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Daihatsu/Toyota 1KR-FE engine 
3-cylinder 996 cm3 DOHC 

4 valves per cylinder with VVT-i 

49 to 50 kW versions  

Weight 69 kg (with ancillaries) 

Made in Poland (for EU markets) 
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ENGINE > PRECAUTIONS  

  

  

  

  

1. IGNITION SWITCH EXPRESSIONS  

1. The type of ignition switch used on this model differs according to the specifications of 

the vehicle. The expressions listed in the table below are used in this section.  

   

Expression  Ignition Switch (position)  Engine Switch (condition)  

Ignition Switch off  LOCK  Off  

Ignition Switch on (IG)  ON  On (IG)  

Ignition Switch on (ACC)  ACC  On (ACC)  

Engine Start  START  Start  
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ENGINE > ON-VEHICLE INSPECTION  

   

  

2. INSPECT ENGINE OIL   

   

1. Check engine oil level.  

1. Warm up the engine, stop the engine and wait 5 minutes. The oil level should be 

between the dipstick's low-level mark and full level mark.  

If low, check for leakage and add oil up to the full level mark.  

NOTICE:   

Do not fill with engine oil to above the full level mark.  

 

2. Check engine oil quality.  

1. Check the oil for deterioration, water contamination, discoloration and thinning.  

If the quality is visibly poor, replace the oil.  
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Oil grade:  20W-50 and 15W-40:   

 

API grade SL or SM multigrade engine oil 10W-30 and 5W-30:   

 

API grade SL "Energy-Conserving" "Energy-Conserving SM or ILSAC 

multigrade engine oil"  

  

  

  

4. INSPECT AIR CLEANER FILTER ELEMENT SUB-ASSEMBLY  

1. Remove the air cleaner filter element from the cylinder head cover sub-assembly.  

2. Visually check that there is no dirt, clogging, /or damage to the air cleaner filter element.  

HINT:   

• If there is any dirt or a clog on the air cleaner filter element, clean it with 

compressed air.  

• If any dirt or a clog remains even after cleaning the air cleaner filter element with 

compressed air, replace it.  

 

5. INSPECT SPARK PLUG   

NOTICE:   

• Do not use a wire brush for cleaning.  

• Do not attempt to adjust the electrode gap of a used spark plug.  

  

1. Check the electrode.  



 

Version 1.0 

1. Using a megaohm-meter, measure the insulation resistance.  

Standard resistance:  10 MΩ or more  

If the resistance is less than the specified value, proceed to step (*3).  

HINT:   

If a megaohm-meter is not available, perform the following simple inspection 

instead.  

  

  

  

 

2. Alternative inspection method:  

1. Quickly accelerate the engine to 4,000 rpm 5 times.  

2. Remove the spark plug.  

3. Visually check the spark plug.  

4. If the electron is dry, the spark plug is functioning. Proceed to step 2.  

5. If the electrode is damp, proceed to steps (*1), (*2) and (*3).  

6. Install the spark plug.  

3. Check the spark plug for any damage to its threads and insulator. (*1) If there is any 

damage, replace the spark plug.  
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Recommended spark plug:   

Supplier  Parts code  

DENSO  K20HR-U11  

  

4. Check the spark plug electrode gap. (*2)  

Maximum electrode gap for used spark plug:  1.3 mm  

If the gap is greater than the maximum, replace the spark plug.  

Correct electrode gap for new spark plug:  1.0 to 1.1 mm 

 

NOTICE:   

Bend only the base of the ground electrode when adjusting the gap of a new spark plug.  
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6. INSPECT IGNITION TIMING  

 

NOTICE:   

• Turn all the electrical systems and the A/C off.  

• Inspect the ignition timing with the cooling fan off.  

• When checking the ignition timing, shift the transmission to the neutral 

position.  

1. Warm up and stop the engine.  

  

  

2. When using the intelligent tester:  

1. Connect the intelligent tester to the DLC3.  

2. Turn the Ignition Switch on (IG).  

3. Select the following menu items:  

Powertrain / Engine and ECT / Active Test / TE1 (TC) / ON.  

HINT:   

Refer to the intelligent tester operator's manual for further information regarding the 

selection of Active Test.  

4. Inspect the ignition timing during idling.  

Ignition timing:  8 to 12° BTDC  

 

5. Select the following menu items: TE1 (TC) / OFF  
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6. Turn the Ignition Switch off.  

7. Disconnect the intelligent tester from the DLC3.  

 

3. When not using the intelligent tester:  

1. Remove the air cleaner cap sub-assembly ().  

  

  

  

2. Install the tester terminal of a timing light onto the position shown in the 

illustration.  

NOTICE:   

• Use a timing light that detects the first signal.  

• Wrap the wire harness with tape after checking.  

  

3. Using SST, connect terminals 13 (TC) and 4 (CG) of the DLC3.  

SST  09843-18040    
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NOTICE:   

Check the terminal numbers before connecting them. Connecting the wrong 

terminals could damage the engine.  

1. Turn the Ignition Switch on (IG).  

2. Inspect the ignition timing during idling.  

Ignition timing:  0 to 15° BTDC  

 

HINT:   

Run the engine speed at 1,000 to 1,300 rpm for 5 seconds, then check that the engine 

speed returns to the idling speed.  

1. Disconnect terminals 13 (TC) and 4 (CG) of the DCL3.  

2. Turn the Ignition Switch off.  

3. Remove the timing light.  

4. Install the air cleaner cap sub-assembly ().  
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7. INSPECT ENGINE IDLING SPEED  

 

NOTICE:   

• Turn all the electrical systems and the A/C off.  

• Inspect the engine idling speed with the cooling fan off.  

• When checking the idling speed, shift the transmission to the neutral position.  

1. Warm up and stop the engine.  

 

2. When using the intelligent tester:  

1. Connect the intelligent tester to the DLC3.  

2. Turn the Ignition Switch on (IG).  

3. Select the following menu items:  

Powertrain / Engine and ECT / Data List / Engine SPD.  

HINT:   

Refer to the intelligent tester operator's manual for further information 

regarding the selection of Data List.  

4. Inspect the engine idling speed.  

Idling speed:  730 to 830 rpm  

 

5. Turn the Ignition Switch off.  

6. Disconnect the intelligent tester from the DCL3.  
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3. When not using an intelligent tester:  

1. Install SST to terminal 9 (TAC) of the DLC3, then connect a tachometer.  

SST  09843-18040   

 

NOTICE:   

Check the terminal numbers before connecting them. Connecting the wrong 

terminals could damage the engine.  

2. Turn the Ignition Switch on (IG).  

3. Inspect the engine idling speed.  

Idling speed:  730 to 830 rpm  

 

4. Turn the Ignition Switch off.  

5. Disconnect the tachometer.  

6. Remove SST from terminal 9 (TAC).  
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8. INSPECT COMPRESSION  

1. Warm up and stop the engine.  

2. Remove the air cleaner cap sub-assembly ().  

3. Remove the 3 ignition coils ().  

4. Remove the 3 spark plugs.  

5. Disconnect the 3 fuel injector connectors.  

   

6. Inspect the cylinder compression pressure.  

1. Install compression gauge into the spark plug hole.  

2. Fully open the throttle.  

3. While cranking the engine, measure the compression pressure.  

Compression pressure  

Normal condition:  1,422 kPa (14.5 bar)  

Minimum pressure:  1,079 kPa (11.0 bar)  

Difference between each cylinder:  147 kPa (1.5 bar) or less  

NOTICE:   

• Use a fully-charged battery so the engine speed can be increased to 400 rpm or more.  

• Inspect the other cylinders in the same way.  

• Measure the compression as quickly as possible.  

 

4. If the cylinder compression is low, pour a small amount of engine oil into the 

cylinder through the spark plug hole, then inspect it again.  

HINT:   

• If adding oil increases the compression, the piston rings and/or cylinder bore may be 

worn or damaged.  

• If the pressure remains low, the valve may be stuck or seated improperly, or there may 

be leakage from the gasket.  
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7. Connect the 3 fuel injector connectors.  

8. Install the 3 spark plugs.  

Torque:  25 Nm  

 

9. Install the 3 ignition coils ().  

10. Install the air cleaner cap sub-assembly ().  

  

  

  

  



 

Version 1.0 

9. INSPECT CO/HC  

 

HINT:   

The ECM controls the concentration of CO/HC in the emission gas.  

1. Start the engine.  

2. Run the engine at 2,500 rpm for approximately 180 seconds.  

3. Insert the CO/HC meter testing probe at least 40 cm into the tailpipe during idling.  

4. Check the CO/HC concentration during idling and when running at 2,500 rpm.  

Standard:   

CO concentration:  0.2 % or less  

HC concentration:  70 ppm or less  

If the CO/HC concentration does not comply with the regulations, troubleshoot in the 

order given below.  

• Check the heated oxygen sensor operation (and/or ).  

• See the table below for possible causes, then inspect the applicable parts and 

repair them if necessary.  

  

  

CO  HC  Problems  Causes  

Normal  High  Rough idling  

3. Faulty ignition:  

•  Fouled, shorted or improperly gapped plugs  

4. Incorrect valve clearance  

5. Leakage from intake and exhaust valves  

6. Leakage from cylinders  
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Low  High  

Rough idling 

(Fluctuating HC  

reading)  

7. Lean mixture causing misfire  

8. Faulty SFI systems:  

• Faulty pressure regulator  

• Faulty engine coolant temperature sensor  

• Faulty mass air flow meter  

• Faulty ECM  

• Faulty injectors  

• Faulty throttle body  

High  High  

Rough idling 

(Black smoke from 

exhaust)  

9.  Faulty SFI systems:  

• Faulty pressure regulator  

• Faulty engine coolant temperature sensor  

• Faulty mass air flow meter  

• Faulty ECM  

• Faulty injectors  

• Faulty throttle body  
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DRIVE BELT > COMPONENTS  
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DRIVE BELT > REMOVAL  

 

1. REMOVE FAN AND GENERATOR V BELT  

  

  

  

 

1. Loosen bolt A.  

2. Loosen bolt B.  

3. Loosen bolt C.  

4. Release the drive belt tension and remove the fan and generator V belt.  
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DRIVE BELT > INSPECTION  

1. INSPECT FAN AND GENERATOR V BELT  

  

  

1. Visually check the belt for excessive wear, frayed cords etc. If any defect is found, 

replace the belt.  

HINT:   

Cracks on the rib side of a belt are considered acceptable. If the belt has pieces 

missing from the ribs, it should be replaced.  
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1. INSTALL FAN AND GENERATOR V BELT  
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1. Install the fan and generator V belt.  

2. Gently tighten bolt B until there is no measurable clearance.  

3. Turn bolt C to adjust the tension of the fan and generator V belt.  

4. Inspect the fan and generator V belt.  

5. Tighten bolt B.  

Torque:  34 Nm 

6. Tighten bolt A.  

Torque:  54 Nm 

7. Visually check the generator wiring and listen for abnormal noise.  

1. Check that the wiring is in good condition.  

2. Check that there is no abnormal noise from the generator while the engine is 

running.  

  

8. Inspect the discharge warning light circuit.  

1. Turn the ignition switch to the ON position. Check that the discharge warning 

light illuminates.  

2. Start the engine. Check that the light goes off.  
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2. INSPECT DRIVE BELT DEFLECTION AND TENSION  

  

1. Check the belt deflection by pressing on the belt at the points indicated by the arrow 

marks in the illustration.  

Deflection:   

Item  Specified Condition  

New belt 7 to 8 mm 

Used belt  9 to 11 mm 

If the belt deflection is not as specified, adjust it.  

HINT:   

• The most appropriate force for the adjustment above is 98 N.  

• New belt refers to a belt which has been used on a running engine for less than 5 

minutes.  

• Used belt refers to a belt which has been used on a running engine for 5 minutes 

or more.  

• After installing a belt, check that it fits properly in the ribbed grooves.  

• Check with your hand to confirm that the belt has not slipped out of the groove 

on the bottom of the pulley.  

• After installing a new belt, run the engine for about 5 minutes and recheck the 

belt tension.  
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2. Adjust fan and generator V belt tension.  

1. Loosen bolt A.  

2. Loosen bolt B.  

3. Gently tighten bolt B until there is no measurable clearance.  

4. Turn bolt C to adjust the tension of the fan and generator V belt.  

5. Tighten bolt B.  

Torque:  34 Nm   

6. Tighten bolt A.  

Torque:  54 Nm 

3. Visually check the generator wiring and listen for abnormal noises.  

1. Check that the wiring is in good condition.  

2. Check that there is no abnormal noise from the generator while the engine is 

running.  

  

4. Inspect the discharge warning light circuit.  

1. Turn the ignition switch to the ON position. Check that the discharge warning 

light illuminates.  

2. Start the engine. Check that the light goes off.  
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VALVE CLEARANCE > ADJUSTMENT  

  

2. REMOVE AIR CLEANER CAP SUB-ASSEMBLY   

  

1. Remove the 4 clamps.  

2. Remove the 2 clamps and remove the air cleaner cap.  
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3. REMOVE AIR CLEANER FILTER ELEMENT SUB-ASSEMBLY   

  

1. Remove the air cleaner filter element from the cylinder head cover.  

  

  

  

4. REMOVE IGNITION COIL NO. 1   

 

1. Disconnect the 3 connectors.  

2. Remove the 3 bolts and 3 ignition coils.  
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5. REMOVE CYLINDER HEAD COVER SUB-ASSEMBLY   

  

1. Disconnect the VSV connector and disengage the wire harness clamp.  

2. Disconnect vapor feed hoses No. 1 and No. 2.  

  

3. Disconnect the ventilation hose.  
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4. Remove the bolt and separate the oxygen sensor wire harness.  

5. Separate the wire harness.  

  

  

  

 

6. Remove the 13 bolts and 2 nuts in the order shown in the illustration and remove the 

cylinder head cover with the gasket.  

  

  

  



 

Version 1.0 

6. SET NO. 1 CYLINDER TO TDC/COMPRESSION  

  

1. Turn the crankshaft pulley clockwise to align the timing mark on the pulley with the 

timing pointer of the timing chain cover.  

2. Make sure that the timing mark of the camshaft sprocket is at the top.  

HINT:   

If the matchmarks do not align, turn the crankshaft clockwise one complete revolution 

and then check that they align.  

  

  

  

  



 

Version 1.0 

7. INSPECT VALVE CLEARANCE  

  

1. Check only the valves indicated.  

1. Using a feeler gauge, measure the clearance between the valve lifter and camshaft.  

Valve clearance (Cold):   

Intake side:  0.145 to 0.235 mm  

Exhaust side:  0.275 to 0.365 mm 

 

HINT:  Insert the feeler gauge from the spark plug side (center).  

 

2. Record any out-of-specification valve clearance measurements. They will be used 

later to determine the required replacement valve lifters.  

2. Turn the crankshaft 1 revolution (360°).  

  

3. Check only the valves indicated.  

1. Using a feeler gauge, measure the clearance between the valve lifter and camshaft.  

Valve clearance (Cold):   
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Intake side:  0.145 to 0.235 mm 

Exhaust side:  0.275 to 0.365 mm 

 

HINT:  Insert the feeler gauge from the spark plug side (center).  

 

2. Record any out-of-specification valve clearance measurements. They will be used 

later to determine the required replacement valve lifters.  

 8. ADJUST VALVE CLEARANCE  

1. Remove the No. 1 and No. 2 camshafts ().  

2. Remove the valve lifters ().  

  

3. Using a micrometer, measure the thickness of the removed valve lifters.  

4. Calculate the thickness of a new lifter so that the valve clearance comes within the 

specified value.  

A  Thickness of new lifter  

B  Thickness of used lifter  

C  Measured valve clearance  

Valve clearance:   

Intake A = B + (C - 0.18 mm) 

Exhaust A = B + (C - 0.31 mm)  

HINT:   

• Select a new lifter with a thickness as close to the calculated values as possible.  

• Lifters are available in 29 sizes in increments of 0.020 mm, from 5.12 mm to 

5.68 mm.  

• Refer to the New Lifter Thickness Table on the next 2 pages.  

5. Install the valve lifters.  

6. Install the No. 1 and No. 2 camshafts.  



 

Version 1.0 
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HINT:    

 New lifter thickness mm  

Lifter No.  Thickness  Lifter No. Thickness  Lifter No.  Thickness  

12  5.12 32  5.32 52  5.52 

14  5.14 34  5.34 54  5.54 

16  5.16 36  5.36 56  5.56 

18  5.18 38  5.38 58  5.58 

20  5.20 40  5.40 60  5.60 

22  5.22 42  5.42 62  5.62 

24  5.24 44  5.44 64  5.64 

26  5.26 46  5.46 66  5.66 

28  5.28 48  5.48 68  5.68 

30  5.30 50  5.50 -  -  
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9. INSTALL CYLINDER HEAD COVER SUB-ASSEMBLY   

  

1. Clean the cylinder head cover, cylinder head assembly and timing chain cover assembly.  

2. Fit the cylinder head cover gasket into the gasket groove on the cover and onto the center 

bosses.  

  

  

3. Apply a continuous bead of seal packing (diameter: 3.5 to 4.5 mm) to the contact surface 

between the cylinder head assembly and timing chain cover assembly, as shown in the 

illustration.  

Seal Packing:  Part No. 08826-00080 or the equivalent  
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4. Install the bolts within 3 minutes of applying seal packing in the order shown in the 

illustration.  

Torque:  7.7 Nm 

5. Tighten the bolts to the specified torque and make sure that bolts 1 and 2 are tightened to 

the specified torque shown in the illustration.  

6. Install the wire harness.  

  

7. Install the oxygen sensor wire harness with the bolt.  

Torque:  7.7 Nm  
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8. Connect the ventilation hose.  

  

9. Connect vapor hoses No. 1 and No. 2.  

10. Connect the VSV connector.  
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10. INSTALL IGNITION COIL NO. 1   

1. Install the 3 ignition coils with the 3 bolts.  

Torque:  9.2 Nm  

2. Connect the 3 connectors.  

  

  

  

11. INSTALL AIR CLEANER FILTER ELEMENT SUB-ASSEMBLY   

  

  

 

1. Install the air cleaner filter element as shown in the illustration.  
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12. INSTALL AIR CLEANER CAP SUB-ASSEMBLY   

  

1. Install the air cleaner cap with the 2 clamps.  

2. Tighten the 4 clamps.  
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CAMSHAFT > COMPONENTS  
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CAMSHAFT > REMOVAL  

  

  

2. REMOVE AIR CLEANER CAP SUB-ASSEMBLY   

  

  

1. Remove the 4 clamps.  

2. Remove the 2 clamps and remove the air cleaner cap.  
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3. REMOVE AIR CLEANER FILTER ELEMENT SUB-ASSEMBLY  

  

  

1. Remove the air cleaner filter element from the cylinder head cover.  

 

  

4. REMOVE IGNITION COIL NO. 1  

  

  

  

 

1. Disconnect the 3 ignition coil connectors.  

2. Remove the 3 bolts and remove the 3 ignition coils.  
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5. REMOVE CYLINDER HEAD COVER SUB-ASSEMBLY  

  

  

1. Disconnect the VSV connector and disengage the wire harness clamp.  

2. Disconnect vapor feed hoses No. 1 and No. 2.  

  

  

3. Disconnect the ventilation hose.  
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4. Remove the bolt and separate the oxygen sensor wire harness.  

5. Separate the wire harness.  

  

6. Remove the 13 bolts and 2 nuts in the order shown in the illustration and remove 

the cylinder head cover with the gasket.  
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6. REMOVE TIMING GEAR COVER TIGHT PLUG  

  

1. Using an 8 mm socket hexagon wrench, remove the timing gear cover tight plug.  

   

7. REMOVE CAMSHAFT TIMING GEAR OR SPROCKET  

  

   

1. Turn the crankshaft pulley clockwise to align the timing mark on the pulley with 

the timing pointer of timing chain cover (Set the No. 1 piston to the 

TDC/compression).  

2. Make sure that the timing mark of the camshaft sprocket is at the top.  
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HINT:   

If the timing mark is not at the top, turn the crankshaft pulley 1 revolution so that 

the timing mark comes to the top (Set the No. 1 piston to the TDC/compression).  

  

 

3. Put matchmarks on each plate of the timing chain where the plates are aligned 

with the matchmarks on the sprockets and camshaft timing sprocket (VVT 

controller). (*1)  

HINT:   

Omit step *1if the orange mark plates are aligned with the cam sprockets, and the 

yellow mark plate is aligned with the crankshaft.  

4. Turn the crankshaft pulley slightly counterclockwise.  

NOTICE:   

Do not allow the lifted valve and piston to come into contact with each other 

when removing the camshaft.  
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5. Loosen the bolts on the sprocket while holding the hexagonal portion of the 

camshaft.  

6. Insert a screwdriver from the plug hole and turn the stopper plate of the timing 

chain tensioner clockwise to release the lock, and keep it as it is.  

HINT:   

 The plunger of the timing chain tensioner is locked.  

 If the stopper plate is locked firmly, slightly turn the hexagonal portion of the 

camshaft to the right and left.  
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7. Slightly turn the hexagonal portion of the camshaft clockwise so that the plunger 

of the timing chain tensioner is pushed by the timing chain.  

  

8. Remove the screwdriver from the plug. Insert the hexagon wrench into the stopper 

plate hole.  

NOTICE:   

Hold the hexagonal portion of the camshaft.  
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HINT:   

Perform this procedure in order to maintain the pressure on the plunger from 

the timing chain tensioner.  

  

9. Remove the bolt of the sprocket while holding the hexagonal portion of camshaft 

No. 2.  

  

  

10. Remove the camshaft timing gear.  
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8. REMOVE NO. 2 CAMSHAFT  

 

1. Remove the 15 bolts in the order shown in the illustration.  

  

  

2. Slide the camshaft timing sprocket toward the engine front until camshaft bearing 

cap No. 1 comes off.  

3. Remove camshaft bearing caps No. 1 and No. 2.  

4. Remove camshaft No. 2.  
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9. REMOVE NO. 1 CAMSHAFT  

 

1. Remove camshaft assembly No. 1.  

HINT:   

 Remove camshaft assembly No. 1 along with the camshaft timing sprocket.  

 Assemble the camshaft timing sprocket to camshaft assembly No. 1 before 

installing them.  

  

  

2. Using a piece of string or the equivalent, fix the timing chain to prevent it from 

dropping.  
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CAMSHAFT > INSPECTION  

  

  

1. INSPECT CAMSHAFT TIMING SPROCKET ASSEMBLY  

 

1. Hold the hexagonal portion of camshaft assembly No. 1 in a vise.  

 

NOTICE:   

Do not disassemble the camshaft timing sprocket assembly (VVT controller).  

2. Tighten the bolts of the camshaft timing sprocket assembly to the specified torque.  
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3. Plug either of the advanced side port of camshaft assembly No. 1 with your finger 

or tape.  

  

  

4. Apply pressure to the other advanced side path.  

NOTICE:   

Cover the paths to prevent oil from splashing.  

HINT:   

The lock for the most retarded position will be released.  

5. Make sure that the lock for the most retarded position of the camshaft timing 

sprocket is released and the sprocket can be moved smoothly within the movable 

range by hand.  

NOTICE:   

The camshaft timing sprocket will be locked if it is turned to the most 

retarded position.  

6. Lock the camshaft timing sprocket in the most retarded position.  

  

  

  

  



 

Version 1.0 

CAMSHAFT > INSTALLATION  

 

1. INSTALL CAMSHAFT  

  

1. Apply engine oil to the cam of each camshaft, the journals of the cylinder head 

and the top of each valve lifter.  

  

  

2. Align the matchmarks on the timing chain plates with the timing mark of the 

camshaft timing sprocket (VVT controller) and the paint mark of the timing chain 

respectively and install the timing chain.  
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2. INSTALL NO.2 CAMSHAFT  

1. Apply engine oil to the cam of each camshaft No. 2.  

  

  

2. Install the camshafts as shown in the illustration.  

HINT:   

Make sure that the timing marks of the camshaft timing sprocket and 

camshaft timing sprocket (VVT controller) face upward.  
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3. Place camshaft bearing caps No. 1 and No. 2 and tighten the bolts to the specified 

torque in the order shown in the illustration.  

Torque:   

Camshaft bearing cap No. 1:  15 Nm 

Camshaft bearing cap No. 2:  12.5 Nm 

 

NOTICE:   

Install camshaft bearing caps No. 1 and No. 2 with the front marks facing 

engine front.  

  

  

  

3. INSTALL CAMSHAFT TIMING GEAR OR SPROCKET  

  

1. Align the matchmarks on the timing chain plates with the timing mark of the 

camshaft timing gear and the paint mark of the timing chain respectively and 

install the timing chain.  
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2. Install camshaft No. 2 with the knock pin aligned with the gear groove.  

HINT:   

Position the matchmark of the gear at the top.  

  

  

  

 

3. Tighten the bolts onto the timing gear while holding the hexagonal portion of the 

camshaft No. 2.  

Torque:  47 Nm  
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4. INSTALL CAMSHAFT TIMING SPROCKET ASSEMBLY  

  

  

1. Tighten the bolts onto the sprocket while holding the hexagonal portion of the 

camshaft.  

Torque:  47 Nm  

  

  

  

5. INSTALL TIMING GEAR COVER TIGHT PLUG  

1. Remove the hexagon wrench from the timing chain tensioner sub-assembly.  

HINT:   

Before removing, slightly turn the hexagonal portion of the camshaft 

assembly counterclockwise to leave some slack on the chain of the timing 

chain tensioner sub-assembly side.  
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2. Clean the plug and the bolt holes of the timing chain cover and apply adhesive to 

the threads of the plug.  

  

3. Using an 8 mm socket hexagon wrench, install timing gear tight plug No. 1.  

Torque:  15 Nm  

  

  

  

  



 

Version 1.0 

6. INSPECT VALVE CLEARANCE   

  

  

1. Check only the valves indicated.  

1. Using a feeler gauge, measure the clearance between the valve lifter and 

camshaft.  

Valve clearance (Cold):   

Intake side:  0.145 to 0.235 mm 

Exhaust side:  0.275 to 0.365 mm  

 

HINT:   

Insert the feeler gauge from the spark plug side (center).  

2. Record any out-of-specification valve clearance measurements. They will be 

used later to determine the required replacement valve lifters.  

2. Turn the crankshaft 1 revolution (360°).  
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3. Check only the valves indicated.  

1. Using a feeler gauge, measure the clearance between the valve lifter and 

camshaft.  

Valve clearance (Cold):   

Intake side:  0.145 to 0.235 mm  

Exhaust side: 0.275 to 0.365 mm 

 

HINT:   

Insert the feeler gauge from the spark plug side (center).  

Record any out-of-specification valve clearance measurements. They will be 

used later to determine the required replacement valve lifters.  
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7. ADJUST VALVE CLEARANCE   

1. Remove the No. 1 and No. 2 camshafts ().  

2. Remove the valve lifters.  

3. Using a micrometer, measure the thickness of the removed valve lifters.  

4. Calculate the thickness of a new lifter so that the valve clearance comes within the 

specified value.  

A  Thickness of new lifter  

B  Thickness of used lifter  

C  Measured valve clearance  

Valve clearance:   

Intake A = B + (C - 0.18 mm) 

Exhaust A = B + (C - 0.31 mm)  

 

HINT:   

• Select a new lifter with a thickness as close to the calculated values as 

possible.  

• Lifters are available in 29 sizes in increments of 0.020 mm, from 5.12 mm  

to 5.68 mm.  

• Refer to the New Lifter Thickness Table on the next 2 pages.  

5. Install the valve lifters.  

   

6. Install the No. 1 and No. 2 camshafts.  
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HINT:   

 New lifter thickness mm (in.)     

Lifter No.  Thickness  Lifter No. Thickness  Lifter No.  Thickness  

12  5.12 32  5.32 52  5.52 

14  5.14 34  5.34 54  5.54 

16  5.16 36  5.36 56  5.56 

18  5.18 38  5.38 58  5.58 

20  5.20 40  5.40 60  5.60 

22  5.22 42  5.42 62  5.62 

24  5.24 44  5.44 64  5.64 

26  5.26 46  5.46 66  5.66 

28  5.28 48  5.48 68  5.68 

30  5.30 50  5.50 -  -  
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8. INSTALL CYLINDER HEAD COVER SUB-ASSEMBLY  

  

 

1. Clean the cylinder head cover, cylinder head assembly and timing chain cover assembly.  

2. Fit the cylinder head cover gasket into the gasket groove on the cover and onto the center 

bosses. 

  

  

  

 

3. Apply a continuous bead of seal packing (diameter: 3.5 to 4.5 mm) to the contact surface 

between the cylinder head assembly and timing chain cover assembly, as shown in the 

illustration.  
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Seal Packing:  

Part No. 08826-00080 or the equivalent  

  

  

4. Install the bolts within 3 minutes of applying seal packing in the order shown in the 

illustration.  

Torque:  7.7 Nm   

5. Tighten the bolts to the specified torque and make sure that bolts 1 and 2 are tightened to 

the specified torque shown in the illustration.  

6. Install the wire harness.  

  

  

  

 

7. Install the oxygen sensor wire harness with the bolt.  
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Torque:  7.7 Nm   

  

  

8. Connect the ventilation hose.  

  

  

9. Connect vapor hoses No. 1 and No. 2.  

10. Connect the VSV connector.  
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9. INSTALL IGNITION COIL NO. 1  

  

  

1. Install the 3 ignition coils with the 3 bolts.  

Torque:  9.2 Nm   

2. Connect the ignition coil connectors.  

  

  

  

10. INSTALL AIR CLEANER FILTER ELEMENT SUB-ASSEMBLY  

  

1. Install the air cleaner filter element as shown in the illustration.  
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11. INSTALL AIR CLEANER CAP SUB-ASSEMBLY   

  

1. Install the air cleaner cap with the 2 clamps.  

2. Tighten the 4 clamps.  
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ENGINE ASSEMBLY > COMPONENTS 
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70. REMOVE FLYWHEEL ASSEMBLY  

  

  

  

 

1. Hold the crankshaft with SST.  

SST  09960-10010  

 

2. Remove the 6 bolts and the flywheel.  
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71. REMOVE IGNITION COIL NO. 1  

1. Disconnect the 3 connectors.  

  

  

  

 

2. Remove the 3 bolts and 3 ignition coils.  
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72. REMOVE DUTY VACUUM SWITCHING VALVE  

1. Disconnect the connector.  

  

  

2. Remove the bolt and the duty vacuum switching valve.  
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73. REMOVE MANIFOLD STAY  

  

  

  

 

1. Remove the bolt and nut, and remove the manifold stay.  
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74. REMOVE EXHAUST MANIFOLD ASSEMBLY  

  

  

  

1. Remove the 2 bolts and 2 nuts.  

2. Remove the exhaust manifold and gasket.  
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75. REMOVE THROTTLE WITH MOTOR BODY ASSEMBLY  

  

  

1. Pinch the connector as illustrated, then disconnect the connector.  

2. Disconnect the 2 water by-pass hoses.  

3. Remove the 4 bolts and the throttle body.  
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4. Remove the throttle body gasket.  

  

  

  

76. REMOVE INTAKE MANIFOLD STAY  

  

  

  

 

1. Remove the 2 bolts and the intake manifold stay.  
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77. REMOVE INTAKE MANIFOLD  

  

  

1. Disconnect the manifold absolute pressure sensor connector.  

2. Separate the wire harness.  

  

  

3. Remove the bolt and wire harness clamp.  

4. Disconnect the ventilation hose.  
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5. Remove the 2 bolts and 2 nuts.  

  

  

  

 

6. Remove the intake manifold and gasket.  
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78. REMOVE FUEL DELIVERY PIPE   

  

  

  

 

1. Disconnect the 3 ignition coil connectors.  

  

  

  

 

2. Disconnect the 3 injector connectors.  
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3. Disengage the 5 clamps, and separate the engine wire harness from the cylinder head cover.  

  

  

  

 

4. Remove the 2 bolts and delivery pipe together with the 3 injectors.  

 

NOTICE:   

Do not drop the injectors when removing the delivery pipe.  
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5. Remove the 3 injector vibration insulators from the cylinder head.  
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79. REMOVE FUEL INJECTOR ASSEMBLY   

  

  

  

 

1. Pull the 3 injectors out of the fuel delivery pipe.  
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80. REMOVE RADIO SETTING CONDENSER  

  

  

  

 

1. Disconnect the connector.  

2. Remove the bolt and radio setting condenser.  
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81. REMOVE KNOCK SENSOR   

  

  

  

 

1. Disconnect the connector.  

2. Remove the bolt and knock sensor.  
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86. REMOVE STARTER ASSEMBLY (for 1.0 kW Type)   

  

1. Separate the harness clamp.  

  

  

  

 

2. Remove the bolt and remove the wire harness bracket.  
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3. Remove the terminal cap.  

4. Separate the harness clamp.  

5. Remove the nut and disconnect terminal 30.  

6. Disconnect the connector.  

7. Remove the 2 bolts and remove the starter assembly.  
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90. REMOVE MANUAL TRANSAXLE ASSEMBLY (for Manual Transaxle)  

  

  

  

 

1. Remove the 9 bolts and manual transaxle.  
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91. REMOVE CLUTCH COVER ASSEMBLY (for Multi-Mode Manual Transaxle)   

  

 

1. Place matchmarks on the flywheel and clutch cover.  

2. Loosen each set bolt one turn at a time until the spring tension is released.  

3. Remove the 6 bolts, and pull off the clutch cover with the clutch disc.  

NOTICE:   

• Do not drop the clutch disc.  

• When replacing the clutch disc, be sure to replace it together with the clutch 

cover as a set.  

  

  

  

  



 

Version 1.0 

92. REMOVE CLUTCH COVER ASSEMBLY (for Manual Transaxle)   

  

  

  

 

1. Align the matchmark on the clutch cover with the one on the flywheel.  

2. Loosen each set bolt by one turn at a time until the spring tension is released.  

3. Remove the set bolts and the clutch cover.  

NOTICE:   

Do not drop the clutch disc.  

  

  

  

93. REMOVE CLUTCH DISC ASSEMBLY (for Manual Transaxle)   

 

NOTICE:   

Keep the lining part of the clutch disk and the surfaces of the pressure plate and 

flywheel free of oil and foreign matter.  
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94. REMOVE FLYWHEEL ASSEMBLY  

  

  

  

1. Hold the crankshaft pulley with SST.  

SST  09960-10010  

  

  

  

 

2. Remove the 6 bolts and the flywheel.  
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95. REMOVE IGNITION COIL NO. 1  

1. Disconnect the 3 connectors.  

  

  

2. Remove the 3 bolts and 3 ignition coils.  

 

  

96. REMOVE DUTY VACUUM SWITCHING VALVE  

1. Disconnect the connector.  

 

2. Remove the bolt and the duty vacuum switching valve.  
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97. REMOVE MANIFOLD STAY  

  

1. Remove the bolt and nut, and remove the manifold stay.  

  

  

  

98. REMOVE EXHAUST MANIFOLD ASSEMBLY  

  

1. Remove the 2 bolts and 2 nuts.  

2. Remove the exhaust manifold and gasket.  
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99. REMOVE THROTTLE WITH MOTOR BODY ASSEMBLY  

  

  

  

 

1. Pinch the connector as illustrated, then disconnect the connector.  

2. Disconnect the 2 water by-pass hoses.  

3. Remove the 4 bolts and the throttle body.  
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4. Remove the throttle body gasket.  

  

  

  

100. REMOVE INTAKE MANIFOLD STAY  

  

  

  

 

1. Remove the 2 bolts and the intake manifold stay.  
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101. REMOVE INTAKE MANIFOLD  

  

  

  

 

1. Disconnect the manifold absolute pressure sensor connector.  

2. Separate the wire harness.  

  

  

  

 

3. Remove the bolt and wire harness clamp.  

4. Disconnect the ventilation hose.  
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5. Remove the 2 bolts and 2 nuts. 

 

6. Remove the intake manifold and gasket.  
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102. REMOVE FUEL DELIVERY PIPE   

  

1. Disconnect the 3 ignition coil connectors.  

  

  

2. Disconnect the 3 injector connectors.  
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3. Disengage the 5 clamps, and separate the engine wire harness from the cylinder head 

cover.  

  

  

  

4. Remove the 2 bolts and delivery pipe together with the 3 injectors.  

NOTICE:   

Do not drop the injectors when removing the delivery pipe.  

  

  

  

 

5. Remove the 3 injector vibration insulators from the cylinder head.  
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103. REMOVE FUEL INJECTOR ASSEMBLY   

  

  

1. Pull the 3 injectors out of the fuel delivery pipe.  
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105. REMOVE KNOCK SENSOR   

 

1. Disconnect the connector.  

2. Remove the bolt and knock sensor.  
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106. INSTALL KNOCK SENSOR   

  

  

  

 

1. Install the knock sensor with the bolt.  

Torque:  20 Nm 

 

HINT:   

It is acceptable for the sensor to be tilted 0 to 45°.  

2. Connect the connector.  
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107. INSTALL RADIO SETTING CONDENSER  

  

  

  

1. Install condenser with a bolt.  

Torque:  10 Nm   

2. Connect the connector.  
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108. INSTALL FUEL INJECTOR ASSEMBLY   

  

1. Apply a light coat of grease or gasoline to a new O-ring, and install it onto the injector.  

2. Apply a light coat of grease or gasoline to the place where the delivery pipe touches the 

O-ring.  

  

  

  

3. Push the fuel injector while twisting it back and forth to install it in the fuel delivery 

pipe.  

NOTICE:   

• Do not twist the O-ring.  

• Check that the fuel injector turns smoothly after installing it. If it does not, 

reinstall it with a new O-ring.  

4. Position the injector connectors so that they face upward.  
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109. INSTALL FUEL DELIVERY PIPE   

  

  

1. Install 3 new fuel injector vibration insulators to the cylinder head.  

  

2. Place the fuel delivery pipe and the 3 fuel injectors together to the cylinder head.  

NOTICE:   

Do not drop the fuel injectors when installing the fuel delivery pipe.  

3. Provisionally install the 2 bolts which are used to hold the fuel delivery pipe to the 

cylinder head.  

NOTICE:   

Check that the fuel injector turns smoothly after installing it. If does not, 

reinstall it with a new O-ring.  

4. Tighten the 2 bolts which are used to hold the fuel delivery pipe to the cylinder head.  
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Torque:  27 Nm  

  

5. Engage the 5 clamps and install the engine wire harness onto the cylinder head cover.  

  

  

6. Connect the 3 injector connectors.  

  

 

7. Connect the 3 ignition coil connectors.  
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110. INSTALL INTAKE MANIFOLD  

  

  

1. Install the new gasket.  

  

  

  

2. Install the intake manifold with the 3 bolts and 2 nuts in the order shown in the 

illustration.  

Torque:  30 Nm   
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3. Install the wire harness clamp with the bolt.  

Torque:  8.4 Nm   

4. Connect the ventilation hose.  

  

  

  

 

5. Connect the manifold absolute pressure sensor connector and the wire harness clamp.  
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111. INSTALL INTAKE MANIFOLD STAY  

  

1. Install the intake manifold stay with the 2 bolts.  

 
Torque:  21 Nm  
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112. INSTALL THROTTLE WITH MOTOR BODY ASSEMBLY  

  

 

1. Install the new throttle body gasket.  

  

 
2. Install the throttle body with the 4 bolts.  

Torque:  10 Nm 

 

NOTICE:   

Do not bend the throttle body gasket while installing the throttle body.  
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3. Connect the 2 water by-pass hoses.  

4. Connect the connector and the wire harness clamp.  
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113. INSTALL EXHAUST MANIFOLD ASSEMBLY  

  

1. Install the new gasket.  

2. Install the exhaust manifold with the 2 bolts and 2 nuts in the order shown in the 

illustration.  

Torque:  24 Nm   

  

  

  

114. INSTALL MANIFOLD STAY  

  

 

 

1. Install the manifold stay with the bolt and nut.  

Torque:   

24 Nm   
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115. INSTALL DUTY VACUUM SWITCHING VALVE  

  

  

  

1. Install the duty vacuum switching valve with the bolt.  

Torque:  8.8 Nm    

2. Connect the connector.  

  

 

116. INSTALL IGNITION COIL NO. 1  

  

1. Install the ignition coil with the 3 bolts.  

Torque:  9.2 Nm   

1. Connect the 3 connectors.   
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117. INSTALL FLYWHEEL ASSEMBLY  

  

  

  

 
1. Hold the crankshaft with SST.  

SST  09960-10010    

  

2. Clean the 6 bolts and their holes.  

  

  

  

 

3. Apply adhesive to the 2 or 3 end threads of the bolts.  

Adhesive:  Part No. 08833-00070, THREE BOND 1324 or equivalent  
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4. Install the flywheel with the 6 bolts in the order shown in the illustration.  

Torque: 78 Nm   
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118. INSTALL CLUTCH DISC ASSEMBLY   

  

  

  

 

1. Insert SST into the clutch disc, and then insert them into the flywheel.  

SST  09301-0210   

 

NOTICE:   

Insert the clutch disc in the correct direction.  
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119. INSTALL CLUTCH COVER ASSEMBLY   

  

  

  

 

1. Align the matchmark on the clutch cover with the one on the flywheel.  

2. Tighten the 6 bolts uniformly in the order shown in the illustration, starting with the bolt 

located near the knock pin at the top.  

Torque: 19 Nm   

HINT:   

After checking that the disc is in the center, gently move SST up and down, right and left 

to tighten the bolts.  

 

SST  09301-00210    
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120. INSTALL MANUAL TRANSAXLE ASSEMBLY  

  

1. Align the input shaft with the clutch disc and install the manual transaxle onto the 

engine.  

2. Install the 9 bolts.  

Torque:   

Bolt A:  64 Nm 

Bolt B:  39 Nm 

 

NOTICE:   

Insert a dowel pin securely into the dowel hole so that the end of face of 

the transaxle assembly is in close contact with the engine assembly before 

tightening the bolts to fix the engine and transaxle.  

  

Torque:  37 Nm   
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256. INSTALL FAN BELT ADJUSTING BAR  

1. Install the fan belt adjusting bar with the bolt.  

Torque:  34 Nm   
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257. INSTALL GENERATOR ASSEMBLY  

  

  

  

 

1. Provisionally install the generator with the 2 bolts.  

  

  

  

 
2. Install the terminal B with the nut.  

Torque:  7.8 Nm   

3. Connect the connector.  

4. Engage the 2 clamps onto the generator.  
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258. INSTALL FAN AND GENERATOR V BELT   

  

 



 

Version 1.0 

1. Install the fan and generator V belt.  

2. Gently tighten bolt B until there is no measurable clearance.  

3. Turn bolt C to adjust the tension of the fan and generator V belt.  

4. Inspect the fan and generator V belt.  

5. Tighten bolt B.  

Torque: 34 Nm   

6. Tighten bolt A.  

Torque:  54 Nm 

7. Visually check the generator wiring and listen for abnormal noise.  

1. Check that the wiring is in good condition.  

2. Check that there is no abnormal noise from the generator while the engine is 

running.  

  

  

8. Inspect the discharge warning light circuit.  

1. Turn the ignition switch to the ON position. Check that the discharge warning 

light illuminates.  

2. Start the engine. Check that the light goes off.  
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383. CHECK FOR ENGINE COOLANT LEAKAGE   

 

CAUTION:   

To avoid the danger of being burned, do not remove the radiator cap subassembly 

while the engine and radiator assembly are still hot. Thermal expansion will cause 

hot engine coolant and steam to blow out from the radiator assembly.  

  

  

  

 

1. Fill the radiator assembly with engine coolant, then attach a radiator cap tester.  

2. Pump it to 137 kPa (1,37 bar), then check that the pressure does not drop.  

 

If the pressure drops, check the hoses, radiator assembly and water pump assembly for 

leakage. If there are no signs or traces of external engine coolant leakage, check the 

heater core, cylinder block and head.  
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387. INSPECT IGNITION TIMING   

 

NOTICE:   

• Turn all the electrical systems and the A/C off.  

• Inspect the ignition timing with the cooling fan off.  

• When checking the ignition timing, shift the transmission to the neutral position.  

1. Warm up and stop the engine.  

  

  

  

 

2. When using the intelligent tester:  

1. Connect the intelligent tester to the DLC3.  

2. Turn the Ignition Switch on (IG).  

3. Select the following menu items:  

Powertrain / Engine and ECT / Active Test / TE1 (TC) / ON.  

HINT:   

Refer to the intelligent tester operator's manual for further information regarding the 

selection of Active Test.  
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4. Inspect the ignition timing during idling.  

Ignition timing:  8 to 12° BTDC 

  

5. Select the following menu items: TE1 (TC) / OFF  

6. Turn the Ignition Switch off.  

7. Disconnect the intelligent tester from the DLC3.  

  

3. When not using the intelligent tester:  

1. Remove the air cleaner cap sub-assembly ().  

  

  

  

 

2. Install the tester terminal of a timing light onto the position shown in the 

illustration.  

NOTICE:   

• Use a timing light that detects the first signal.  

• Wrap the wire harness with tape after checking.  
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3. Using SST, connect terminals 13 (TC) and 4 (CG) of the DLC3.  

SST  09843-18040    

 

NOTICE:   

Check the terminal numbers before connecting them. Connecting the wrong terminals 

could damage the engine.  

4. Turn the Ignition Switch on (IG).  

5. Inspect the ignition timing during idling.  

Ignition timing:  0 to 15° BTDC  

 

HINT:   

Run the engine speed at 1,000 to 1,300 rpm for 5 seconds, then check that the engine 

speed returns to the idling speed.  

6. Disconnect terminals 13 (TC) and 4 (CG) of the DCL3.  

7. Turn the Ignition Switch off.  

8. Remove the timing light.  

9. Install the air cleaner cap sub-assembly ().  
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388. INSPECT ENGINE IDLING SPEED   

 

NOTICE:   

• Turn all the electrical systems and the A/C off.  

• Inspect the engine idling speed with the cooling fan off.  

• When checking the idling speed, shift the transmission to the neutral position.  

1. Warm up and stop the engine.  

  

  

  

 

2. When using the intelligent tester:  

1. Connect the intelligent tester to the DLC3.  

2. Turn the Ignition Switch on (IG).  

3. Select the following menu items:  

Powertrain / Engine and ECT / Data List / Engine SPD.  

HINT:   

Refer to the intelligent tester operator's manual for further information regarding the 

selection of Data List.  
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4. Inspect the engine idling speed.  

Idling speed:  730 to 830 rpm  

 

5. Turn the Ignition Switch off.  

6. Disconnect the intelligent tester from the DCL3.  

  

  

  

 

3. When not using an intelligent tester:  

1. Install SST to terminal 9 (TAC) of the DLC3, then connect a tachometer.  

SST  09843-18040    

 

NOTICE:   

Check the terminal numbers before connecting them. Connecting the wrong 

terminals could damage the engine.  

2. Turn the Ignition Switch on (IG).  

3. Inspect the engine idling speed.  

Idling speed:  730 to 830 rpm  

4. Turn the Ignition Switch off.  

5. Disconnect the tachometer.  

6. Remove SST from terminal 9 (TAC).  
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389. INSPECT CO/HC   

 

HINT:   

The ECM controls the concentration of CO/HC in the emission gas.  

1. Start the engine.  

2. Run the engine at 2,500 rpm for approximately 180 seconds.  

3. Insert the CO/HC meter testing probe at least 40 cm into the tailpipe during idling.  

4. Check the CO/HC concentration during idling and when running at 2,500 rpm.  

Standard:   

CO concentration: 0.2 % or less  

HC concentration:  70 ppm or less  

If the CO/HC concentration does not comply with the regulations, troubleshoot in the 

order given below.  

• Check the heated oxygen sensor operation (and/or).  

• See the table below for possible causes, then inspect the applicable parts and 

repair them if necessary.  

 CO  HC  Problems  Causes  

Normal  High  Rough idling  

Faulty ignition:  

• Fouled, shorted or improperly gapped plugs  

 Incorrect valve clearance  

 Leakage from intake and exhaust valves  

 Leakage from cylinders  

Low  High  

Rough idling 

(Fluctuating HC  

reading)  

• Lean mixture causing misfire  

• Faulty SFI systems:  

o Faulty pressure regulator  

o Faulty engine coolant temperature sensor  

o Faulty mass air flow meter  

o Faulty ECM  

o Faulty injectors  

o Faulty throttle body  

High  High  
Rough idling (Black 

smoke from exhaust)  

Faulty SFI systems:  

• Faulty pressure regulator  

• Faulty engine coolant temperature sensor  

• Faulty mass air flow meter  

• Faulty ECM 

• Faulty injectors  

• Faulty throttle body 
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406. INSTALL KNOCK SENSOR   

  

  

  

 

1. Install the knock sensor with the bolt.  

Torque:  20 Nm 

 

HINT:   

It is acceptable for the sensor to be tilted 0 to 45°.  

2. Connect the connector.  
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407. INSTALL RADIO SETTING CONDENSER  

  

   

 

1. Install the condenser with the bolt.  

Torque:  10 Nm 

   

2. Connect the connector.  
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408. INSTALL FUEL INJECTOR ASSEMBLY   

  

  

  

 

1. Apply a light coat of grease or gasoline to a new O-ring, and install it onto the injector.  

2. Apply a light coat of grease or gasoline to the place where the delivery pipe touches the 

O-ring.  

  

 

3. Push the fuel injector while twisting it back and forth to install it in the fuel delivery 

pipe.  

NOTICE:   

• Do not twist the O-ring.  

• Check that the fuel injector turns smoothly after installing it. If it does not, 

reinstall it with a new O-ring.  

4. Position the injector connectors so that they face upward.  
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 9. INSTALL FUEL DELIVERY PIPE   

  

 
1. Install 3 new fuel injector vibration insulators to the cylinder head.  

 

2. Place the fuel delivery pipe and the 3 fuel injectors together to the cylinder head.  

NOTICE:   

Do not drop the fuel injectors when installing the fuel delivery pipe.  

3. Provisionally install the 2 bolts which are used to hold the fuel delivery pipe to the 

cylinder head.  

NOTICE:   

Check that the fuel injector turns smoothly after installing it. If does not, 

reinstall it with a new O-ring.  

4. Tighten the 2 bolts which are used to hold the fuel delivery pipe to the cylinder head.  

Torque:  27 Nm   
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5. Engage the 5 clamps and install the engine wire harness onto the cylinder head cover.  

 

 

6. Connect the 3 injector connectors.  

 

7. Connect the 3 ignition coil connectors.  
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426. INSTALL STARTER ASSEMBLY (for 1.0 kW Type)   

  

  

  

 

1. Install the starter assembly with the 2 bolts.  

Torque:  37 Nm 

  

2. Connect the connector.  

3. Connect terminal 30 with the nut.  

Torque:  9.8 Nm 

   

4. Close the terminal cap.  

 
5. Install the wire harness bracket with the bolt.  

Torque:  8 Nm  
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6. Install the harness clamp.  
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501. ADD ENGINE COOLANT   

1. Tighten all the plugs.  

2. Disconnect the vinyl hose.  

3. Pour engine coolant into the radiator assembly until it overflows.  

Capacity:  4.5 liters 

  

NOTICE:   

Do not substitute water for engine coolant. 

HINT:   

• Use of improper engine coolant may damage the engine coolant system.  

• Use only Toyota Super Long Life Coolant or similar high quality ethylene glycol 

based non-silicate, non-amine, non-nitrite, and non-borate engine coolant with 

long-life hybrid organic acid technology (coolant with long-life hybrid organic 

acid technology consists of a combination of low phosphates and organic acids).  

4. Check the engine coolant level inside the radiator assembly by squeezing the inlet and 

outlet radiator hoses several times by hand. If the engine coolant level goes down, add 

engine coolant.  

5. Install the radiator cap sub-assembly securely.  

6. Slowly pour engine coolant into the radiator reservoir until it reaches the FULL line.  

7. Warm up the engine until the cooling fan operates.  

1. Set the air conditioning as follows while warming up the engine.  

  

  

Item  
Manual air conditioning 

system  

Automatic air conditioning 

system  

Set control as 

follows  

Fan speed - Any setting 

except "OFF"  

Temperature - Toward  

WARM  

Air conditioning switch  

"OFF"  

Fan speed - Any setting except  

"OFF"  

Temperature - To the highest 

temperature  

Air conditioning switch "OFF" 

"AUTO" switch "OFF"  

2. Maintain the engine speed at 2,000 to 2,500 rpm and warm up the engine until the 

cooling fan operates.  
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8. Stop the engine and wait until the coolant cools down.  

9. If the engine coolant level is below the full level, perform steps (c) through (h) again and 

repeat the operation until the engine coolant level stays at the full level.  

10. Recheck the engine coolant level inside the radiator reservoir tank assembly. If it is 

below the full level, add engine coolant.  
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504. ADD ENGINE OIL   

1. Fill with new engine oil.   

Oil capacity:   

Item  Specification  

With oil filter 

change  

3.1 liter 

Without oil 

filter change  

2.9 liter 

Dry fill  
3.4 liter 
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508. CHECK FOR ENGINE COOLANT LEAKAGE   

 

CAUTION:   

To avoid the danger of being burned, do not remove the radiator cap subassembly while 

the engine and radiator assembly are still hot. Thermal expansion will cause hot engine 

coolant and steam to blow out from the radiator assembly.  

  

  

  

 

1. Fill the radiator assembly with engine coolant, then attach a radiator cap tester.  

2. Pump it to 137 kPa (1.37 bar), then check that the pressure does not drop.  

If the pressure drops, check the hoses, radiator assembly and water pump assembly for 

leakage. If there are no signs or traces of external engine coolant leakage, check the 

heater core, cylinder block and head.   
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ENGINE UNIT > COMPONENTS  
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Version 1.0 
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ENGINE UNIT > DISASSEMBLY  

  

  

  

CAUTION:   

• Prolonged and repeated contact with engine oil will result in the 

removal of natural oils from the skin, leading to dryness, irritation and 

dermatitis, used engine oil contains potentially harmful contaminants 

which may cause skin cancer.  

• Take precautions when replacing engine oil to minimize the risk of your 

skin making contract with used engine oil. Wear protective clothing and 

gloves that cannot be penetrated by oil. Wash skin with soap and water, 

or use water-less hand cleaner, to remove any used engine oil 

thoroughly. Do not use gasoline, thinner, or solvents.  

• Dispose of used oil and used oil filters at designated disposal sites in 

order to preserve the environment.  

  

  

  

601. REMOVE ENGINE HANGERS  

  

  

  

 

1. Remove the 2 bolts and remove the 2 engine hangers.  
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602. REMOVE SPARK PLUG  

  

  

  

 

1. Remove the 3 spark plugs.  

  

  

  

603. REMOVE CAMSHAFT POSITION SENSOR  

  

  

  

 

1. Remove the bolt and remove the camshaft position sensor.  
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604. REMOVE ENGINE COOLANT TEMPERATURE SENSOR  

  

  

  

 

1. Remove the engine coolant temperature sensor.  

 

  

605. REMOVE CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY  

  

  

  

 

1. Remove the bolt and remove the camshaft timing oil control valve.  
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606. REMOVE CRANKSHAFT POSITION SENSOR  

  

  

  

 

1. Remove the bolt and remove the crankshaft position sensor. 

  

  

  

607. REMOVE OIL LEVEL GAUGE SUB-ASSEMBLY  
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608. REMOVE OIL LEVEL GAUGE GUIDE  

  

  

  

 

1. Remove the bolt and remove the level gauge guide with the O-ring. 

 

  

609. REMOVE ENGINE OIL PRESSURE SWITCH ASSEMBLY  
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1. Using a 24 mm deep socket wrench, remove the oil pressure switch.  

  

  

  

610. REMOVE OIL CONTROL VALVE FILTER  

  

  

  

 

1. Remove the tight plug shown in the illustration.  

  

  

  

 

2. Remove the oil control valve filter and gasket.  
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611. REMOVE OIL FILLER CAP SUB-ASSEMBLY  

  

  

  

 

1. Remove the oil filler cap.  

  

  

  

 

2. Using a screwdriver, remove the gasket from the oil filler cap.  
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612. REMOVE CYLINDER HEAD COVER SUB-ASSEMBLY  

  

  

  

 

1. Remove the 13 bolts and 2 nuts in the order shown in the illustration.  

  

  

  

 

2. Remove the cylinder head cover with the gasket.  
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613. REMOVE VENTILATION VALVE SUB-ASSEMBLY  

  

  

 

1. Remove the ventilation valve.  

2. Remove the grommet.  

  

614. REMOVE OIL PAN DRAIN PLUG  

  

  

  

1. Remove the drain plug.  

2. Remove the gasket.  
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615. REMOVE OIL PAN SUB-ASSEMBLY  

  

  

  

 

1. Remove the 13 bolts and 2 nuts.  

  

  

  

 

2. Using SST, remove the oil pan.  

SST  32-00100    

 

NOTICE:   

Do not damage the flange of the oil pan.  
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3. Remove the 2 straight pins from the oil pan.  

  

  

  

616. REMOVE OIL STRAINER SUB-ASSEMBLY  

  

  

  

 

1. Remove the 3 bolts and remove the oil strainer.  
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2. Remove the gasket.  

  

  

  

617. REMOVE WATER INLET  

  

  

  

 

1. Remove the 2 bolts and remove the water inlet.  
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618. REMOVE THERMOSTAT  

1. Remove the thermostat with gasket from the water inlet.  

  

  

  

 

2. Remove the gasket from the thermostat.  

  

  

  

619. REMOVE WATER BY-PASS PIPE NO. 1  

  

  

  

 

1. Remove the bolt and 2 nuts, and separate the water by-pass pipe from the cylinder 

head and cylinder block.  
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2. Remove the clamp and remove the water by-pass pipe.  

  

  

  

620. REMOVE WATER BY-PASS HOSE  

  

  

  

 

1. Remove the clamp, and remove the water by-pass hose from the water by-pass pipe.  

  

  

  

  



 

Version 1.0 

621. REMOVE WATER PUMP ASSEMBLY  

  

  

  

 

1. Remove the 5 bolts and remove the water pump.  

  

  

  

 

2. Remove the gasket.  
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622  REMOVE OIL FILTER SUB-ASSEMBLY  

  

  

  

 

1. Using SST, remove the oil filter.  

SST   

09228-06501    

  

  

  

623. REMOVE OIL FILTER BRACKET  

  

  

  

 

1. Remove the 3 bolts and remove the oil filter bracket.  
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2. Remove the gasket.  

  

  

  

624. REMOVE TIMING GEAR COVER TIGHT PLUG  

  

  

  

 

1. Using an 8 mm socket hexagon wrench, remove the tight 

plug.  
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625. SET NO. 1 CYLINDER TO TDC/COMPRESSION  

  

  

  

 

1. Turn the crankshaft pulley clockwise to align the timing mark on the pulley with 

the timing pointer of the timing chain cover.  
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2. Make sure that the timing mark of the camshaft sprocket is at the top.  

  

  

  

626. REMOVE CRANKSHAFT PULLEY  

  

  

  

 

1. Using SST, remove the crankshaft pulley bolt.  

SST   

09960-10010   (09962-01000, 09963-01000)   

2. Remove the crankshaft pulley.  
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627. REMOVE TIMING CHAIN OR BELT COVER SUB-ASSEMBLY  

  

  

  

 
1. Remove the water drain plug and gasket.  

  

  

  

 

2. Remove the 11 bolts.  
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3. Using SST, remove the timing chain cover.  

SST  09032-00100    

 

NOTICE:   

Do not damage the contact surfaces of the cylinder head, cylinder 

block and timing chain cover.  

 

HINT:   

Wrap the screwdriver tip in protective tape before use.  

  

  

  

 

4. Remove the stud bolt.  
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628. REMOVE TIMING CHAIN OR BELT COVER OIL SEAL  

  

  

  

 

1. Using a screwdriver with its tip wrapped in protective tape, pry out the oil seal.  

  

  

  

629. REMOVE OIL PUMP GASKET  

  

  

  

 

1. Remove the oil pump gasket from the cylinder block.  
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630. REMOVE CHAIN TENSIONER ASSEMBLY NO. 1  

  

  

  

 

1. Turn the stopper plate of the chain tensioner clockwise and push in the plunger 

with the lock released.  

  

  

  

 

2. Insert a hexagon wrench into the hole in the stopper plate to lock with the 

plunger pushed in.  

  

  

  



 

Version 1.0 

 

3. Remove the 2 bolts and remove the timing chain tensioner.  

  

  

  

631. REMOVE TIMING CHAIN TENSION ARM  

  

  

  

 

1. Remove the bolt and remove the chain tensioner arm.  
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632. REMOVE CHAIN SUB-ASSEMBLY  

  

  

  

633. REMOVE TIMING CHAIN GUIDE  

  

  

  

 

1. Remove the 2 bolts and remove the timing chain 

guide.  

  

  

  

634. REMOVE CRANKSHAFT TIMING GEAR OR SPROCKET  

  

  

  

 

1. Remove the crankshaft timing chain gear or sprocket from the crankshaft.  
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635. REMOVE CRANKSHAFT STRAIGHT PIN  

  

  

  

 

1. Remove the crankshaft straight pin from the crankshaft.  

  

  

  

636. REMOVE OIL JET  

  

  

  

 

1. Remove the oil jet from the cylinder block.  
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637. REMOVE CAMSHAFT TIMING SPROCKET ASSEMBLY  

1. Slightly turn the crankshaft clockwise.  

NOTICE:   

Do not allow the lifted valve and piston to come into the contact with 

each other when removing the camshaft.  

  

  

  

 

2. Remove the bolt from the sprocket while holding the hexagonal portion of the camshaft.  

3. Remove the camshaft timing sprocket from the camshaft.  
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638. REMOVE CAMSHAFT TIMING GEAR OR SPROCKET  

  

  

  

 

1. Remove the bolt from the gear while holding the hexagonal portion of the 

camshaft.  

2. Remove the camshaft timing gear from camshaft No. 2.  

  

  

  

639. REMOVE CAMSHAFTS  

  

  

  

 
1. Remove the 15 bolts in the order shown in the illustration.  

2. Remove camshaft bearing caps No. 1 and No. 2.  
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3. Remove the 2 camshafts.  

  

  

  

640. REMOVE VENTILATION BAFFLE PLATE  

  

  

  

 

1. Remove the 6 bolts and 2 nuts.  

  

  

  

641. REMOVE ENGINE REAR OIL SEAL RETAINER  
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1. Remove the 5 bolts, and remove the oil seal retainer.  

  

  

  

 

2. Remove the stud bolt.  
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642. REMOVE ENGINE REAR OIL SEAL  

  

 

1. Using a screwdriver, remove the rear oil seal.  

HINT:   

Wrap the screwdriver tip in protective tape before use.  

  

 

643. REMOVE VALVE LIFTER  

 

 

1. Remove the 12 valve lifters.  

NOTICE:   

• Record the inscribed mark on the valve lifters for each valve after 

removing them.  

• Arrange the valve lifters for each cylinder in order.  
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644. REMOVE CYLINDER HEAD SUB-ASSEMBLY  

  

  

  

1. Using several steps, uniformly loosen and remove the 8 cylinder head bolts in the order 

shown in the illustration.  

2. Remove the 8 plate washers from the cylinder head bolt holes.  

3. Remove the cylinder head from the cylinder block.  

  

4. Remove the 8 stud bolts from the cylinder head.  
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645. REMOVE CYLINDER HEAD GASKET  

  

  

  

 

  

 

646. REMOVE VALVE  

  

 

1. Using SST, remove the intake and exhaust valve spring retainer locks, valve 

retainer springs and compression spring.  

SST  09202-70020    

 

NOTICE:   

Arrange the removed parts for each cylinder in order.  

2. Remove the intake and exhaust valves.  

NOTICE:   

Arrange the removed parts for each cylinder in order.  
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647. REMOVE TIGHT PLUG NO. 1  

  

  

  

  

 

  

  

1. Remove the 4 tight plugs from the cylinder head.  

  

 

648. REMOVE CYLINDER HEAD OIL ORIFICE  

  

  

  

 

1. Remove the cylinder head oil orifice.  
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649. REMOVE CONNECTING ROD SUB-ASSEMBLY  

  

  

  

 

NOTICE:   

Do not turn the crankshaft.  

1. Remove the 6 connecting rod bolts and remove the 3 connecting rod 

bearing caps.  

NOTICE:   

Arrange the removed parts for each cylinder in order.  

2. Push the piston, connecting rod and upper bearing through the top of the 

cylinder block.  

HINT:   

• Keep the piston, connecting rod and cap together.  

• Arrange the piston and connecting rod for each cylinder in order.  

3. Remove the 3 connecting rod bearings from the connecting rod sub-

assembly.  

  

  

  

  



 

Version 1.0 

650. REMOVE PISTON RING SET  

  

 

1. Using a piston ring expander, remove the No. 1 compression ring, No. 2 

compression ring and oil ring.  
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651. REMOVE WITH PIN PISTON SUB-ASSEMBLY  

  
  

1. Using SST, press the piston pin out of the piston, and remove the piston.  

SST  09221-25026    

HINT:   

• The piston and pin are a matched set.  

• Arrange the pistons, pins, connecting rods and bearings in the correct 

order.  
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652. REMOVE CRANKSHAFT  

  

  

1. Remove the 8 bolts in the order shown in the illustration.  

NOTICE:   

Loosen the crankshaft bearing cap bolts in 2 or 3 steps, in the order shown in 

the illustration.  

2. Remove the 4 crankshaft bearing caps and remove the crankshaft.  

NOTICE:   

Arrange the removed parts in the removed order.  

HINT:   

• If it is difficult to remove the crankshaft bearing cap, lightly tap it 

with a hammer.  

• Move the top of the crankshaft bearing cap back and forth in the axial 

direction.  

3. Remove the crankshaft bearing from the cylinder block and crankshaft bearing cap.  
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653. REMOVE CRANKSHAFT THRUST WASHER UPPER  

  

  

1. Remove the 2 crankshaft thrust washers from journal No. 3 of the cylinder block.  

 

654. REMOVE OIL LEVEL GAUGE GUIDE SUPPORT  

  

1. Remove the oil level gauge support from the cylinder block.  
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655. REMOVE PIN  

  

1. Remove the 6 straight pins and 2 ring pins from the cylinder block.  
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ENGINE UNIT > INSPECTION  

  

1. CLEAN CYLINDER HEAD  

1. Using a scraper, clean the cylinder block surface and manifold of the 

cylinder head.  

CAUTION:   

• Wear protective goggles while servicing.  

• Do not damage the cylinder head.  

• Do not drop cylinder head gasket material into the water jacket.  

  

 

2. CLEAN CYLINDER BLOCK  

  

 

1. Using an oil stone or similar device, clean the chain cover surface, cylinder 

head surface, oil pan surface, and ventilation baffle plate surface of the 

cylinder block.  

CAUTION:   

Wear protective goggles while servicing. 

NOTICE:   

• Do not damage the cylinder block while servicing.  

• Do not drop any cylinder head gasket material into the water jacket.  

 



 

Version 1.0 

3. CLEAN OIL PAN  

  

  

1. Clean the installation surface of the oil pan.  

  

  

4. CLEAN PISTON  

  

1. Using an old piston ring or similar device, remove all carbon on each piston.  

CAUTION:   

Wear protective goggles while servicing.  

NOTICE:   

Do not damage the piston while servicing.  

2. Clean all the carbon off each part using solvent.  
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5. CLEAN VALVE  

  

  

  

 

1. Remove all carbon on the valves.  

CAUTION:   

Wear protective goggles while servicing.  

  

  

  

6. CLEAN CAMSHAFT BEARING CAP  

  

  

1. Clean the installation surfaces of the camshaft bearing No. 1 and No. 2 caps.  
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7. INSPECT CYLINDER HEAD  

  

  

1. Using a straight edge and feeler gauge, measure the warpage of the 

contact surface indicated in the illustration.  

Maximum warpage:  0.05 mm 

 

If the warpage is greater than the maximum, replace the cylinder head.  

2. Using a dye penetrate, check the combustion chamber, intake ports, 

exhaust ports and cylinder block surface for cracks.  

  

8. INSPECT CYLINDER HEAD SET BOLT  

  

  

  

 

1. Using vernier calipers, measure the cylinder head bolt length.  

Maximum length:  123.5 mm 

 

If the length is greater than the maximum, replace the cylinder head bolt.  
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9. INSPECT CYLINDER BLOCK  

  

  

1. Using a straight edge and feeler gauge, measure the warpage of the 

contact surface indicated in the illustration.  

Maximum warpage:  0.05 mm 

 

If the warpage is greater than the maximum, replace the cylinder block.  
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10. INSPECT CYLINDER BORE  

  

  

1. Using a cylinder gauge, measure the cylinder bore diameter at 

positions A and B in the thrust and axial directions.  

If the average diameter of 4 positions is greater than the maximum, replace 

the cylinder block.  

Standard diameter:   

71.000 to 71.013 mm  

 

Maximum diameter:   

71.013 mm 
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2. Calculate the elliptic degree and tapered amount from the measured 

values.  

Maximum elliptic degree and tapered amount:  0.02 mm  

HINT:   

• Elliptic degree: A - B or a - b  

• Tapered amount: A - a or B - b  

  

  

  

11. INSPECT OIL JET  

1. Check the oil jet for damage or clogging. If necessary, replace the oil jet.  
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12. INSPECT CHAIN SUB-ASSEMBLY  

  

1. Visually check the timing chain for wear or cracks.  

 

If the timing chain is not normal, replace the timing chain and check the sprocket.  

  

13. INSPECT TIMING CHAIN TENSION ARM  

  

  

1. Inspect the wear of the timing chain tension arm.  

Maximum thickness:  0.5 mm 

 

If the thickness is greater than the maximum, replace the timing chain tension arm.  
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14. INSPECT TIMING CHAIN GUIDE  

  

1. Check the timing chain guide.  

Maximum thickness:  0.5 mm 

 

If the thickness is greater than the maximum, replace the timing chain guide.  

 

  

15. INSPECT CHAIN TENSIONER ASSEMBLY NO. 1  

  

  

1. While holding the stopper plate of chain tensioner assembly No. 1 with your fingers, 

check that the plunger operates smoothly.  

2. Release the stopper plate and check that the plunger cannot be pushed with the stopper 

plate activated.  

If chain tensioner assembly No. 1 is not as specified, replace chain tensioner assembly 

No. 1.  
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16. INSPECT CAMSHAFT  

  

  

  

 

1. Inspect the camshaft for runout.  

1.1. Using V-blocks and a dial indicator, measure the runout of the 3rd 

journal.  

Maximum circle runout:  0.03 mm  

HINT:   

The runout is the half of the value on the indicator when the camshaft is 

turned 1 revolution.  

If the circle runout is greater than the maximum, replace the camshaft.  
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1.2. Inspect the cam lobes.  

1.3. Using a micrometer, measure the cam lobe height.  

Standard cam lobe height:   

Item  Specification  

Camshaft  
41.54 to 41.64 

mm 

Camshaft No. 2  40.97 to 41.07 

mm  

 

Minimum cam lobe height:   

Item  Specification  

Camshaft  
41.44 mm 

Camshaft No. 2  40.87 mm  

 

If the cam lobe height is less than the minimum, replace the camshaft.  
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17. INSPECT CAMSHAFT THRUST CLEARANCE  

1. Install the 2 camshafts.  

  

  

  

 

2. Using a dial indicator, measure the thrust clearance while moving the camshaft 

back and forth.  

Standard thrust clearance:  0.100 to 0.225 mm  

Maximum thrust clearance:  0.240 mm 

 

If the thrust clearance is greater than the maximum, replace the cylinder head. 

If damage is found on the camshaft thrust surfaces, replace the camshaft.  
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18. INSPECT CAMSHAFT OIL CLEARANCE  

1. Clean the 7 bearing caps and camshaft journals.  

2. Place the camshafts on the cylinder head.  

  

  

  

 

3. Lay a strip of Plastigage on the journal in the axial direction.  
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4. Place camshaft bearing caps No. 1 and No. 2 and tighten the bolts to the specified torque 

in the order shown in the illustration.  

Torque:   

Camshaft bearing cap No. 1:  15 Nm 

Camshaft bearing cap No. 2:  13 Nm 

 

NOTICE:   

Install camshaft bearing caps No. 1 and No. 2 with the front marks facing engine front.  

5. Remove the 7 bearing caps.  

  

 

6. Measure the Plastigage at its widest point.  

Standard oil clearance:   

Camshaft No. 1:   

0.025 to 0.061 mm (for Camshaft bearing No. 1)  

0.035 to 0.072 mm (for Camshaft bearing No. 2)  

 

Camshaft No. 2:   

0.037 to 0.073 mm (for Camshaft bearing No. 1)  

0.035 to 0.072 mm (for Camshaft bearing No. 2)  

  

  

  

  



 

Version 1.0 

19. INSPECT CAMSHAFT TIMING SPROCKET ASSEMBLY  

1. Check the camshaft timing sprocket for wear and damage.  

If the camshaft timing sprocket is not in good condition, replace the camshaft timing 

sprocket.  

2. Install the camshaft timing sprocket onto the camshaft.  

 

 

3. Hold the hexagonal portion of the camshaft assembly in a vise.  

NOTICE:   

Do not disassemble the camshaft timing sprocket.  

4. Tighten the bolts to the specified torque.  

 

  

 

5. Plug either the advanced side port or the camshaft assembly with your finger or tape.  
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6. Apply pressure to the other advanced side path.  

NOTICE:   

Cover the paths to prevent oil from splashing.  

HINT:   

The lock for the most retarded position will be released.  

7. Make sure that the lock for the most retarded position of the camshaft timing sprocket is 

released and the sprocket can be moved smoothly within the movable range by hand.  

NOTICE:   

The camshaft timing sprocket will be locked if it is turned to the most retarded 

position.  

8. Lock the camshaft timing sprocket in the most retarded position.  
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20. INSPECT CAMSHAFT TIMING GEAR OR SPROCKET  

1. Check the camshaft timing gear for wear and damage.  

If the camshaft timing gear is not in good condition, replace the camshaft 

timing gear.  

  

  

  

21. INSPECT CRANKSHAFT TIMING GEAR OR SPROCKET  

  

  

  

 

1. Check the crankshaft timing gear for wear and damage.  

If the crankshaft timing gear is not in good condition, replace the crankshaft timing gear.  
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22. INSPECT INNER COMPRESSION SPRING  

  

  

  

 

1. Using a straightedge and feeler gauge, measure the deviation of the inner compression 

spring.  

Maximum deviation:  1.5 mm 

If the deviation is greater than the maximum, replace the inner compression spring.  

  

  

  

 

2. Using vernier calipers, measure the free length of the inner compression 

spring.  

Free length: 51.63 mm 

If the length is not as specified, replace the inner compression spring.  
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23. INSPECT INTAKE VALVE  

  

  

  

 

1. Using vernier calipers, check the valve overall length.  

Standard overall length:  88.39 mm 

If the overall length is less than the specified value, replace the intake valve.  

  

  

  

 

2. Using a micrometer, measure the diameter of the valve stem end.  

Valve stem end diameter:  3.9 to 4.5 mm 

If the diameter is not as specified, replace the intake valve.  
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3. Using vernier calipers, check the valve head margin thickness.  

Standard margin thickness:  1.05 to 1.45 mm 

Minimum margin thickness:  0.7 mm 

If the thickness is less than the minimum, replace the intake valve.  

  

  

  

 

4. Using vernier calipers, check the valve head diameter.  

Standard diameter:  27.35 to 27.65 mm 

If the diameter is not as specified, replace the intake valve.  
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24. INSPECT EXHAUST VALVE  

  

  

  

 

1. Using vernier calipers, check the valve overall length.  

Standard overall length:  89.11 mm 

If the overall length is less than the specified value, replace the exhaust valve.  

  

  

  

 

2. Using a micrometer, measure the diameter of the valve stem end.  

Valve stem end diameter:  3.9 to 4.5 mm 

If the diameter is not as specified, replace the exhaust valve.  
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3. Using vernier calipers, check the valve head margin thickness.  

Standard margin thickness:  1.10 to 1.50 mm 

Minimum margin thickness:  0.7 mm 

If the thickness is less than the minimum, replace the exhaust valve.  

  

  

  

 

4. Using vernier calipers, check the valve head diameter.  

Standard diameter:  23.45 to 23.75 mm 

If the diameter is not as specified, replace the exhaust valve.  
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25. INSPECT INTAKE VALVE GUIDE BUSH OIL CLEARANCE  

  

  

  

 

1. Using a caliper gauge, measure the inside diameter of the guide 

bush.  

Intake valve guide bush inside diameter:  5.01 to 5.03 mm 

If the diameter is not as specified, check the oil clearance.  

 

 

2. Subtract the valve stem diameter measurement from the guide bush 

inside diameter measurement to calculate the oil clearance.  

Intake valve stem diameter:  4.970 to 4.985 mm 

Standard oil clearance:  0.025 to 0.060 mm 

Maximum oil clearance:  0.08 mm 

If the clearance is greater than the maximum, replace the valve and valve guide bush.  
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26. INSPECT EXHAUST VALVE GUIDE BUSH OIL CLEARANCE  

  

  

 

1. Using a caliper gauge, measure the inside diameter of the guide bush.  

Exhaust valve guide bush inside diameter:  5.01 to 5.03 mm  

If the diameter is not as specified, check the oil clearance.  

  

  

  

 

2. Subtract the valve stem diameter measurement from the guide bush inside 

diameter measurement to calculate the oil clearance.  

Exhaust valve stem diameter:  4.965 to 4.980 mm 

Standard oil clearance:  0.030 to 0.065 mm 

Maximum oil clearance:  0.10 mm  

If the clearance is greater than the maximum, replace the valve and valve guide bush.  
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27. INSPECT PISTON  

  

  

  

 
1. Measure the outer diameter of the piston in the vertical direction to the pin hole, at the 

point 22.7 mm away from the bottom end of the skit.  

Piston diameter:  70.921 to 70.931 mm  

Minimum diameter:  70.921 mm  

If the diameter is not as specified, replace the piston.  
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28. INSPECT PISTON RING GROOVE CLEARANCE  

  

 

1. Using a feeler gauge, measure the clearance between a new piston ring and the wall of the 

ring groove.  

Standard ring groove clearance:   

Item  Specification  

No. 1 ring  0.02 to 0.07 mm  

 

No. 2 ring  0.02 to 0.06 mm  

 

Oil ring  0.020 to 0.065 mm  

 

Maximum ring groove clearance:   

Item  Specification  

No. 1 ring  0.07 mm  

No. 2 ring  0.06 mm  

Oil ring  0.065 mm  

 

If the ring groove clearance is greater than the maximum, replace the piston assembly.   
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29. INSPECT PISTON RING END GAP  

  

  

  

 

1. Using a piston, push the piston ring a little beyond the bottom of the ring travel, which is 

45 mm from the top of the cylinder block.  

  

  

  

 
2. Using a feeler gauge, measure the end gap.  

Standard end gap:   

Item  Specification  

No. 1 ring  0.20 to 0.30 mm  

 

No. 2 ring  0.40 to 0.60 mm  
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Oil ring  
0.10 to 0.40 mm  

 

 

Maximum end gap:   

Item  Specification  

No. 1 ring  0.79 mm  

No. 2 ring  0.75 mm  

Oil ring  0.69 mm  

• If the end gap is greater than the maximum, replace the piston ring.  

• If the end gap is greater than the maximum, even with a new piston ring, replace the 

cylinder block.  
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30. INSPECT PISTON OIL CLEARANCE  

1. Subtract the piston diameter measurement from the cylinder bore diameter 

measurement to calculate the oil clearance.  

Standard oil clearance:  0.080 to 0.103 mm 

Maximum oil clearance:  0.103 mm  

• If the clearance is greater than the maximum, replace all of the piston 

assemblies.  

• If necessary, replace the cylinder block.  

HINT:   

• The oil clearance of the piston and cylinder block can be calculated by 

subtracting the cylinder inner diameter in the thrust direction from the 

piston outer diameter.  

• Perform the measurement at the point with the most wear because there 

is joggling wear on the upper end of the piston ring sliding area.  
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31. INSPECT CONNECTING ROD SUB-ASSEMBLY  

  

 

1. Using a cylinder gauge, measure the connecting rod sub-assembly big end 

diameter, as shown in the illustration.  

Standard diameter:  43.000 to 43.024 mm 

If the diameter is not as specified, replace the connecting rod.  

  

  

32. INSPECT CONNECTING ROD BOLT  

  

 

1. Using vernier calipers, measure the tension portion.  

Minimum diameter:  6.4 mm  

If the diameter is less than the minimum, replace the connecting rod bolt.  
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33. INSPECT CONNECTING ROD BEARING  

  

 

1. Using a micrometer, measure the thickness of the connecting rod bearing.  

Standard thickness:  1.492 to 1.501 mm  

If the thickness is not as specified, replace the connecting rod bearing.  
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34. INSPECT CONNECTING ROD THRUST CLEARANCE  

1. Install the crankshaft with crankshaft jounal bearing onto the cylinder block.  

2. Install the thrust washer upper.  

3. Install the piston with pin into the connecting rod.  

4. Install the piston ring onto the piston.  

5. Install the connecting rod assembly with connecting rod bearing onto the crankshaft.  

  

  

  

 

6. Using a feeler gauge, measure the thrust clearance of the connecting rod.  

Standard thrust clearance:  0.1 to 0.3 mm  

Maximum thrust clearance:  0.36 mm  
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35. INSPECT CONNECTING ROD OIL CLEARANCE  

  

 

NOTICE:  Do not turn the crankshaft.  

1. Remove the 2 bolts, connecting rod bearing cap and connecting rod bearing.  

 

NOTICE:  Arrange the removed parts for each cylinder in order.  

 

 

 

2. Clean the connecting rod bearing and crank pin.  
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3. Lay a strip of Plastigage across the crank pin.  

4. Apply a light coat of engine oil to the threads and under the heads of the connecting rod 

cap bolts.  

5. Tighten the 2 bolts in several steps to the specified torque.  

Torque:  15 Nm  

  

 

 

Remove the 2 bolts, and remove the connecting rod bearing cap and connecting rod 

bearing.  
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6. Measure the Plastigage at its widest point.  

Standard oil clearance:  0.016 to 0.042 mm  

Maximum oil clearance:  0.045 mm  

 

NOTICE:  Completely remove the Plastigage after the measurement.  

 

HINT:   

• If the oil clearance is greater than the maximum, replace the connecting rod 

bearing with one with the same mark.  

• If the oil clearance is still greater than the maximum even after the connecting rod 

bearing is replaced, replace the crankshaft.  
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Item  Mark  Specification  

 

Connecting rod bearing cap 

bore diameter 

1 
43.000 to 43.008 mm 

2 
43.009 to 43.016 mm 

3 
43.017 to 43.024 mm 

Connecting rod bearing 

thickness 

1 1.492 to 1.495 mm 

2 1.495 to 1.498 mm 

3 1.498 to 1.501 mm 

Crankshaft pin outer 

diameter - 39.992 to 40.000 mm 

 

 

HINT:   

The procedures for measuring the connecting rod bearing cap bore diameter and the 

connecting rod thickness are described in the engine unit inspection section.  

7. Perform the measurement for the other connecting rod oil clearance using the same 

procedure.  
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36. INSPECT CRANKSHAFT  

  

  

  

 

1. Using a dial indicator and V-blocks, measure the circle runout as shown in 

the illustration.  

Maximum circle runout:  0.03 mm  

If the circle runout is greater than the maximum, replace the crankshaft.  

HINT:   

The runout is the half of the value on the indicator when the crankshaft is turned 1 

revolution.  

  

  

  

 

2. Using a micrometer, measure the diameter of each main journal at the points shown in 

the illustration.  
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Diameter:  43.988 to 44.000 mm  

If the diameter is not as specified, check the crankshaft oil clearance.  

3. Check each main jounal for elliptic degree and tapered amount as shown.  

Maximum elliptic degree and tapered amount:  0.03 mm  

If the elliptic degree or tapered amount is greater than the maximum, replace the 

crankshaft.  

HINT:   

• Elliptic degree: A - B or a - b  

• Tapered amount: A - a or B - b  

 

4. Using a micrometer, measure the diameter of each crankshaft pin at the points shown in 

the illustration.  

Diameter:  39.992 to 40.000 mm  

If the diameter is not as specified, check the connecting rod oil clearance.  

5. Check each crankshaft pin for elliptic degree and tapered amount as shown.  

Maximum elliptic degree and tapered amount:  0.03 mm  

If the elliptic degree or tapered amount is greater than the maximum, replace the 

crankshaft.  

HINT:   

• Elliptic degree: A - B or a - b  

• Tapered amount: A - a or B - b 
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37. INSPECT CRANKSHAFT THRUST CLEARANCE  

  

 

1. Install the crankshaft with crankshaft bearing onto the cylinder block.  

2. Using a feeler gauge, measure the thrust clearance while prying the crankshaft back and 

forth with a screwdriver.  

Standard clearance:  0.02 to 0.04 mm 

Maximum clearance:  0.30 mm 

 

HINT:   

• If the thrust clearance is greater than the maximum, replace the thrust washer.  

• If the clearance is still greater than the maximum, replace the crankshaft.  
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38. INSPECT CRANKSHAFT OIL CLEARANCE  

  

 

NOTICE:   

Do not turn the crankshaft.  

1. Remove the 8 bolts and 4 crankshaft bearing caps.  

2. Clean the inner surfaces if the crankshaft bearing, the crankshaft bearing cap and the 

journals of the cylinder block and the crankshaft have been removed.  

3. Check these parts for excessive wear and damage.  

  

 

4. Lay a strip of Plastigage in the axial direction of the crankshaft journal.  

 

5. Tighten the 8 bolts to the specified torque.  

Torque:  59 Nm 

NOTICE:  Tighten the crankshaft bearing cap bolts in 2 or 3 steps, in the order shown in the 

illustration.  
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6. Remove the 2 bolts, then remove the crankshaft bearing cap and crankshaft 

bearing.  

 

7. Measure the Plastigage at its widest point.  

Standard oil clearance:  0.021 to 0.046 mm  

Maximum oil clearance:  0.046 mm  

NOTICE:   

Completely remove the Plastigage after the measurement.  

HINT:   

• If the oil clearance is greater than the maximum, replace the crankshaft bearing 

with one with the same mark.  

• If the oil clearance is still greater than the maximum even after the crankshaft 

bearing is replaced, replace the crankshaft.  

• When replacing a bearing, first check the number on the cylinder block for the 

bearing's respective journal. Then replace the bearing with one with the same 
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number. Each bearing's standard thickness is indicated by a number 2, 3, 4 or 5 

mark on its surface.  

 

Item  Mark  Specification  

Cylinder block journal bore diameter  

1 48.000 to 48.006 mm   

2 48.006 to 48.012 mm   

3 48.012 to 48.018 mm  

Crankshaft journal diameter  

1 43.994 to 44.000 mm  

2 43.988 to 43.994 mm  

Standard bearing center wall thickness  

2 1.992 to 1.995 mm 

3 1.995 to 1.998 mm 

4 1.998 to 2.001 mm 

5 2.001 to 2.004 mm 
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39. INSPECT CRANKSHAFT THRUST WASHER UPPER  

  

  

  

 

1. Using a micrometer, measure the thrust thickness of the crankshaft thrust washer upper.  

Standard thickness:  1.94 to 1.99 mm  

If the thickness is not as specified, replace the crankshaft thrust washer upper.  
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ENGINE UNIT > CYLINDER HEAD  

   

  

1. REMOVE VALVE GUIDE BUSH  

1. Gradually heat the cylinder head to 80 to 100° Celcius.  

2. Place the cylinder head on a wood block.  

 

3. Using SST, tap out the valve guide bush.  

SST 09201-87203    

  

  

  

  



 

Version 1.0 

2. INSTALL VALVE GUIDE BUSH  

1. Using a caliper gauge, measure the bush bore diameter of the cylinder head.  

Bush bore diameter:  9.685 to 9.706 mm 

If the diameter of the cylinder head is greater than 9.706 mm, machine the bush bore to 

the dimension of 9.735 to 9.756 mm.  

Valve guide bush diameter:   

Item  Diameter  

Standard  
9.727 to 9.738 mm  

O/S 0.05  9.777 to 9.788 mm  

2. Gradually heat the cylinder head to 80 to 100°C.  

3. Place the cylinder head on a wooden block.  

  

 

4. Using SST, tap in a new valve guide bush to the specified protrusion height.  

SST  09201-87203    

Protrusion height:  9.8 to 10.4 mm 

5. Using a sharp reamer, ream the valve guide bush to the standard 

specified clearance between the valve guide bush and valve stem.  

Standard oil clearance:  0.025 to 0.060 mm  
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1. INSTALL GUIDE PIN  

  

  

  

  

 

1. Using a plastic-hammer, tap in the 6 straight pins and 2 ring pins, as shown in the 

illustration.  

Standard protrusion:   

Pin A:  6.0 to 7.0 mm  

Pin B:  8.0 to 9.0 mm  

Pin C:  7.0 to 8.0 mm 
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2. INSTALL OIL LEVEL GAUGE GUIDE SUPPORT  

  

  

  

 

1. Install the oil level gauge guide support onto cylinder block.  
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3. INSTALL CRANKSHAFT BEARING  

  

 

 

1. Align the crankshaft lower bearing with the bearing cap and install the crankshaft bearing 

cap.  

NOTICE:   

• Install the bearing cap so that the gap between A and B is less than 0.8 mm 

• Do not apply engine oil to the bearing and its contact surface.  

  

 

 

2. Align the crankshaft bearing (upper) with the oil hole in of the cylinder block and install 

the bearing.  

NOTICE:   

Do not apply engine oil to the bearing or its contact surface.  
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4. INSTALL CRANKSHAFT THRUST WASHER UPPER  

  

 

1. Apply engine oil to the oil groove.  

2. Install the 2 crankshaft thrust washers onto the No. 3 journal position of the cylinder 

block with the oil grooves facing outward.  

  

  

  

5. INSTALL CRANKSHAFT  

1. Apply engine oil to the sliding surface of the crankshaft bearing (upper) 

and install the crankshaft.  

  

 

2. Apply engine oil to the sliding surface of the crankshaft bearing (lower) and install the 

crankshaft bearing cap with the front mark facing forward.  
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3. Apply engine oil to the crankshaft bolts and install them in 2 or 3 steps, 

in the order shown in the illustration.  

Torque:  59 Nm  

4. Make sure that the crankshaft turns smoothly.  
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6. INSTALL WITH PIN PISTON SUB-ASSEMBLY  

  

  

  

 

1. Gradually heat the piston up to 80 to 90°C. 

2. Apply engine oil to the smaller end of a new connecting rod and a new piston pin.  

 

3. Align the front marks on the piston with the connecting rod and assemble them.  
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4. Using SST and a press, press in the piston pin.  

SST  09221-25026    

NOTICE:   

• Press the piston pin in from the front mark side of the piston.  

• Do not press the piston pin in at an angle.  

5. Hold the connecting rod and check that the piston moves smoothly.  
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7. INSTALL PISTON RING SET  

  

  

  

 

1. Install the oil ring.  

2. Using a piston ring expander, install compression ring No. 2 and compression ring No. 1 

with identification marks (T) facing upward.  

 

 
3. Install the rings so that each end faces as shown in the illustration.  
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8. INSTALL CONNECTING ROD BEARING  

  

  

  

 

1. Align the connecting rod bearing oil groove of the connecting rod cap.  

2. Install the connecting rod bearing onto the connecting rod bearing cap, as shown in the 

illustration.  

NOTICE:   

Do not apply engine oil to the bearing or its contact surface.  

  

 

3. Align the connecting rod bearing oil groove of the connecting rod.  

4. Install the connecting rod bearing onto the connecting rod.  

NOTICE:   

Do not apply engine oil to the bearing or its contact surface.  
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9. INSTALL CONNECTING ROD SUB-ASSEMBLY  

  

 

1. Make sure that the compression rings and oil ring are installed in the correct directions.  

 
2. Apply engine oil to the sliding surfaces of the piston and connecting rod subassembly.  

 

3. Using a piston ring compressor, push the numbered piston and connecting rod assemblies 

into each cylinder with the front mark of the piston facing forward.  
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4. Apply engine oil to the sliding surface of the connecting rod bearing.  

  

 

5. Install the connecting rod with the front mark of the connecting rod bearing cap facing 

forward.  

NOTICE:   

• Install the connecting rod bearing cap with the front mark facing forward. Make 

sure that the knock pin aligns with the knock pin hole.  

• Do not change the connecting rod and connecting rod bearing cap combination.  
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6. Apply a light coat of engine oil to the seating position and threads of the connecting rod 

bolt.  

 

7. Alternately tighten the connecting rod bolts in 2 or 3 steps.  

Torque:  15 Nm   
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8. Mark the front of the connecting cap bolts with paint.  

9. Retighten the cap bolts by an additional 90° as shown in the illustration.  

10. Check that the crankshaft turns smoothly.  

  

 

10. INSTALL CYLINDER HEAD OIL ORIFICE  

  

 

 

1. Tap the cylinder head oil orifice in, as shown in the illustration. 

11. INSTALL TIGHT PLUG NO. 1  

1. Tap the tight plug in, as shown in the illustration.  

  

  

  

12. INSTALL VALVE  
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1. Install the 12 valve spring seats onto the cylinder head.  
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2. Apply a light coat of engine oil to 12 new valve stem oil seals.  

3. Using SST, push in the valve stem oil seals by hand.  

SST  09201-41020    
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4. Make sure that each valve stem oil seal is pushed in to the specified depth, as shown in 

the illustration.  

Standard depth:   

Intake side:  9.7 to 11.3 mm  

Exhaust side:  9.3 to 10.9 mm 

  

 

5. Apply engine oil to each valve area of 30 mm or more from its tip, as 

shown in the illustration.  

 

6. Install the valves, inner compression springs and valve seat retainers onto the cylinder 

head.  
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7. Using SST, compress the inner compression springs and place the 2 valve spring retainer 

locks around the valve stem.  

SST  09202-70020    

  

  

  

 

8. Using a pin punch, gently tap the valve stem tip to ensure that it is fitted properly.  

NOTICE:   

Do not damage the valve stem tip.  
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9. Apply engine oil to the top surfaces of the valve as shown in the 

illustration.  
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13. INSTALL CYLINDER HEAD GASKET  

  

  

  

 

1. Place a new cylinder head gasket on the cylinder block sub-assembly.  
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14. INSTALL CYLINDER HEAD SUB-ASSEMBLY  

 

NOTICE:   

Place the cylinder head gently in order not to damage the gasket.  

1. Place the cylinder head on the cylinder block sub-assembly.  

 

2. Apply engine oil to each bolt thread and seating surface.  

 

 

  

 

3. Tighten the bolts in 2 or 3 steps in the order shown in the illustration to install the 

cylinder head sub-assembly.  
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4. Tighten the bolts to the specified torque (*1).  

Torque:  32 Nm   

  

  

  

 

5. Mark the front of each cylinder head bolt with paint.  

6. Retighten the bolts by 180° in the order indicated in step (*1).  

7. Check that the painted marks are now 180° from the front.  

  

8. Install the 8 stud bolts.  
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15. INSTALL VALVE LIFTER  

1. Apply engine oil to the circumference of the valve lifters.  

2. Install the valve lifters straight into the lifter holes.  

NOTICE:   

Check that the valve lifters turn smoothly after installing them.  

  

  

  

16. INSTALL ENGINE REAR OIL SEAL  

 

 

1. Apply engine oil to the lip of a new oil seal.  

2. Using SST, tap the oil seal straight in.  

  

SST  09950-60020  09950-70010  

 

Correct oil seal position:   

Protrusion from rear oil seal retainer edge:  0.5 mm or less  

Installation depth from rear oil seal retainer edge:  1.0 mm or less  
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17. INSTALL ENGINE REAR OIL SEAL RETAINER  

  

 

 

1. Install the stud bolt onto the rear oil seal retainer.  

Torque:  4.0 Nm  

 

  

 

2. Apply a continuous bead of seal packing (Diameter 3 to 4 mm) as shown in the 

illustration.  

Seal packing:  Part No. 08826-00080 or the equivalent  
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3. Install the oil seal retainer with the 5 bolts.  

Torque:  10 Nm  

  

  

  

18. INSTALL VENTILATION BAFFLE PLATE  

1. Clean the installation surface of the cylinder block sub-assembly and 

ventilation baffle plate.  

 

 

2. Apply a continuous bead of seal packing (Diameter 3 to 4 mm) as shown in the 

illustration.  
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Seal packing:  Part No. 08826-00080 or the equivalent  

  

  

  

 

3. Install the ventilation baffle plate in the order shown in the illustration with the 6 bolts 

and 2 nuts.  

Torque:  24 Nm 

 

NOTICE:   

Install the ventilation baffle plate within 3 minutes of applying seal packing.  

  

  

  

19. INSTALL CAMSHAFTS  
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1. Before installing the camshaft, turn the crankshaft approximately 90°in the engine 

revolution direction from the point where the No. 1 piston is set at the TDC/ compression 

so that the lifted valve and piston do not touch each other.  

  

  

  

 

2. Apply engine oil to the contact areas of the cam and journal of the camshafts No. 1 and 

No. 2.  

  

 

3. Set camshaft assembly No. 1 so that the cam noses for cylinders No. 1 and No. 3 press 

onto the valve lifters.  

4. Set camshaft assembly No. 2 (on the exhaust side) so that the cam noses for cylinders 

No. 1 and No. 2 press onto the valve lifters.  
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5. Set the camshaft bearing caps No. 1 and No. 2 and tighten the bolts in the order shown in 

the illustration.  

Torque:   

Camshaft bearing cap No. 1:  15 Nm 

Camshaft bearing cap No. 2:  12.5 Nm 

 

NOTICE:   

• Install the bearing caps with the front marks facing the engine front.  

• Install the bolts in the correct positions by referring to the numbers 

inscribed on the bolts and the table below.  

 

Installation position of the bearing cap  

No. 2    

Installation position  Inscribed No. 

Intake No. 1 cylinder  I2  

Intake No. 2 cylinder  I3  

Intake No. 3 cylinder  I4  

Exhaust No. 1 cylinder  E2  

Exhaust No. 2 cylinder  E3  

Exhaust No. 3 cylinder  E4  
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20. INSTALL CAMSHAFT TIMING SPROCKET ASSEMBLY  

  

 

1. Apply engine oil to the camshaft timing sprocket installation portion of the camshaft.  

2. Insert the knock pin on the camshaft end into the knock hole in the camshaft timing 

sprocket.  

NOTICE:   

• Slightly turn the sprocket to make sure that the knock pin is securely installed 

after inserting the knock pin.  

• The end surface of the sprocket may be damaged if the sprocket is turned with 

excessive force when the knock pin is not inserted.  

  

 

3. While holding the hexagonal portion of the camshaft, tighten the bolts to install the 

camshaft timing sprocket.  

Torque:  47 Nm   
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21. INSTALL CAMSHAFT TIMING GEAR OR SPROCKET  

1. Insert the camshaft timing gear so that the knock pin on the camshaft end fits into the 

groove.  

  

 

2. While holding the hexagonal portion of the camshaft, tighten the bolts to install the 

camshaft timing gear.  

Torque:  47 Nm   
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22. INSPECT VALVE CLEARANCE   

  

 
1. Check only the valves indicated.  

1. Using a feeler gauge, measure the clearance between the valve lifter and 

camshaft.  

Valve clearance (Cold):   

Intake side:  0.145 to 0.235 mm 

Exhaust side:  0.275 to 0.365 mm  

 

HINT:   

Insert the feeler gauge from the spark plug side (center).  

2. Record any out-of-specification valve clearance measurements. They will be used 

later to determine the required replacement valve lifters.  

2. Turn the crankshaft 1 revolution (360°).  

 

 
3. Check only the valves indicated.  
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1. Using a feeler gauge, measure the clearance between the valve lifter and camshaft.  

Valve clearance (Cold):   

Intake side:  0.145 to 0.235 mm 

Exhaust side:  0.275 to 0.365 mm  

 

HINT:   

Insert the feeler gauge from the spark plug side (center).  

2. Record any out-of-specification valve clearance measurements. They will be used 

later to determine the required replacement valve lifters.  
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23. ADJUST VALVE CLEARANCE   

1. Remove the No. 1 and No. 2 camshafts.  

2. Remove the valve lifters.  

  

 

3. Using a micrometer, measure the thickness of the removed valve lifters.  

4. Calculate the thickness of a new lifter so that the valve clearance comes within the 

specified value.  

A  Thickness of new lifter  

B  Thickness of used lifter  

C  Measured valve clearance  

 

5. Valve clearance:   

a Intake A = B + (C - 0.18 mm)  

b Exhaust A = B + (C - 0.31 mm)  

HINT:   

• Select a new lifter with a thickness as close to the calculated values as possible.  

• Lifters are available in 29 sizes in increments of 0.020 mm, from 5.12 mm  to 

5.68 mm.  

• Refer to the New Lifter Thickness Table on the next 2 pages.  

5. Install the valve lifters.  

6. Install the No. 1 and No. 2 camshafts.  
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HINT:   

  

 New lifter thickness mm  

Lifter No.  Thickness  Lifter No. Thickness  Lifter No.  Thickness  

12  5.12 32 5.32 52 5.52 

14  5.14 34 5.34 54 5.54 

16  5.16 36 5.36 56 5.56 

18  5.18 38 5.38 58 5.58 

20  5.20 40 5.40 60 5.60 

22  5.22 42 5.42 62 5.62 

24  5.24 44 5.44 64 5.64 

26  5.26 46 5.46 66 5.66 

28  5.28 48 5.48 68 5.68 

30  5.30 50 5.50 - - 
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24. INSTALL OIL JET  

  

  

 

10. Install the oil jet as shown in the illustration.  

NOTICE:   

Insert the oil jet until the spool is attached.  
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25. INSTALL CRANKSHAFT STRAIGHT PIN  

  

 

 

11. Install the crankshaft straight pin into the crankshaft groove.  
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26. INSTALL CRANKSHAFT TIMING GEAR OR SPROCKET  

  

  

  

 

2. Align the groove of the crankshaft timing sprocket with the key of the crankshaft 

and install the crankshaft timing sprocket.  
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27. INSTALL TIMING CHAIN GUIDE  

  

  

  

 

4. Install the timing chain guide with the 2 bolts.  

 

Torque:  9.0 Nm   
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28. INSTALL CHAIN SUB-ASSEMBLY  

  

 

 

2. Align the yellow mark plate with the timing mark of the crankshaft timing 

sprocket and install the timing chain, as shown in the illustration.  

  

  

  

 

2. Align the 2 orange mark plates with the timing marks of the camshaft timing 

sprockets and install the timing chain, as shown in the illustration.  
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29. INSTALL TIMING CHAIN TENSION ARM  

  

  

  

 

3. Install the timing chain tension arm with the bolt.  

 

Torque:  19 Nm   
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30. INSTALL CHAIN TENSIONER ASSEMBLY NO. 1  

  

 

2. Slightly turn the hexagonal portion of the camshaft assembly (intake side) 

counterclockwise to leave some slack on the chain of the timing chain tensioner 

side.  

  

 

3. Install the chain tensioner with the 2 bolts.  

 

Torque:  10.5 Nm 

   

2. Remove the hexagon wrench, turn the crankshaft 2 complete revolutions and 

operate the chain tension assembly.  
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2. Make sure that the timing mark of the sprocket camshaft timing is at the top with 

the timing chain tensed (set No. 1 piston to the TDC/ compression).  
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31. INSTALL OIL PUMP GASKET  

  

 

 

3. Install a new oil pump gasket onto the cylinder block.  
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32. INSTALL TIMING CHAIN OR BELT COVER OIL SEAL  

  

  

  

 

2. Apply engine oil to the lip of a new oil seal.  

  

  

  

 

3. Using SST, tap the oil seal straight in.  

 

SST  09950-60010   

 

Correct oil seal position:   

Protrusion from chain cover edge:  0.5 mm or less  

Installation depth from chain cover edge:  1.0 mm or less  
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33. INSTALL TIMING CHAIN OR BELT COVER SUB-ASSEMBLY  

4. Remove any grease from the installation surfaces of the cylinder block 

subassembly and timing chain cover assembly.  

 

 

  

  

5. Apply seal packing to the cylinder block and timing chain cover, as shown in the 

illustration, and install the timing chain cover sub-assembly.  

  

Seal packing:   

Water pump part:  Part No. 08826-00100 or the equivalent  

Other part:  Part No. 08826-00080 or the equivalent  

 

NOTICE:   

Install the timing chain cover within 3 minutes of applying seal packing.  
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6. Tighten the 11 bolts in the order shown in the illustration.  

Torque:   

M8 head bolt: 24 Nm  

M10 head bolt:  40 Nm   

7. Remove excess seal packing.  

  

  

  

 

2. Install the stud bolt.  
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3. Install the water drain plug with a new gasket.  

 

Torque:  54 Nm   
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34. INSTALL TIMING GEAR COVER TIGHT PLUG  

  

  

  

 

3. Clean the timing gear cover tight plug and installation surface of the timing chain 

cover.  

4. Apply a light coat of the seal packing black to the timing gear cover tight plug.  

  

  

  

 

5. Using an 8 mm socket hexagon wrench, install the timing gear cover tight plug 

onto the timing chain cover.  

 

Torque:  15 Nm   
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35. INSTALL CRANKSHAFT PULLEY  

  

  

  

 

6. Hold the crankshaft pulley with SST and tighten the bolt.  

 

SST 09960-10010    

 

Torque:  170 Nm   
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36. INSTALL OIL FILTER BRACKET  

  

  

  

 

7. Install the gasket onto the timing chain cover.  

  

  

  

 

8. Install the oil filter bracket with the 3 bolts.  

9. Tighten the 3 bolts in the order shown in the illustration.  

 

Torque:  24 Nm   
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37. INSTALL OIL FILTER SUB-ASSEMBLY  

  

  

  

 

10. Check and clean the oil filter installation surface.  

11. Apply clean engine oil to the gasket of a new oil filter.  

2. Gently screw the oil filter into place, then tighten it until the gasket comes into 

contact with the seat.  

3. Using SST, tighten it an additional 3/4 turn.  

SST  09228-06501    
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38. INSTALL WATER PUMP ASSEMBLY  

  

  

  

 

4. Install the gasket onto the chain cover.  

  

  

  

 

5. Provisionally tighten the water pump with the 5 bolts.  

 

3. Tighten the water pump with the 5 bolts.  

 

Torque:  28 Nm 

 

NOTICE:  Tighten the bolts and nuts in the sequence shown in the illustration.  
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39. CONNECT WATER BY-PASS HOSE  
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40. INSTALL WATER BY-PASS PIPE NO. 1  

  

 

 

3. Install the water by-pass hose onto the water by-pass pipe with the clamp.  

NOTICE:   

1. Install the clip as shown in the illustration.  

2. Insert the water by-pass hose into the stay edge of the water by-pass hose.  

 

2. Install a new water by-pass pipe gasket and water by-pass pipe 

No. 1 with the 2 nuts.  

 

Torque:  24 Nm 

 

NOTICE:   

Install the gasket in the direction shown in the illustration.  

3. Install the water by-pass pipe with the bolt.  

 

Torque:  24 Nm   
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41. INSTALL THERMOSTAT  

  

  

  

 

4. Install a new gasket onto the thermostat.  

  

  

  

 

5. Install the thermostat into the water inlet with the jiggle pin facing straight 

upward.  
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42. INSTALL WATER INLET  

  

  

  

 

6. Install the water inlet with the 2 bolts.  

 

Torque:  7.0 Nm 

 

NOTICE:   

1. Avoid catching the rubber gasket of thermostat under the water inlet.  

2. Do not use a water inlet that has been dropped.  

3. Ensure that gasket is secured between the water inlet and block.  
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43. INSTALL OIL STRAINER SUB-ASSEMBLY  

  

  

  

 

7. Install a new oil strainer gasket onto the oil strainer.  

  

  

  

 

3. Install the oil strainer with the 3 bolts.  

 

Torque:  8.5 Nm   
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44. INSTALL OIL PAN SUB-ASSEMBLY  

3. Remove any grease from the installation surfaces of the cylinder block 

subassembly and oil pan sub-assembly.  

  

  

 

2. Using a plastic hammer, tap into the straight pin, as shown in the illustration.  

 

Standard protrusion:  3 to 5 mm  
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3. Apply seal packing to the oil pan sub-assembly and install it onto the cylinder 

block assembly.  

 

Seal packing:  Part No. 08826-00080 or the equivalent  

 

NOTICE:   

1. During sealant application, apply the quantity of sealant specified in the 

directions and overlap the starting and finished points.  

2. Apply seal packing to the contact surfaces between the timing chain cover 

and cylinder block, and between the oil seal retainer and cylinder block.  

3. Install the oil pan sub-assembly within 3 minutes and tighten the bolts 

within 15 minutes of applying seal packing.  
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4. Tighten the specified 6 bolts in the order shown in the illustration.  

 

Torque:  24 Nm   

  

 

 

2. The remaining 7 bolts and 2 nuts can be tightened in any order.  

 

Torque:   

A:  24 Nm 

B:  10 Nm  
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45. INSTALL OIL PAN DRAIN PLUG  

  

  

  

 

4. Install the engine oil drain plug with a new gasket.  

 

Torque:  30 Nm   
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46. INSTALL VENTILATION VALVE SUB-ASSEMBLY  

  

  

 

1. Install the grommet, as shown in the illustration.  

2. Install the ventilation valve.  
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47. INSTALL CYLINDER HEAD COVER SUB-ASSEMBLY  

 
2. Fit the cylinder head cover gasket into the groove on the cylinder head cover and 

onto the center bosses.  

 

NOTICE:   

Insert the gasket securely until it completely fits into the roots of the bosses.  

  

  

 

3. Apply seal packing to the upper section of the contact surfaces of the cylinder 

head sub-assembly and timing chain cover.  

 

Seal packing:  Part No. 08826-00080 or the equivalent  

 

NOTICE:   

Install the cylinder head cover within 3 minutes and tighten the bolts and nuts 

within 15 minutes of applying seal packing.  
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4. Tighten the 13 bolts and 2 nuts to the specified torque in the order shown in the 

illustration.  

 

Torque:  7.7 Nm 

   

2. After tightening all of them, make sure that 1 and 2 are tightened to the specified 

torque shown in the illustration.  
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48. INSTALL OIL FILLER CAP SUB-ASSEMBLY  

  

  

  

 

3. Install a new gasket onto the oil filler cap.  

  

  

  

 

4. Install the oil filler cap.  
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49. INSTALL OIL CONTROL VALVE FILTER  

  

  

  

 

2. Install the oil control valve filter onto the tight plug.  

  

  

  

 

3. Install a new gasket and install the oil control valve filter using a hexagon 

wrench.  

 

Torque:  25 Nm   
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50. INSTALL ENGINE OIL PRESSURE SWITCH ASSEMBLY  

  

  

  

 

4. Using a 24 mm deep socket wrench, install the oil pressure switch.  

 

Torque:  10 Nm   
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51. INSTALL OIL LEVEL GAUGE GUIDE  

  

  

  

 

1. Install a new O-ring onto the oil level gauge guide.  

2. Apply a light coat of engine oil to the O-ring. 7. Install the oil level gauge guide 

with the bolt.  

 

Torque:  10 Nm   
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53. INSTALL CRANKSHAFT POSITION SENSOR  

  

  

  

 

NOTICE:   

1. Do not use dropped or hit parts.  

2. Make sure that the O-ring is not damaged before installing it.  

3. Apply light coat of engine oil to the O-ring.  

4. Install the crankshaft position sensor with the bolt.  

 

Torque:  7.5 Nm   
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54. INSTALL CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY  

  

  

  

 

NOTICE:   

1. Make sure that the O-ring is not damaged before installing it.  

2. Apply light coat of engine oil to the O-ring.  

3. Install the camshaft timing oil control valve with the bolt.  

 

Torque:  10 Nm   
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55. INSTALL ENGINE COOLANT TEMPERATURE SENSOR  

  

  

  

 

NOTICE:   

1. Do not use parts that have been dropped or hit.  

2. Install a gasket and the water temperature sensor.  

 

Torque:  20 Nm   
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56. INSTALL CAMSHAFT POSITION SENSOR  

  

  

  

 

NOTICE:   

1. Do not use dropped or hit parts.  

2. Make sure that the O-ring is not damaged before installing it.  

3. Apply a light coat of engine oil to the O-ring.  

4. Install the camshaft position sensor with the bolt.  

 

Torque:  7.5 Nm   
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57. INSTALL SPARK PLUG  

  

  

  

 

NOTICE:   

1. Do not use parts that have been dropped or hit.  

2. Install the 3 spark plugs.  

 

Torque:  25 Nm  
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58. INSTALL ENGINE HANGERS  

  

  

  

 

1. Install the 2 engine hangers with the 2 bolts.  

 

Torque:  28 Nm   

  

  


