491)

C .0587-.0589 (1.491-1.496)
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4. Main bearing size mark (No. "3", "4" or "5") is located on
side of main bearing. See Fig. 18 . If

replacing main bearing, ensure size mark on replacement bearing
is same as size mark on originalbearing.

5. If size mark cannot be read, measure main bearing thickness
to determine bearing size. See MAINBEARING
SPECIFICATIONS table.

6. Coat main bearing cap bolt threads and seat area of bolt with
engine oil before installing. Tightenmain bearing cap bolts to
specification in sequence using several steps. See Fig. 16 and
Fig. 17 . SeeTORQUE SPECIFICATIONS .

7. Ensure bearing oil clearance and crankshaft end play is
within specification. See CRANKSHAFT,MAIN & CONNECTING ROD
BEARINGS table under ENGINE SPECIFICATIONS. Replacethrust
bearing if end play is not within specification.

MAIN BEARING SPECIFICATIONS 

NOTE: If replacing main bearing, ensure size mark on replacement
bearing issame as size mark on original main bearing.

Size Mark Bearing Thickness: In. (mm)

3 .0783-.0784 (1.988-1.991)

4 .0784-.0786 (1.991-1.996)

5 .0786-.0787 (1.996-1.999)
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Fig. 16: Main Bearing Cap Bolt Removal Sequence Courtesy of
TOYOTA MOTOR SALES, U.S.A., INC. 
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Fig. 17: Main Bearing Cap Bolt Installation
Sequence Courtesy of TOYOTA MOTOR SALES, U.S.A.,
INC. 
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Fig. 18: Identifying Main Bearing Size Marks Courtesy of
TOYOTA MOTOR SALES, U.S.A., INC. 

THRUST BEARING

Install thrust bearing on No. 3 main bearing, with grooves
facing toward crankshaft. Replace thrust bearingif crankshaft end
play is not within specification. See CRANKSHAFT, MAIN &
CONNECTING ROD

BEARINGS table under ENGINE SPECIFICATIONS.

CYLINDER BLOCK

1. Inspect cylinder block deck surface warpage. Replace cylinder
block if deck warpage exceedsspecification. Refer to CYLINDER
BLOCK table under ENGINE SPECIFICATIONS.

2. Different cylinder bore sizes are used and can be identified
by size mark (No. "1", "2" or "3") stampedon cylinder block deck
surface. See Fig. 13 . Measure cylinder bore diameter at .39"
(9.9 mm) fromtop and bottom of cylinder bore and at middle of
cylinder bore.

3. Ensure cylinder bore diameter is within specification. See
CYLINDER BLOCK table underENGINE SPECIFICATIONS. Bore cylinder
block if cylinder bore diameter exceeds specification.

Cylinder block can be bored for .020" (.50 mm) or .040" (1.01
mm) oversize pistons.

4. Ensure main bearing bore inside diameter is within
specification with main bearing caps installed andbolts tightened
to specification. See CYLINDER BLOCK table under ENGINE
SPECIFICATIONS.

ENGINE OILING

ENGINE LUBRICATION SYSTEM

NOTE: Main bearing bore inside diameter is determined by main
bearing boresize mark (No. "3", "4" or "5") stamped on cylinder
block. See Fig. 18 .
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The crankshaft driven oil pump provides pressurized lubrication
for engine lubrication. See Fig. 19 .

Crankcase Capacity

Crankcase capacity with oil filter is 4.5 qts. (4.3L).

Oil Pressure

With engine at normal operating temperature, oil pressure should
be at least 4.3 psi (0.3 kg/cm2 ) at idle and

36-71 psi (2.5-5.0 kg/cm2 ) at 3000 RPM. 

Fig. 19: Engine Oil Circuit Courtesy of TOYOTA MOTOR SALES,
U.S.A., INC. 

OIL PUMP

Removal & Disassembly

1. Remove oil pan. See OIL PAN under REMOVAL &
INSTALLATION. Remove retaining bolts andoil strainer. Remove
accessory drive belt.

2. Using Pulley Holder (SST 09213-70010) and Handle (SST
09330-00021), hold crankshaft pulley, andremove retaining bolt.
Using puller, remove crankshaft pulley.

3. Remove A/C compressor with hoses attached and secure aside
(if equipped). Remove A/C compressor
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bracket. On all models, remove retaining bolts, oil pump and
"O"ring from front cover. Disassembleoil pump components. See Fig.
20 .

Fig. 20: Exploded View Of Oil Pump &
Components Courtesy of TOYOTA MOTOR SALES, U.S.A.,
INC. 

Inspection

1. Inspect components for damage. Ensure relief valve slides
freely in bore. Install drive and drivengears in oil pump
housing.

2. Using feeler gauge, measure clearance between driven gear and
oil pump housing. Replace gearassembly or oil pump housing if
clearance exceeds specification. See OIL
PUMPSPECIFICATIONS table.

3. Measure gear tip clearance between tip of gear and crescent
in oil pump. See Fig. 21 . Replace gearassembly or oil pump
housing if clearance exceeds specification. See OIL
PUMPSPECIFICATIONS table.

4. Place straightedge across oil pump housing, above both gears.
Measure gear end clearance betweenstraightedge and gear surface.
Replace gear assembly or oil pump housing if clearance
exceedsspecification. See OIL PUMP SPECIFICATIONS table.

OIL PUMP SPECIFICATIONS 

Application In. (mm)

Driven Gear-To-Housing Clearance

Standard .0035-.0059 (.089-.150)

Wear Limit .008 (.20)

Gear End Clearance

Standard .0012-.0035 (.030-.089)Maximum .006 (.15)
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Fig. 21: Measuring Oil Pump Gear Tip Clearance Courtesy of
TOYOTA MOTOR SALES, U.S.A., INC. 

Reassembly & Installation

1. To reassemble, reverse disassembly procedure using NEW gasket
on relief valve plug. Tighten reliefvalve plug to specification.
See TORQUE SPECIFICATIONS .

2. Using Seal Installer (SST 09223-50010), install front cover
oil seal (if removed) until seal surface iseven with oil pump
housing. Coat seal lip with grease.

3. Install NEW "O" ring and oil pump on front cover. Apply
thread sealant to bolt "A"and install. See

Fig. 22 . Install remaining bolts and tighten to
specification. See Fig. 22 .

Gear Tip-To-Crescent Clearance

Drive Gear

Standard .0087-.0098 (.221-.249)

Wear Limit .0120 (.300)

Driven Gear

Standard .0059-.0083 (.150-.211)

Wear Limit .0120 (.300)
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Fig. 22: Installing Oil Pump Courtesy of TOYOTA MOTOR
SALES, U.S.A., INC. 

TORQUE SPECIFICATIONS

TORQUE SPECIFICATIONS 

Application Ft. Lbs. (N.m)

Air Intake Chamber-To-Intake Manifold Bolt 14 (19)

Camshaft Bearing Cap Bolt 14 (19)

Camshaft Sprocket Bolt 58 (79)

Connecting Rod Nut 51 (69)Crankshaft Pulley Bolt 116 (157)

Cylinder Head/Rocker Arm Assembly Bolt (1)  58 (79)

Distributor Hold-Down Bolt 14 (19)

Drive Axle-To-Side Gear Flange Bolt 61 (83)

Exhaust Manifold Heat Insulator Bolt 14 (19)

Exhaust Manifold Nut 33 (45)

Flywheel/Drive Plate Bolt

A/T 61 (83)

M/T 80 (109)

Front Cover Bolt (2) 
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CAMSHAFT SPECIFICATIONS 

mm)

Valve Guide I.D. .3154-.3161" (8.011-8.030 mm)

Valve Stem-To-Guide Oil Clearance

Standard .0012-.0026" (.031-.066 mm)

Wear Limit .0039" (.099 mm)

Application In. (mm)

End Play

Standard .0031-.0071 (.079-.180)

Wear Limit .0098" (.249 mm)

Journal Diameter 1.2984-1.2992 (32.980-33.000)

Journal Runout .008 (.20)

Lobe HeightIntake

Standard 1.6783-1.6891 (42.630-42.720)

Wear Limit 1.6634" (42.250 mm)

Exhaust

Standard 1.6807-1.6842 (42.690-42.780)

Wear Limit 1.6654" (42.301 mm)

Oil Clearance

Standard .0004-.0020 (.010-.051)Wear Limit .004" (.10 mm)
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