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WG972•E2,DF972-E2,DG972-E2, WSM ENGINE 

Item Factory Specification Allowable Limit 

Crankshaft Journal to Crankshaft Bearing 2 Oil Clearance 0.028 to 0.059 mm 0.20 mm 
(Flywheel Side) 0.0011 to 0.0023 in. 0.0079 in. 

• Crankshaft Journal O.D. 43.934 to 43.950 mm -
1.7297 to 1.7303 in. 

• Crankshaft Bearing 2 I.D. 43.978 to 43.993 mm -
1.7315 to 1.7320 in. 

Crankshaft Journal to Crankshaft Bearing 3 Oil Clearance 0.028 to 0.059 mm 0.20 mm 
(Intermediate) 0.0011 to 0.0023 in. 0.0079 in. 

• Crankshaft Journal O.D. 43.934 to 43.950 mm -
1.7297 to 1.7303 in. 

• Crankshaft Bearing 3 I.D. 43.978 to 43.993 mm -
1,7315 to 1.7320 in. 

Cylinder Liner I.D. 74.500 to 74.519 mm 74.669 mm 
[Standard] 2.9331 to 2.9338 in. 2.9397 in . 

Cylinder Liner I.D. 75.000 to 75.019 mm 75.150 mm 
[Oversize : 0.5 mm (0.02 in.)1 2.9528 to 2.9535 in. 2.9587 in. 

1-S10 
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WG972-E2 ,Df972-E2,DG972-E2 , WSM ENGINE 

LUBRICATING SYSTEM 
Item Factory Specification Allowable Limit 

Engine Oil Pressure At Idle Speed More than 50 kPa -
0.5 kgf/cm2 

7 psi 

At Rated Speed 200 to 440 kPa 150 kPa 
2.0 to 4.5 kgf/cm2 1.5 kgf/cm2 

29 to 64 psi 21 psi 

Inner Rotor to Outer Rotor Clearance 0.030 to 0.14 mm -
0.0012 to 0.0055 in. 

Outer Rotor to Pump Body Clearance 0.070 to 0.15 mm -
0.0028 to 0.0059 in , 

Inner Rotor to Cover Clearance 0.0750 to 0.135 mm -
0.00296 to 0.00531 in. 

COOLING SYSTEM 
Item Factory Specification Allowable Limit 

Fan Belt Tension 7.0 to 9.0 mm/ 98 N -
0.28 to 0.35 in. / 98 N 

(10 kgf, 22 lbf) 

Thermostat Valve Opening 69.5 to 72.5 °C -
Temperature 1.57.1 to 162.5 °F 
{At Beginning) 

Valve Opening 85 °C -
Temperature 185 °F 
(Opened 
Completely) 

Radiator Cap Pressure Falling More than 10 seconds -
Time for pressure fall from 

90-+ 60 kPa 
0.9 -+ 0.6 kgf/cm2 

10 ----, 9 psi 

Radiator Weak Leakage No leak at specified -
Test Pressure pressure 

IGNITION SYSTEM 
Item Factory Specification Allowable Limit 

Spark Plug (NGK : BKR4E) Plug Gap 0.60 to 0.70 mm -
0.024 to 0.027 in. 

Resistance of Ignition Coil Primary{+) - (-) 1.87 to 2.53 n at 20 °C -

Secondary Side 10.4 to 15.6 kn at 20 °G 
{Primary(+) - Plug 
Cap) 

Pick-Up Sensor Resistance 1.85 to 2.45 kQ at 20 °C -

1-S11 
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WG972-E2,DF972-E2,DG972-E2, WSM ENGINE 

ELECTRICAL SYSTEM 

Item Factory Specification Allowable Limit 

Starter Commutator 28.0 mm 27.0 mm 
(O.D.) 1.10 in. 1.06 in. 

Difference Less than 0.05 mm 0.4mm 
(O.D.) 0.002 in . 0.02 in. 

Mica 0.45 to 0.75 mm 0.2mm 
(Undercut) 0.018 to 0.029 in. 0.008 in , 

Brush 14.0 mm 11 .1 mm 
(Length) 0.551 in. 0.437 in. 

Alternator No-load Voltage More than 13.5 V -

Stator Less than 1.0 n -
(Resistance) 

Rotor 2.9 n -
{Resistance) 

Slip Ring 14.4 mm 14.0 mm 
(O.D.) 0.567 in. 0.551 in. 

Brush 10.5 mm 8.4mm 
(Length) 0.413in. 0.33 in. 

Regulator Regulating Voltage 14.2 to 14.8 V -
Fuel Cut Off Solenoid For Gasoline 38 Oat 20 °C -

(Resistance) 

For LPG 28 0 at 20 °C -
(Resistance) 

ELECTRONIC GOVERNOR 
Item Factory Specification Allowable Limit 

Engine Speed Sensor to Ring Gear Air Gap 0.80 to 1.2 mm -
(for Kubota original parts) 0.031 to 0.047 in. 

Resistance Approx. 2.15 kO -
9Yl2103l8ENS0008USO 
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WG972-E2,DF972-E2,DG972-E2, WSM ENGINE 

3. TIGHTENING TORQUES 
Screws, bolts and nuts must be tightened to the specified torque using a torque wrench, several screws, bolts and 

nuts such as those used on the cylinder head must be tightened in proper sequence and the proper torque. 
9Yl210318ENS00090S0 

(1) TIGHTENING TORQUES FOR SPECIAL USE SCREWS, BOLTS 
AND NUTS 

■ NOTE 
• For "*" marked screws, bolts and nuts on the table, apply engine oil to their threads and seats before 

tightening. 
• The letter "M" In Size x Pitch means that the screw, bolt or nut dimension stands for metric. The size is 

the nominal outside diameter in mm of the threads. The pitch is the nominal distance in mm between two 
threads. 

Item 
Dimension x 

N·m kgf·m lbMt 
Pitch 

*Cylinder head cover screw M6 x 1.0 9.81 to 11 .2 1.00 to 1.15 7.24 to 8.31 

*Rocker arm bracket screw M6 X 1.0 12 to 14 1.2 to 1.5 8.7 to 10 

•cylinder head screw M8x 1.25 40 to 44 4.0 to 4.5 29 to 32 

.. Fan drive pulley screw M12 x 1.5 118 to 127 12.0 to 13.0 86.8 to 94.0 

*Idle gear shaft mounting screw M6 x 1.0 9.81 to 11.2 1.00 to 1.15 7.24 to 8.31 

... Connecting rod screw M7 x0.75 27 to 30 2.7 to 3.1 20 to 22 

*Flywheel screw M10x1.25 54 to 58 5.5 to 6.0 40 to 43 

Bearing case cover mounting screw M6 x 1.0 9.81 to 11 .2 1.00 to 1.15 7.24 to 8.31 

.. Main bearing case screw 2 M7 X 1.0 27 to 30 2. 7 to 3.1 20 to 22 

*Main bearing case screw 1 M6 x 1.0 13 to 15 1.3 to 1.6 9.4 to 11 

Oil pressure switch PT 1/8 15 to 19 1.5 to 2.0 11 to 14 

Spark plug M14 X 1.25 20 to 24 2.0 to 2.5 15 to 18 

Drain plug M12 x 1.25 33 to 37 3.3 to 3.8 24 to 27 

Carburetor mounting nut M8 x: 1.25 24 to 27 2.4 to 2.8 18 to 20 

Gas mixer mounting nut M8 x 1.25 24 to 27 2.4 to 2.8 18 to 20 

Joint for LPG hose of vaporizer 
PT-1/4 20 to 23 2.0 to 4.0 15 to 17 (local arrangement) 

Joint for vapor hose of vaporizer PT - 3/8 30 to 58 3.0 to 6.0 22 to 43 

Joint for coolant hose of vaporizer PT - 3/8 30 to 58 3.0 to 6.0 22 to 43 

Actuator mounting screw M5 x 0.8 4.5 to 5.3 0.45 to 0.55 3.3 to 3.9 

Actuator flange screw M6x 1.0 9,81 to 11 .2 1.00 to 1.15 7.24 to 8.31 

Governor lever nut M6 x 1.0 9.81 to 11.2 1.00 to 1.15 7.24 to 8.31 

Starter's terminal B mounting nut - 5.9 to 11 0.60 to 1.2 4.4 to 8.6 

Dynamo's pulley nut - 40 to 44 4.0 to 4.5 29 to 32 

Alternator's pulley nut - 58.4 to 78.9 5.95 to 8.05 43.1 to 58.2 

Gasoline solenoid - 7.9 to 11 0.80 to 1.2 5.8 to 8.6 

Main jet - 0.98 to 2.8 0.10 to 0.29 0.73 to 2.0 

Pilot jet - 0.98 to 3.9 0.10to0.40 0.73 to 2.8 

9Yl210318 ENS00100 S0 
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WG972-E2,DF972-E2,DG972-E2, WSM ENGINE 

[2] TIGHTENING TORQUES FOR GENERAL USE SCREWS, BOLTS 
AND NUTS 

If the tightening torque is not specified, refer to the table below for the none specified torques values. 

lndicatloi, on 0 @ No-grade or 4T (!) 11 top of bolt 

Indication on @ (QJ No-grade or 4T top of nut 

Unit N·m kgf·m lbMt N·m kgf•m lbf-ft 

M6 7.9 to 9.3 0.80 to 0.95 5.8 to 6.8 9.81 to 11 .2 1.00 to 1.15 7.24 to 8.31 

MB 18 to 20 1.8 to 2.1 13 to 15 24 to 27 2.4 to 2.8 18 to 20 

M10 40 to 45 4.0 to 4.6 29 to 33 49 to 55 5.0 to 5.7 37 to 41 

M12 63 to 72 6.4 to 7.4 47 to 53 78 to 90 7.9 to 9.2 58 to 66 

M0000000 3ENS0013US L 
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WG972-E2,DF972-E2, DG972-E2, WSM ENGINE 

4. 
[1] 

CHECKING, DISASSEMBLING AND SERVICING 
CHECKING AND ADJUSTING 

(1) Engine Body 
Compression Pressure 

1. Run the engine until it is warmed up. 
2. Stop the engine. 
3. Remove the air cleaner, the muffler and all spark plugs. 
4. Set a compression tester with the adaptor to the spark plug 

hole. 
5. Run the engine with the starter for 5 to 10 seconds keeping 

throttle valve fully open and read the maximum compression 
pressure. 

6. Repeat steps 4 and 5 for each cylinder. 
7. If the measurement is below the allowable limit, apply a small 

amount of oil to the cylinder wall through the spark plug hole and. 
measure the compression pressure again. 

8. If the compression pressure is still less than the allowable limit, 
check the top clearance, valve ctearance and cylinder head. 

9. If the compression pressure increases after applying oil , check 
the cylinder wall and piston rings. 

■ NOTE 
• Check the compression pressure with the specified valve 

clearance. 
• Always use a fully charged battery for performing this test. 
• Variances in cylinder compression values should be under 

10%. 

1.27 MPa 
Factory spec. 13.0 kgl/cm2 

Compression pressure 
165 psi 

0.88 MPa 
Allowable limit 9.0 kgf/cm2 

130 psi 

9Yl210318ENS00130SC 
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WG972-E2,DF972-E2,DG972-E2, WSM 

3EEABAB1 P057 A 

ENGINE 

Top Clearance 

1. Remove the cylinder head. (Do not attempt to remove the 
cylinder head gasket.) 

2. Move the piston up and stick a strip of fuse [1 .5 mm dia. (0.059 
in. dia.), 5.0 to 7.0 mm long (0.20 to 0.27 in . long)] on the piston 
head at three positions with grease so as to avoid the intake and 
exhaust valves and the combustion chamber ports. 

3. Lower the piston, and install the cylinder head and tighten the 
cylinder head screws to the specified torque. 

4. Turn the flywheel until the piston exceeds top dead center. 
5, Remove the cylinder head, and measure the thickness of the 

squeezed fuses. 
6. If the measurement is not within the factory specifications. 

check the oil clearance between the crankpin and crankpin 
bearing and between the piston pin and small end bushing. 

■ NOTE 
• After checking the top clearance, be sure to assemble the 

cylinder head with a new cylinder head gasket 

Top clearance Factory spec. 

Tightening torque Cylinder head screws 

(1) Fuse 

1-$16 

1.35 to 1.65 mm 
0.0532 to 0.0649 in . 

401044 N·m 
4.0 to 4.5 kgf·m 
29 lo 32 lbf-lt 

9112l0318EN300140SO 
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WG972-E2,DF972-E2,DG972-E2, WSM 

3 2 1 

EX IN EX IN EX IN 

-+A 
3EBAAAB1 P0OSA 

Adjusting the Valve Clearance 

■ IMPORTANT 

ENGINE 

• The valve clearance must be checked and adjusted when 
engine is cold. 

1. Remove the cylinder head cover and the spark plugs. 
2. Align the .. 1 TC" mark (1) on the flywheel and alignment mark (2) 

on the rear end plate so that the No. 1 piston comes to the 
compression top dead center. 

3. Check the following valve clearance marked with "*" using a 
feeler gauge. 

4. If the clearance is not within the factory specifications, adjust 
with the adjusting screw. 

5. Then tum the flywheel 6.28 rad (360 °), and align the "1TC" 
mark (1) on the flywheel and alignment mark (2) on the rear end 
plate so that the No. 1 piston comes to the overlap position. 

6. Check the following valve clearance marked with "* " using a 
feeler gauge. 

7. If the clearance is not within the factory specifications, adjust 
with the adjusting screw. 

Adjustable Cylinder Location Valve Arrangement 

of Piston Intake vc1lve Exhaust valve 

No. 1 * * 
No. 2 * * 
No. 3 * * * : When No. 1 piston is at the compression top dead center position . * : When No. 1 piston is at the overlap position. 

lntalte and exhaust valve 
clearance (cold) 

■ NOTE 

Factory spec. 
0.145 to 0.185 mm 
0.00571 to 0,00728 in. 

• The sequence of cylinder numbers is given as No. 1, No. 2 
and No. 3 starting from the gear case side. 

• After adjusting the valve clearance, secure the adjusting 
screw with the lock nut. 

(1) "1TC" Mark A ; Gear Case Side 
(2) Alignment Mark 

9Yl2 10318ENS00150S0 
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WG972-E2,DF972-E2,DG972-E2, WSM 

(2) Lubricating System 

3EEACAA 1 P009A 

(3) Cooling System 

ENGINE 

Engine Oil Pressure 

1. Remove the engine oil pressure switch, and set an oil pressure 
tester. 

2. Start the engine. After warming up, measure the oil pressure of 
both idling and rated speeds. 

3. If the oil pressure is less than the allowable limit, check the 
following. 

• Engine oil insufficient 
• Oil pump defective 
• Oil strainer clogged 
• Oil filter cartridge clogged 
• Oil gallery clogged 
• Excessive oil clearance 
• Foreign matter in the relief valve 

(When reassembling) 
• After checking the engine oil pressure, tighten the engine oil 

pressure switch to the specified torque. 

More than 
At idle Factory 50 KPa 
speed spec. 0.5 kgf/cm2 

7 psi 

Engine oil pressure Factory 
200 to 440 kPa 
2.0 to 4.5 kgf/crn2 

At rated 
spec. 

29 to 64 psi 

speed 
Allowable 

150 kPa 

limit 
1.5 kgf/cm2 

21 psi 

15 to 19 N-m 
Tightenlng torque OIi pressure switch 1.5 to 2.0 kgf·m 

11 to 14 lbf-ft 

9¥1210318ENS0016050 

Fan Belt Tension 

1. Measure the deflection (A), depressing the belt halfway 
between the fan drive pulley and alternator pulley at specified 
force 98 N ( 1 0 kgf, 22 lbf) . 

2. If the measurement is not within the factory specifications, 
loosen the alternator mounting screws and relocate the 
alternator to adjust. 

Deflection (A} Factory spec. 

(A) Deflection 

1-S18 

7.0to 9.0 mm 
0.28 to 0.35 in. 

9Yl 210318GEG0001USO 
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WG972-E2 ,DF972-E2,DG972-E2, WSM 

3EEABAB1 P019A 

(A) (B) 

3EEABAB1P018A 

3EEABAB1 Pl 60A 

ENGINE 

Fan Belt Damage and Wear 

1. Check the fan belt for damage. 
2. If the fan belt is damaged, replace it. 
3. Check if the fan belt is worn and sunk in the pulley groove. 
4. If the fan belt is nearly worn out and deeply sunk in the pulley 

groove, replace it. 

(A) Good (B) Bad 

9Y~210~1BGEG00020SO 

Thermostat Valve 0 

1. Suspend the thermostat in the water by a string with its end 
inserted between the valve and seat. 

2. Heating the water gradually, read the temperature when the 
valve opens and leaves the string. 

3. Continue heating and read the temperature when the valve 
opens approx. 8 mm (0.3 in.). 

4. If the measurement is not within the factory specifications, 
replace the thermostat. 

Thermostat's valve 
Factory spec. 

69.5 to 72.5 ·c 
opening temperature 157.1 to 162.5 "F 

Temperature at which 
85 ·c 

thermostat completely Factory spec. 
185 °F 

opens 

9Yl2103l8ENS001 7US0 

AcAUTION 
• When removing the radiator cap, wait at least ten minutes after the engine has stopped and cooled down. 

Otherwise, hot water may gush out, scalding nearby people. 

3TAAAAB 1 P060A 

9Yl210318ENS0018USO 

Radiator Cap Air Leakage 

1. Set a radiator tester (1) and an adaptor (2) on the radiator cap. 
2. Apply the specified pressure (90 kPa, 0.9 kgf/cm2, 10 psi), and 

measure the time for the pressure to fall to 60 kPa (0.6 kgf/cm2, 

9 psi). 
3. If the measurement is less than the factory specification, 

replace the radiator cap. 

More than 10 seconds 
for pressure fall from 

Pressure falling time Factory spec. 90 to 60 kPa 
from 0.9 to 0.6 kgf/cm2 

from 10 to 9 psi 

(1) Radiator Tester (2) Adaptor 

9Yl2l031B&NS00l9USO 
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WG972-E2,DF972-E2,DG972-E2, WSM 

3TAAAAB1 P061A 

(4) Fuel System 

ENGINE 

Radiator Water Leakage 

1. Pour a specified amount of water into the radiator. 
2. Set a radiator tester (1) and an adaptor (2) and raise the water 

pressure to the specified pressure. 
3. Check the radiator for water leaks. 
4. For water leak from the pinhole, repair with the radiator cement. 

When water leak is excessive, replace the radiator. 

Radiator waler leakage 
test pressure 

(1) Radiator Tester 

Ad·ustin Governor 

Factory spec. 

(2) Adaptor 

No leak at specified 
pressure 

9Yl2103 18ENS0 02 0USO 

1. Loosen the governor lever nut (3). 
2. Set the throttle valve to the fully "OPEN" position with the 

governor lever (2) , turn the groove on the governor lever shaft 
(1) fully clockwise with a screwdriver (to open the governor 
completely), and then tighten the nut (3) in this position. 

9.81 to 11 .2 N·m 
Tightening torque Governor lever nut 1.00 to 1.15 kgf·m 

7.24 to 8,31 !bf-ft 

■ NOTE 
• Insert the governor lever to the position 2 mm (0.08 In.) (8) 

away from the fork lever shaft end. 

(1) Governor Lever Shaft 
(2) Governor Lever 
(3) Governor Lever Nut 

1-S20 

A: Open Direction 
B : 2 mm (0.08 in.) 

9Yl21031 BENS0021US0 
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WG972-E2 ,DF972-E2,0G972-E2, WSM ENGINE 

Adjusting Engine Speed 

1. Warm up the engine at a medium speed for 1 0 to 15 minutes. 
2. Engine speed is adjusted to approx. 1500 min-1 (rpm) by the 

speed control lever (5) . 
3, Throttle valve (1) is closed by hand and engine speed is 

adjusted with the throttle adjust screw (2) to 1200 mh1 (rpm) 
(1100 to 1300 min·1 (rpm)). 

4. Adjust the low-idling speed adjust screw (3) until the engine 
speed reaches 1500 min·1 (rpm) (1400 to 1600 min·1 (rpm)) with 
the speed control lever (5) in the minimum speed position. 

5. Adjust the high-idling speed adjust screw (4) until the engine 
speed reaches 3850 min•1 (rpm) (3850 to 3950 min·1 (rpm)) with 
the speed control lever (5) in the maximum speed position. 

Lo-idling speed 

Hi-idling speed 

(1) Throttle Valve 
(2) Throttle Adjust Screw 
(3) Low-idling Adjust Screw 

Factory spec. 
1500 min-1 (rpm) 
(1400 to 1600 min·1 (rpm)) 

Factory spec. 
3850 111in•1 (rpm) 
(3850 to 3950 min•1 (rpm)) 

(4) High-idling Adjust Screw 
(5) Speed Control Lever 

9Yl210318ENS00220S0 

Carburetor WG972-E2 / Dual Fuel Carburetor OF972-E2 

The carburetor is tamper resistant; the idle mixture screw has 
been covered by tamper plug after adjustment at the factory. 

(1) Tamper Resistance 

9Yl210318ENS00230S0 
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WG972-E2,DF972-E2,DG972-E2, WSM 

3EBAAAB 1 P012B 

(1) 

3EBAAABOP006B 

ENGINE 

Replacement of Altitude Compensation Kit (Main Jet and Pilot 
Jet) (WG972-E2, OF972-E2) 

1. Remove the carburetor. 
2. Loosen the drain screw (6) to let fuel out. 
3. Remove the gasoline solenoid (3) . 
4. Remove the main jet (4) . 
5. Install the high-altitude kit's main jet onto the carburetor. 
6. Tighten the throttle adjust screw (5) and remove the pilot screw 

(1 ). 
7. Replace the existing pilot jet (2) with the high-altitude kit's pilot 

jet. 
8. tnstall the gasoline solenoid (3) . 
9. Install the carburetor in place. 
10. Readjust the governor. 
11. Adjust the engine speed. 
■ NOTE 
• After install the carburetor, the adjustment of governor and 

engine speed are executed. 
• Prepare a screwdriver that fits the main jet I pilot jet screws 

in order not to damage the main jet and pilot jet. 
• Replace the air cleaner packing and the carburetor packing 

with new ones. 
• Make sure there is no leak at the air cleaner packing and the 

carburetor packing. 
■ IMPORTANT 
• Keep the carburetor inner parts which is removed from 

standard carburetor. 

TTg htening torque 

(1) Pilot Screw 
(2) PIiot Jet 
(3) Gasoline Solenoid 

24 to 27 N·m 
Carburetor mounting nut 2.4 to 2.8 kgf·m 

18 to 20 lbf-1\ 

7.9 to 11 N·m 
Gasoline solenoid 0.80 to 1.2 kgf·m 

Main jet 

Pilotjet 

5.8 to 8.6 lbf·ft 

0.98 to 2.8 N·m 
0.10 to 0.29 kgf·m 
073 to 2.0 lbf- ft 

0.98 to 3.9 N·m 
0.10 to 0.40 kgf·m 
0.73 lo 2.8 lbMt 

(4) Main Jet 
(5) Throttle Adjust Screw 
(6) Drain Screw 

9Yl21031BENS00240S0 

ulator DF972-E2 

LPG vaporizer regulator is tamper resistant; the main and idle 
pressure adjustment screws have been covered by tamper caps 
after adjustment at the factory. 

(1) Tamper Resistance 

9Y12103l8ENS002SUSO 
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WG972-E2,DF972-E2,DG972-E2, WSM 

3EBAAAB1 P013A 

(4) 

3EBAAAB0P01 6B 

ENGINE 

Natural Gas Regulator {DG972-E2} 

Natural gas regulator is tamper resistant; the pressure 
adjustment screw have been covered by tamper caps after 
adjustment at the factory. 

(1) Tamper Resistance 

9Y1210318ENS0026US0 

Vapor zer Joints (DF972-E2) 

1. The direction of the joint for vapor hose is decided upon and a 
mark (2) is made. 

2. The direction of the joint for coolant hose is decided upon and a 
mark is made. 

■ NOTE 
• Vaporizer must be installed in an upright position (coolant 

hoses at bottom). 
• The joints (fitting) can be adjusted to any position. The joint 

must be tight in that position. 
• Apply an approved for GAS or LPG use liquid gasket (Three 

Bond 1104 or its equivalent) to thread (see figure) and 
tighten it. 

• Drain plug (1) must not be obstructed ; so that it can be 
removed during maintenance. 

• Apply liquid gasket to the thread of each joint and tighten 
them. 

• After selecting the joint (fitting) positions, insure that there 
are no leaks. 

Tightening torque 

(1) Drain Plug 
(2) Mark 

1-S23 

Joint for LPG hose 20 to 23 N·m 
of vaporizer 2,0 to 4.0 kgf·m 
(local arrangement) 15 to 17 lbMt 

Joint for vapor hose 
30 to 58 N·m 
3.0 to 6.0 kgf·m 

of vaporizer 
22 to 43 lbHt 

Joint for coolant hose 
30 to 58 N·m 

of vaporizer 
3.0 to 6.0 kgf-m 
22 to 43 lbf.lt 

(3) Liquid Gasket 
(4) Thread of Jolnt 

9Y1210318ENS0027USO 
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WG972-E2,DF972-E2,DG972-E2, WSM 

(5) Ignition System 

ENGINE 

Vaporizer Piping (DF972-E2) 

1. Connect the coolant hose (1) and (2) through the vaporizer. 
2. The joint part of vaporizer is adjusted to the upper side (A) and 

coolant is replenished through radiator, to bleed air in the 
vaporizer. 

3. Vaporizer (3) is returned to former position. 
4. Connect the vapor hose. 
5. Connect the vacuum lock hose (4). 
6. Tighten the vaporizer (3) . 
7. Connect the LPG hose. 
• O.D. of joint for vapor hose: 12.7 mm (0.500 in.) 
• O.D. of joint for coolant hose: 9.0 mm {0.35 in.) 

AcAUTION 
• All fuel connections added to this engine must be installed 

by qualified personnel and utilizing recognized procedures 
and standards. 

• These non-KUBOTA installed parts, such as hoses, 
fittings, piping, should be approved for LPG use and 
conform to UL, CSA, NFPA, and all other recognized 
standards. 

• An approved, listed fuel filter and electromechanical 
positive shutoff must be installed between the LPG tank 
and KUBOTA vaporizer. 

■ NOTE 
• The LPG liquid in joint (fitting) to the vaporizer/ regulator is 

not provided in the KIT by KUBOTA, due to the many 
different connection requirements by the OEM. 
The female thread into the vaporizer/ regulator is a PT 1/4 
METRIC thread. To insure good sealing the correct fitting 
must by used. 

• Vapor hose between the vaporizer and mixer must be of 
280 to 320 mm (11.1 to 12.5 in.) in length, to assure correct 
emissions and proper operation. 

• Perform air bleeding of the vaporizer (water passage). 
• Each hose must be tightened with a hose clamp. 

(1) Coolant Hose 
(2) Coolant Hose 
(3) Vaporizer 
(4) Vacuum Lock Hose 

Timing Light Test 

A: Joint 

1. Set the timing light to High-tension cord. 
2. Close the fuel cocks. 
3. Cranking the engine. 

9Yl210318ENS00280S0 

4. If the timing light blinks, the spark plug and ignition coil are 
normal. 

5. If the timing light does not blink, check the spark plug / ignition 
coil. 

9Yl2103l8ENS0029USO 
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A B 

3EBAAAB1 P020A 

ENGINE 

Ignition Timing 

1. Using a timing light, check that the ignition timing (stamps on the 
flywheel) (4) is aligned with the mark (3) on the rear end plate 
(2). 

2. The pick-up sensor is tamper resistant (5); the ignition timing 
adjustment screw has been covered after adjustment at the 
factory. 

0.34 to 0.40 rad 
Ignition timing Factory spec. (19 to 23 ") before T.D.C at 

(1) Flywheel 
(2) Rear End Plate 
(3) Mark 

Resistance of Plck-U Sensor 

1. Disconnect the connector. 

3600 min-1 (rpm) 

(4) Ignition nmlng 
(5) Tamper Resistance 

9Yl 210318ENS0030USO 

2. Measure the resistance with an ohmmeter. 
3. If the resistance is not with in the factory specifications, replace 

it. 

Resistance 

■ NOTE 

Factory 
spec. 

A-B 1.85 to 2.45 kO at 20 •c 

• This check sheet shows the results of the test conducted 
by using the "Sanwa-made testers SP-10 / SP-150" (analog 
meter). 

• Use of other testers than those above may show different 
measured results. 

9Yl210318ENS0031USO 
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:~ 
C 

3EBAAA81P107A 

'3EBAAAB1P108A 

ENGINE 

Spark Test 

1. Remove the spark plug, put it inside the high voltage cord cap 
firmly, and then ground the threaded section to the engine body 
(not to painted or resin parts). 

2. Rotate the starter with the key switch and check that the plug 
sparks. 

AcAUTION 
• This test is hazardous of electric shocks. Never use hand 

or screwdriver to press the plug to ground it to the engine 
body. 

• Keep inflammable away from the engine. 
9Yl2l031BENS0032QS0 

Resistance of Ignition Coil 

1. Disconnect the connector. 
2. Measure the resistance with an ohmmeter. 
3. If the resistance is not with in the factory specifications, replace 

it. 

Resistance 

■ NOTE 

Factory 
spec. 

A- B 1.87 to 2.53 oat 20 ·c 
A - C 10.4 to 15.6 k!l at 20 •c 

• This check sheet shows the results of the test conducted 
by using the ''FLUKE MULTMETER 110 SERIES" (digital 
meter). 

• Use of other testers than those above may show different 
measured results. 

A : Terminal(+) 
B : Terminal(-) 

c : High Tension Cord 

9Y12103 1SENS00330S0 

Air Ga of En ine S eed Sensor for Electronic Governor 

1. Measure the air gap with a feeler gauge. 
2. If air gap differs from the factory specification, readjust the air 

gap. 

Air gap 

■ NOTE 

Factory spec. 
0.80 to 1.2 mm 
0.032 to 0.047 in. 

• The described numerical value is the values of KBT parts. 
• Checking sensor as described in the manual of sensor 

maker. 
• The described valve is the data of supply of kubota. 

Follow the instruction of OEM for parts adopted by OEM. 
9Y121031SENSD0340S0 

Resistance of En ine S eed Sensor for Electronic Governor 

1. Measure the resistance with an ohmmeter. 
2. If the resistance is not with in the factory specifications , replace 

it. 

j Resistance I Factory spec. I Approx. 2. 15 KO 

■ NOTE 
• The described numerical value is the values of KBT parts. 
• Checking sensor as described in the manual of sensor 

maker. 
• This check sheet shows the results of the test conducted 

by using the "FLUKE MULTMETER 110 SERIES". 
• The described valve is the data of supply of kubota. 

Follow the Instruction of OEM for parts adopted by OEM. 
9Yl21031BENS0035USO 
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I nitor Check Chart 

Positive A .B 

A - 10 to 40 kO 

B 10 to 40 kO -
C 10 to 40 kO 0.33 to 1.3 kn 

D 11 to 47 kn 1.Bto 7.3 kO 

E Infinity Infinity 

F 
2 megohm 2 megohm 
(minimum) (minimum) 

G 
2 megohm 2 megohm 
(minimum) (minimum) 

H 2 megohm 2 megohm 
(minimum) (minimum) 

■ NOTE 

ENGINE 

Resistance of lgn tor 

1. Disconnect the connector. 
2. Measure the resistance with an ohmmeter. 
3. If the resistance is not with in the factory specifications, replace 

it. 
9Yl~ l 0318ENS00360S0 

Negative 

C D E F G H 

10 to 40 kO 11 to 47 kO Infinity Infinity Infinity Infinity 

0.33 to 1.3 kO 1.8 to 7.3 k.O Infinity Infinity Infinity Infinity 

- 1.5 to 6.0 kQ Infinity Infinity Infinity Infinity 

1.5 to 6.0 kO - Infinity Infinity Infinity Infinity 

Infinity Infinity - Infinity Infinity Infinity 

2 megohm 2 megohm Infinity - Infinity Infinity 
(minimum) (minimum) 

2 megohm 2 megohm 
Infinity Infinity - Infinity 

(minimum) (minimum) 

2 megohm 2 megohm 
Infinity Infinity Infinity -

(minimum) (minimum) 

• This check sheets hows the results of the test conducted by using the "FLUKE MULTMETER 110 SERIES" 
(digital meter). 

• Use of other testers than those above may show different measured results. 
9Yl 210318 ENS00370S0 
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(6) Electrical System 

(2) (3) 

-

(2) 
I 

3EEAEAC1 P0438 

ENGINE 

Motor Test 

AcAUTION 
• 

1 . 
2. 
3. 
4. 
5. 

6. 

7. 

■ . 
• 

(H 
(2) 

Ma 

1. 
2. 
3. 
4. 
5. 

6. 

7. 

■ 

Secure the starter to prevent it from jumping up and down 
while testing the motor. 
Disconnect the battery negative cable from the battery. 
Disconnect the battery positive cable from the battery. 
Disconnect the leads from the starter B terminal. 
Remove the starter from the engine. 
Connect a jumper lead from the starter C terminal (1) to the 
battery positive termlnal (2). 
Connect a jumper lead momentarily between the starter's body 
and the battery negative terminal (3) , 
If the motor does not run , starter is failure. 
Repair or replace the starter. 

NOTE 
B terminal: It is the terminal which connects the cable from 
the battery to the starter. 
C termina I : It is the terminal which connects the cable from 
the motor to the magnet switch. 

C Terminal (3) Negative Termlnal 
Positive Terminal 

9Yl 2103l 8ENS00380S0 

netic Switch Test 

Disconnect the battery negative cable from the battery. 
Disconnect the battery positive cable from the battery. 
Disconnect the leads from the starter B terminal. 
Remove the starter from the engine. 
Connect a jumper lead from the starter S terminal (1) to the 
battery positive terminal (2). 
Connect a jumper lead momentarily between the starter's body 
and the battery negative terminal (3). 
If the pinfon gear does not pop out, the magnetic switch is 
failure. Repair or replace the starter. 

NOTE 
• B terminal : It is the terminal which connects the cable from 

the battery to the starter. 
• S terminal: It is the terminal which connects the cable from 

the starter switch to the magnet switch. 

(1) S Terminal (3) Negative Terminal 
(2) Positive Terminal 

9Yl210318ENS0039US0 

Ma net Switch Continuit Test 

1. Check the continuity across the C terminal (1) and the B 
terminal (2) with a circuit tester, pushing in the plunger. 

2. If not continuous or if a certain value is indicated, replace the 
magnet switch. 

(1) C Terminal 

1-S28 

(2) B Terminal 

9Y l 210318ENS00400S0 
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3EBAAAB1P021A 

I 
3EEACAB1 P0048 

ENGINE 

No-load Dynamo Output 

1. Disconnect the lead wires from the dynamo. 
2. Start the engine and operate the dynamo at the specified speed. 
3. Measure the output voltage with a volt meter. 

If the measurement is not within the specified values, replace 
the dynamo. 

No-load output voltage Factory spec. 
AC 20 V or more at 
5200 m1n·1 (rpm) 

9Yl2l0318ENS0041USO 

Regulator 

1. The engine is started. 
2. Measure the output voltage of the regulator with the voltmeter. 

I Output voltage I (6) - (2) 1 14 V to 15 V 

3. When the measurement is not the above table value, measure 
the input voltage of the regulator with the voltmeter. 

J lnput voltage I (1) - (3) I Dynamo output voltage 

4. When the measurement is the above table value, the regulator 
is failure. Exchange it. 

■ NOTE 
• When the input voltage of the regulator is out of 

specification, check the generator. 

(1) Terminal (Sky Blue) 
(2) Terminal (Black) 
(3) Terml nal (Sky Blue) 

Alternator on Unit Test 

(Before testing) 

(4) Terminal (Green) 
(5) Terminal (Yellow) 
(6) Terminal (Red) 

9Yl210318 ENS00420SD 

Before alternator on unit test, check the battery terminal 
connections, circuit connection, fan belt tension , charging 
indicator lamp, fuses on the circuit, and abnormal noise from the 
alternator. 

• Prepare full charged battery for the test. 

■ NOTE 
• Be careful not to touch the rotating engine parts while 

engine is running. 
Keep safety distance from the engine rotating parts. 

1. Start the engine. 
2. When the engine is operating measure the voltage between two 

battery terminals. If the voltage is between 13.8 V and 14.8 V, 
the alternator is operating normally. 

3. If the results of alternator on unit test are not within the 
specifications, disassemble the alternator and check the each 
component part for finding out the failure. See the 
"DISASSEMBLING AND ASSEMBLING" and "SERVICING" for 
alternator. 

Regulating voltage at no 
load 

1-S29 

Factory spec. 
13.8 to 14.8 Vat 25 •c 
(77 ' F) 

9Yl210318ENS0043USO 
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(7) Electronic Governor 

ENGINE 

Fuel Cut Off Solenoid 

1. Disconnect the connector. 
2. Measure the resistance with an ohmmeter between the 

connector terminals. 
3. If the factory specification is not indicated the solenoid Is faulty. 

WG972-E2, OF972-E2 ; 
Facto,y spec. Approx. 38 n at 20 •c 

for Gasoline 

DF972-E2 : for LPG Factory spec. Approx. 28 n at 20 •c 

(1) Fuel Cut off Solenoid for Gasoline (2} Fuel Cut off Solenoid for LPG 

9Yl2 10318ENS0044USO 

Adjust Governor Lever 

1. Loosen the idling speed screw (1) . 
2. Loosen the governor lever nut (4) . 
3. Turn the actuator shaft (3) fully counterclockwise. 
4. Turn the governor lever (5) fully counterclockwise. 
5. Tighten the governor lever nut (4) to the torque value. 

9.81 to 11.2 N·m 
Tightening torque Governor lever nut 1.00 to 1.15 kgf·m 

7.24 to 8.31 lbf-ft 

■ NOTE 
• Align governor lever (5) with pin hole of actuator shaft (A) 

and tighten nut (4). 
• When starter switch turned on, the actuator will be in 

position control at the configured minimum position. 

(1} Idle Adjust Screw 
(2) Actuator 
(3) Actuator Shaft 
(4} Governor Lever Nut 

1-S30 

(5) Governor Lever 

A : Setting Position 

9Y1210318ENS0045USO 
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Adjust Throttle Lever 

AcAUTION 

ENGINE 

• Do not overrunning the engine because the electronic 
governor does not operate. 

• The adjustment of the idle speed due to this process is not 
an adjustment of the final product. 

1. Disconnect actuator connector (1 ). 
2. Start the engine while holding the throttle lever (2) at the idle 

position by finger. 
3. Adjust the engine speed with the idle adjust screw (3) to 1200 

min•1 (rpm). 

■ NOTE 
• An electronic governor controls the engine speed between 

1500 m1n·1 (rpm) and 3600 min-1 (rpm) though it depends on 
the applications. 

(1) Actuator Connector (3) Idle Adjust Screw 
(2) Throttle Lever 

9Yl210318ENS0046USO 

[2] DISASSEMBLING AND ASSEMBLING 
■ IMPORTANT 
• When reassembling, replace all of the O-rings and gaskets by new ones. 
• When disassembling the LPG engine after completely consuming the fuel in piping. 

9Yl210318ENS00470S0 

(1) Draining Coolant and Engine Oil 
Draining Engine Oil 

1. Start and warm up the engine for approx. 5 minutes. 
2. Place an oil pan underneath the engine. 
3. Remove the drain plug (1) to drain oil. 
4. After draining, screw in the drain plug. 
(When refilling) 
• Fill the engine oil up to the upper line on the dipstick (2). 
■ IMPORTANT 
• When using an oil of different maker or viscosity from the 

previous one, remove all of the old oil. 
• Never mix two different types of oil. 
• Engine oil should have properties of API classification SH. 
• Use the proper SAE Engine Oil according to ambient 

temperature. 

Above 25 •c (77 "F) SAE30 or SAE10W-30 

o ·c to 25 •c (32 °F to 77 °F) SAE20 or SAE10W-30 

Below 0 °C (32 °F) SAE10Wor SAE10W-30 

I Engine oil capacity 1 3.4 L 
0.90 U.S.gals 

33 to 37 N·m 
Tightening torque Drain plug 3.3 to 3.8 kgf·m 

24 to 27 lbf-ft 

(1) Drain Plug (2) Dipstick 

9Yl210318ENS0048US0 
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(2) External Components 

ENGINE 

A.CAUTION 
• Never remove radiator cap while operating or immediately 

after stopping. Otherwise, hot water will spout out from the 
radiator. Wait for more than ten minutes to cool the 
radiator, before opening the cap. 

1 . Prepare a bucket. Open the coolant drain cock. 

(1 ) Coolant Drain Cock 

9Yl210318ENS0049US0 

Alternator, Starter and Others 

1. Remove the air cleaner and muffler. 
2. Remove the cooling fan (1 ), fan pulley and fan belt (2). 
3. Remove the alternator. 
4. Remove the starter. 
(When reassembling) 
• Check to see that there are no cracks on the belt surface. 
■ IMPORTANT 
• After reassembling the fan belt, be sure to adjust the fan 

belt tension. 
• Do not confuse the direction of the fan. 

(1) Cooling Fan (2) Fan Belt 

9Y1210318ENS0050USO 

Fuel Line (WG972-E2) 

1. Disconnect the gasoline hose from the connector (1). 

(1) Gasoline Hose Connector 

9Yl2l03188NS00510S0 

LPG Hose and Coolant Hose {DF972-E2) 

A.cAUTION 
• Vent the air of the water passage of vaporizer (3) after 

detaching the coolant hose (5). 
1. Disconnect the LPG hose from the connector (4) . 
2. Disconnect the coolant hose (5) . 
3. Disconnect the vapor hose (2) and vacuum lock hose (1 ). 
4. Remove the vaporizer (3) (if necessary) . 

■ IMPORTANT 
• When disassembling the fuel system, make sure that the 

fuel valve is closed. 
(When reassembling) 
• Bleed the vaporizer after supplying coolant. 

(1) Vacuum Lock Hose 
(2) Vapor Hose 
(3) Vaporizer 

1-S32 

(4) LPG Hose Connector 
(5) Coolant Hose 

9Yl210318ENS005 2US0 
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ENGINE 

Gas Hose {DG972-E2) 

1. Disconnect the gas hose from the connector. 
2. Disconnect the gas hose (2) between the regulator (3) and gas 

mixer (1). 
3. Remove the regulator (3) (if necessary). 

■ IMPORTANT 
• When disassembling the fuel system, make sure that the 

fuel valve closed. 

(1) Gas Mixer 
(2) Gas Hose 

(3) Regulator 

9Yl21031BENS0053USO 

Carburetor (Mechanical Governor) (WG972-E2, DF972-E2) 

1. Disconnect the connector of LPG solenoid (for DF972) (4) and 
the connector of gasoline solenoid (3). 

2. Disconnect the breather hose (1). 
3. Remove the air cleaner flange (2) and air cleaner gasket. 
4. Disconnect the governor rod (6) from the carburetor (7) and 

remove the carburetor (7). 
5. Remove the carburetor flange and gasket. 

■ NOTE 
• Do not bend the governor rod (6), when disassembling and 

assembling the carburetor (7). 
• Do not stretch the governor rod spring (5} when 

disassembling and assembling the carburetor (7). 

24 to 27 N·m 
Tightening torque Carburetor mounting nut 2.4 to 2.8 kgf·m 

(1) Breather Hose 
(2) Air Cleaner Flange 
(3} Gasoline Solenoid Connector 
(4) LPG Solenoid Connector 

18 to 20 lbf·fl 

(5) Governor Rod spring 
(6) Govemor Rod 
(7) Carburetor 

Governor Lever and Carburetor 
9Yl2l03l8 ENS 00540S0 

Electronic Governor 
(WG972-E2, DF972-E2) 

1. Disconnect the connector of LPG solenoid (for DF972) and the 
connector of gasoline solenoid. 

2. Loosen the governor lever nut. 
3. Remove the governor lever (7) with governor rod (5) and 

governor rod spring (6). 
4. Disconnect the breather hose (3). 
5. Remove the air cleaner flange (2) and air cleaner gasket. 
6. Remove the carburetor (4). 
7. Remove the carburetor flange (8) and gasket. 
■ NOTE 
• Do not bend the governor rod (5), when disassembling and 

assembling the carburetor (4). 
• Do not stretch the governor rod spring (6) when 

disassembling and assembling the carburetor (4). 

Tightening torque 

(1) Actuator 
(2) Air Cleaner Flange 
(3) Breather Hose 
(4) Carburetor 

1-$33 

24to27 N·m 
Carburetor mounting nut 2.4 lo 2.8 kgf·m 

18 to 20 lbMI 

(6) Govemor Rod 
(6) Governor Rod Spring 
(7) Governor Lever 
(8) Carburetor Flange 

9Yl2l0318ENS00550S0 
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Gas Mixer (OG972-E2) 

1. Disconnect the breather hose (1 ). 
2. Remove the air cleaner flange (2) and air cleaner gasket. 
3. Disconnect the governor rod (5) and governor rod spring (4) 

from the gas mixer (3). 
4. Remove the gas mixer (3). 
5. Remove the carburetor flange and gasket. 

■ NOTE 
• Do not bend the governor rod (5), when disassembling and 

assembling the gas mixer (3). 
• Do not stretch the governor rod spring (4) when 

disassembling and assembling the gas mixer (3). 

Tightening torque 

(1) Breather Hose 
(2) Air Cleaner Flange 
(3) Gas Mixer 

24 to27 N·m 
Gas mixer mounting nut 2.4 to 2.8 kgf·m 

18 to 20 lbf-ft 

(4) Governor Rod Spring 
(5) Governor Rod 

9Yl210318ENS0056US0 

Adjust Governor Lever (Electronic Governor) (WG972-E2, 
DF972-E2) 

1. Loosen the idling speed screw (1 ). 
2. Loosen the governor lever nut (4) . 
3. Turn the actuator shaft (3) fully counterclockwise. 
4. Tum the governor lever (5) fully counterclockwise. 
5. Tighten the governor lever nut (4) to the torque value . 

9.81 to 11.2 N-m 
Tightening torque Governor lever nut 1,00 to 1.15 kgf·m 

7.24 to 8.31 lbHt 

■ NOTE 
• Align governor lever (5) with pin hole of actuator shaft (A) 

and tighten nut (4). 
• When starter switch turned on, the actuator will be in 

position control at the configured minimum position. 

(1) Idle Adjust Screw 
(2) Actuator 
(3) Actuator Shaft 
(4) Governor Lever Nut 

1-S34 

(5) Governor Lever 

A : Setting Position 

9Yl210318ENS0057OS0 
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(l ) 

(2) 

Adjust Throttle Lever (Electronic Governor) 
(WG972-E2, DF972-E2) 

AcAUTION 

ENGINE 

• Hold the throttle lever (2) by finger in the direction of the 
engine speed reduction so as not to overrun. 

• The adjustment of the idle speed due to this process is not 
an adjustment of the final product. 

1. Disconnect the connector (1) from actuator. 
2. Start the engine while holding the throttle lever (2) at the idle 

position by hand. 
3. Adjust the engine speed with the idle adjust screw (3) to 1200 

min·1 (rpm). 

■ NOTE 
• An electronic governor controls the engine speed between 

1500 min•1 (rpm) and 3600 min-1 (rpm) through it depends 
on the applications. 

(1) Connector (3) Idle Adjust Screw 
(2) Throttle Lever 

9Yl21031BENS00 580S0 

Actuator Electronic Governor WG972-E2 DF972-E2 

1. Remove the actuator mour.iting screw (1 ). 
2. Remove the actuator (2). 
3. Remove the actuator flange screw (4). 
4. Remove the actuator flange (3). 

4.5 to 5.3 N·m 
Actuator mounting screw 0.45 to 0.55 Kgf·m 

3.3 to 3.9 lbf-fl 
Tightening torque 

9.81 to 11 .2 N·m 
Actuator nange screw 1.00 to 1.15 l(gf·m 

7.24 to 8.31 lbH t 

AcAur10N 
• All electronic equipment is static-sensitive, some 

components more than others. 
• To protect these components from static damage. you 

must take special precautions to minimize or eliminate 
electrostatic discharges. 

(1) Actuator Mounting Screw 
(2) Actuator 

1-S35 

(3) Actuator Flange 
(4) Actuator Flange Screw 

9Yl210318 EN$00590S0 
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Governor Lever 

1. Disconnect the governor rod (2) and rod spring (1) from 
governor lever (3) . 

2. Disconnect the governor spring (4) from governor lever. 
3. Loosen the governor lever nut (6) . 
4. Remove the governor lever (3) from governor lever shaft (5) . 
(When reassembling) 
• Loosen the governor lever nut (6). 
• Set the throttle valve to the fully "OPEN" position with the 

governor lever (3), tum the groove on the governor lever shaft 
(5) fully clockwise with a screwdriver (to open the governor 
completely), and then tighten the nut (6) in this position. 

9.81 to 11 .2 N·m 
Tighlening torque Governor lever nut 1 .00 to 1.1 5 kgf·m 

7.24 to 8.31 lbHI 

■ IMPORTANT 
• After assembly of engine is completed, the adjustment of 

governor is executed. 
• Insert the governor lever to the position 2 mm (0.08 in.) (B) 

away from the governor lever shaft end. 

(1) Governor Rod Spring 
(2) Governor Rod 
(3) Governor Lever 
(4) Governor Spring 
(5) Governor Lever Shaft 
(6) Governor Lever Nut 

1-S36 

A : Open Direction 
B : 2 mm (0.08 in.) 
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Ignition Coll and Spark Plug 

1. Disconnect the plug cap (1). 
2. Disconnect the connector of ignition coil (3). 
3. Remove the ignition coil (2). 

A : for No. 1 cylinder 
B : for No. 2 cylinder 
C : for No. 3 cylinder 

4. Remove the spark plug (4). 

(1) Plug Cap 
(2) Ignition Coil 

(3) Ignition Coil Connector 
(4) Spark Plug 

9Yl210318ENS00 610S0 

(3) Cylinder Head, Valves and Oil Pan 
Cylinder Head Cover 

1. Remove the head cover screws ( 1). 
2. Remove the cylinder head cover (2). 
3. Remove the intake manifold (3) . 
(When reassembling) 
• Check to see if the cylinder head cover gasket is not defective. 

9.81 to 11 .2 N·m 
Tightening torque Cylinder head cover screw 1.00 to 1.15 kgf·m 

7 .24 to 8.31 lbf·ft 

(1) Head Cover Screws 
(2) Cylinder Head Cover 

(3) Intake Manifold 

9Y l 210318ENS0062USO 
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3EEABAB 1 P062B 

(3) 

(4) 

00) O(b) 0(9) 
Q(n) 0 (f) 0 (c) 0 k) 
00 00 00 A 
~~o O e o O(d)~ 0(1) 

\..k>(i) U o(a)U Q(h) 
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Rocker Arm and Push Rod 

1. Remove the rocker arm bracket screws (1 ). 
2. Detach the rocker arm assembly (2). 
3. Remove the push rods (3). 
(When reassembling) 

ENGINE 

• When putting the push rods (3) onto the tappets (4), check to 
see if their ends are properly engaged with the dimples. 

■ IMPORTANT 
• After installing the rocker arm, be sure to adjust the valve 

clearance. 

12 to 14 N·m 
Tightening torque Rocker arm bracket screw 1.2 to 1.5 kgf-m 

(1) Rocker Arm Bracket Screws 
(2) Rocker Arm Assembly 

8.7 to 10 lbf-fl 

(3) Push Rod 
(4) Tappet 

9Yl 210 318ENS0063USO 

Cylinder Head 

1. Loosen the pipe clamps (2), and remove the water return hose 
(1 ). 

2. Remove the cylinder head screw in the order of (n) to (a). 
3. Lift up the cylinder head to detach. 
4. Remove the cylinder head gasket. 
(When reassembling) 

Replace the cylinder head gasket with a new one. 
• Tighten the cylinder head screws after applying sufficient oil. 
• Tighten the cylinder head screws in order of (a) to (n). 
• Tighten them uniformly. or the head may deform in the long run. 

Tightening torque 

(1) Water Return Hose 
(2) Hose Clamp 

Tappets 

401044 N·m 
Cylinder head screw 4.0 to 4.5 kgf- m 

29 to 32 lbf·fl 

A : Gear Case Side 
(n) to (a) : To Loosen 
(a) to (n) : To Tighten 

9Y121031BENS0064050 

1. Remove the tappets (1) from the crankcase. 
(When reassembling) 
• Visually check the contact between tappets and cams for proper 

rotation. If defect is found, replace tappets. 
• Before installing the tappets, apply engine oil thinly around 

them. 

■ IMPORTANT 
• Do not change the combination of tappet and tappet guide. 

(1) Tappet 

9Yl210318ENS0065USO 
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3GFABAB1 P020A 

(8) 

(9) (6) 

3EBAAAB 1 P029C 

ENGINE 

Valves 

1. Remove the valve caps (2). 
2. Remove the valve spring collet (3), pushing the valve spring 

reta ner (4) with valve spring replacer (1 ). 
3. Remove the valve spring retainer (4), valve spring (5) and valve 

stem seal (6) . 
4. Remove the valve (7). 
(When reassembling) 
• Wash the valve stem and valve guide hole, and apply engine oil 

sufficiently. 
• After installing the valve spring collets. lightly tap the stem to 

assure proper fit w th a plastic hammer. 
• Install a new stem seal on the valve guide (9) vertically with a jig 

(8) when insert the stem seal (6). (See page G-29: "Valve Stem 
Seal Replacing Tool".) 

■ IMPORTANT 
• Be sure stem seal (6) seats firmly against groove (10) on 

valve guide. 
• Use care to prevent damage to lip of stem seal and valve 

stem when detach the valve spring collet by compressing 
the valve spring. 

• Do not change the combination of valve and valve guide. 

(1) Valve Spring Replacer 
(2) Valve Cap 
(3) Valve Spring Collet 
(4) Valve Spring Retainer 
(5) Valve Spring 

1-S39 

(6) Valve Stem Seal 
(7) Valve 
(8) Jig 
(9) Valve Guide 
(1 0) Groove of Valve Guide 

9Yl210318ENS0066USO 
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(5) 

3TAAAAB 1 P056E 

3TAAAAB1P057A 

(4) Thermostat 

y---(1) 

~ ::: 
~(41 

3GFABAB1P041C '8 

ENGINE 

Oil Pan and Oil Strainer 

1 _ Remove the oil pan mounting screws (2) . 
2. Remove the oil pan (1) by lightly tapping the rim of the pan with 

(2) a wooden hammer. 
3. Remove the oil strainer (3). 
(When reassembling) 
• After cleaning the oil strainer, check to see that the filter mesh 

In clean , and install it. 
• Visually check the O-ring (4), apply engine oil , and install it. 
• Securely fit the O-ring to the oil strainer. 
• To avoid uneven tightening, tighten oil pan mounting screws in 

diagonal order form the center. 
• Using the hole (5) numbered "3" , install the oil strainer by 

mounting screw. 

■ IMPORTANT 
• Scrape off the old adhesive completely. Wipe the sealing 

surface clean. Now apply new adhesive 3.0 to 5.0 mm (0.12 
to 0.19 in.) thick all over the contact surface. Apply the 
adhesive also on the center of the flange as well as on the 
inner wall of each bolt hole. 

• Cut the nozzle of the "liquid gasket" (Three Bond 1207D or 
equivalent) container at its second notch. Apply "liquid 
gasket" about 5.0 mm (0.19 in.) thick. 
Within 20 minutes after the application of fluid sealant, 
reassemble the components. Wait then for about 30 
minutes, and pour oil in the crankcase. 

(1) OIi Pan (4) O-rlng 
(2) Oil Pan Mounting Screw 
(3) Oil Strainer 

(5) Hole Numbered "3" 

9Yl210318ENS006?USO 

Thermostat Assembly 

1. Remove the thermostat cover mounting screws (1 ), and remove 
the thermostat cover (2). 

2. Remove the thermostat assembly (4) , 
(When reassembling) 
• Apply a liquid gasket (Three Bond 1215 or equivalent) only at 

the thermostat cover side of the gasket (3) . 

(1) Thermostat Cover Mounting Screw (3) Thermostat Cover Gasket 
(2) Thermostat Cover (4) Thermostat Assembly 

9Y121031 8ENS0068 0S0 
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(5) Timing Gear, Camshaft and Fuel Camshaft 
S eed Control Plate 

1. Remove the screws (1) and separate the speed control plate 
(2) . 

(When reassembling) 
• Remove the speed control plate (for mechanical governor only) 

(2) and make sure that the governor lever shaft (3) is correctly 
set in the governor fork (4). 

■ NOTE 
• Electronic governor specification engine has modified 

from speed control plate to cover plate. 

(1) Screws and Copper Washers 
(2) Speed Control Plate 

Fan Drive Pulle 

(3) Governor Lever Shaft 
(4) Governor Fork 

9Yl210318ENS0069USO 

1. Secure the flywheel to keep it from turning . 
2. Remove the fan drive pulley screw. 
3. Draw out the fan drive pulley with a puller. 
(When reassembling) 
• Install the pulley to the crankshaft, aligning the mark (1) on 

them. 
• Apply engine oil to the fan drive pulley retaining screws. And 

tighten them. 

118 to 127 N·m 
Tightening torque Fan drive pulley screw 12.0 to 13.0 kgf·m 

86.8 to 94.0 /bf.ft 

(1) Alignment Mark 

9Y1210318ENS0070USO 

Gear Case 

1. Remove the screw (1) of inside the gear case and outside 
screws. 

2. Remove the gear case (2). 
(When reassembling) 
• Apply a liquid gasket (Three Bond 1215 or equivalent) to both 

sides of the gear case gasket. 
• Be sure to set three O-rings inside the gear case. 

(1) Screw (Inside) 

1-S41 

(2) Gear Case 

9Y1210318ENS00710S0 
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(3) 

ENGINE 

Water Pump Assembly 

1. Remove the water pump assembly (2) from the gear case 
cover. 

(When reassembling) 
• Apply a liquid gasket (Three Bond 1215 or equivalent) to both 

sides of water pump gasket (3). 

(1) Water Pump Flange (3) Water Pump Gasket 
(2) Water Pump Assembly 

9Y1210318ENS0072USO 

Idle Gear 

1. Remove the external snap ring (1) , the collar (3) and the idle 
gear (2). 

2. Remove the idle gear shaft mounting screws (4). 
3. Remove the idle gear shaft (5). 
(When reassembling) 
• Apply engine oil to the idle gear shaft mounting screw (4) . And 

tighten them. 
• Install the idle gear, aligning the mark (6) on the gears referring 

to the photo. 

Idle gear shaft mounting 
9.81 to 11.2 N·m 

Tightening torque 1.00 to 1.15 Kgf-m 
screw 

(1) External Snap Ring 
(2) Idle Gear 
(3) Idle Gear Collar 

Camshaft 

7.24 to 8.31 lbHt 

(4) Idle Gear Shaft Mounting Screw 
(5) Idle Gear Shaft 
(6) Alignment Mark 

9Yl210318ENS00730S0 

1. Remove the camshaft mounting screws (1) and draw out the 
camshaft with gear (2) on it. 

(When reassembling) 
When install the camshaft, apply engine oil to the camshaft 
journals. 

• Apply engine oil to the camshaft mounting screws. And tighten 
them. 

(1) Camshaft Mounting Screw 

1-S42 

(2) Camshaft Gear 

9Yl210318ENS00740S0 
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(1 

3EBAMB 1 P039B 

(6) Piston and Connecting Rod 

3TAAAAD1 P043A 

ENGINE 

Fuel Camshaft 

1. Remove the retaining plate (4). 
2. Remove the fork lever holder (for mechanical governor only) 

mounting screws (6), then draw out the injection pump gear (1) 
and fuel camshaft (5) with the governor fork assembly. 

■ NOTE 
• Electronic governor specification engine does not install 

the fork lever (3) and governor assembly. 

(1) Injection Pump Gear (4) Retaining Plate 
(2) Governor Sleeve (5) Fuel Camshaft 
(3) Fork Lever (6) Fork Lever Holder Mounting Screw 

9Yl210318ENS0075US0 

Oil Pum and Crankshaft Gear 

1. Remove the oil pump gear (5). 
2. Remove the oil pump (6) . 
3. Remove the collar (3), O-ring (4) and crankshaft oil slinger (2). 
(When reassembling) 
• Install the collar (3) after aligning the marks on the gear. 

(1) Crankshaft Gear (4) O-ring 
(2) Crankshaft Oil Slinger (6) Oil Pump Gear 
(3) Crankshaft Collar (6) Oil Pump 

9Yl210318ENS0076USO 

Connecting Rod Cap 

1. Remove the connecting rod caps (1) using a hexagonal 8 mm 
socket. 

(When reassembling) 
• Align the marks (a) with each other. (Face the marks toward the 

intake manifold.) 
• Apply engine oil to the connecting rod screws and lightly screw 

it in by hand, then tighten it to the specified torque. 
If the connecting rod screw won't be screwed in smoothly, clean 
the threads. 
If the connecting rod screw is still hard to screw in, replace it. 

27 to 30 N·m 
Tightening torque Connecting rod screw 2.7 to 3.1 kgf-m 

20 to 22 lbf-ft 

(1) Connecting Rod Cap (a) Mark 

9Yl210318ENS00170S0 
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3EBAAAB1P041A E 

(11) 

3EBAAAB1 P043A 

ENGINE 

Piston 

1. Turn the flywheel and bring the piston to top dead center. 
2. Draw out the piston upward by lightly tapping it from the bottom 

of the crankcase with the grip of a hammer. 
3. Draw out the other pistons after the same method as above. 
(When reassembling) 
• Before inserting the piston into the cylinder, apply enough 

engine oil to the piston. 
• When inserting the piston into the cylinder, face the mark on the 

connecting rod to the fuel camshaft. 
• When inserting the piston into the cylinder, place the gap "C" of 

the top compression ring on the opposite side of the slant 
portion, and stagger the gaps ''A", "E" of the second 
compression ring and spacer making 2.09 rad (1 20 °) from the 
gap of the top compression ring. Further, stagger the gaps "D", 
"B" of the upper and lower side rail making 1.6 rad (90 °) from 
the gap of the spacer. 

■ IMPORTANT 
• Do not change the combination of cylinder and piston. 

Make sure of the positlon of each piston by marking. For 
example, mark "1" on the No. 1 piston. 

• When installing the piston into the cylinder, place the gaps 
of all of the piston rings as shown in the figure. 

• Carefully insert the piston using a piston ring compressor 
(1 ). Otherwise, their chrome-plated section may be 
scratched, causing trouble inside the cylinder. 

(1) Piston Ring Compressor 

A : Second Compression Ring Gap 

D : Side Rail Gap 
E : Spacer Gap 

B: Side Rail Gap (a) 2.09 rad (120 ") 
C: Top Compression Ring Gap (b) 1.6 rad (90 ") 

9Yl2 10318ENS0078US0 

Piston Ring and Connecting Rod 

1. Remove the piston rings using a piston ring tool. 
2. Remove the piston pin (10), and separate the connecting rod (8) 

from the piston (7). 
(When reassembling) 
• When installing the second compression ring (2) , assemble the 

rings so that the manufacturer's mark (11) near the gap faces 
the top of the piston. 

• Apply engine oil to the piston pin. 
• When installing the connecting rod to the piston, immerse the 

piston in 80 •c (176 °F) oil for 1 o to 15 minutes and insert the 
piston pin to the piston. 

• When installing the connecting rod to the piston, align the mark 
(9) on the connecting rod to the plug recess (6). 

■ IMPORTANT 
• Mark the same number on the connecting rod and the 

piston so as not to change the combination. 

(1) Top Ring 
(2) Second Ring 
(3) Side Rail 
(4) Spacer 
(5) Piston Pin Snap Ring 
(6) Plug Recess 

1-S44 

(7) Piston 
(8) Connecting Rod 
(9) Mark 
(10) Piston Pin 
(11) Manufacturer's Mark 

9Yl2103 18ENS 0079USO 
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(7) Crankshaft 

{4) 

3TAAAAD1 P0S0A 

ENGINE 

Flywheel 

1. Secure the flywheel to keep it from turning using a flywheel 
stopper. 

2. Remove all flywheel screws (1) and then remove the flywheel 
(2). 

(When reassembling) 
• Align the "1TC" mark (a) on the outer surface of the flywheel 

horizontally with the alignment mark (b) on the rear end plate. 
Now fit the flywheel in position. 

• Apply engine oi l to the threads and the undercut surface of the 
flywheel screw and fit the screw. 

Tight.ening torque 

(1) Flywheel Screw 
(2) Flywheel 

Flywheel screw 

Bearing Case Cover 

54 to 58 N·m 
5,5 to 6.0 kgf-m 
40 to 43 lbf·ft 

(a) 1TC Mark 
(b) Alignment Mark 

9Yl 2103 18ENS00 800SO 

1. Remove the bearing case cover mounting screws. First, remove 
inside screws (1) and then outside screws (2). 

2. Remove the bearing case cover (6). 
(When reassembling) 
• Fit the bearing case gasket (3) and the bearing case cover 

gasket (4) with correct directions. 
• Install the bearing case cover (6) to position the casting mark 

"UP" (a) on it upward. 
• Apply engine oil to the oil seal (5) lip and take care that it is not 

rolled when installing. 
• Tighten the bearing case cover mounting screws with even 

force on the diagonal line. 

Bearing case cover 
9.81 to 11.2 N·m 

Tightening torque 1.00 to 1.15 kgf·m 
mounting screw 

(1) Bearing Case Cover Mounting 
Screw (Inside) 

(2) Bearing Case Cover Mounting 
Screw (Outside) 

(3) Bearing Case Gasket 
(4) Bearing Case Cover Gasket 

1-S45 

7 .24 lo 8.31 lbf-lt 

(5) Oil Seal 
(6) Bearing Case Cover 

(a) Top Mark "UP" 
(b) Upside 

9Yl2 10318ENS008lOSO 
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Crankshaft Assembly 

1. Remove the main bearing case screw 2 ( 1 ). 
2. Turn the crankshaft to set the crankpin of the ,third cylinder to the 

bottom dead center. Then draw out the crankshaft until the 
crankpin of the second cylinder comes to the center of the third 
cylinder. 

3. Turn the crankshaft by 2.09 rad (120 ") counterclockwise to set 
the crankpin of the second cylinder to the bottom dead center. 
Draw out the crankshaft until the crankpin of the first cylinder 
comes to the center of the third cylinder. 

4. Repeat the above steps to draw out all the crankshaft. 
(When reassembling) 
• Clean the oil passage of the crankshaft with compressed air. 

Install the crankshaft assembly, aligning the screw hole of main 
bearing case screw 2 with the screw hole of crankcase. 

• When tightening the main bearing case screw 2, apply oil to the 
main bearing case screw 2 (1) and screw by hand before 
tightening the specific torque. If not smooth to screw by hand, 
align the screw holes between the crankcase and the main 
bearing case. 

27 to 30 N·m 
Tightening torque Main bearing case screw 2 2.7 to 3.1 kgf·m 

(1) Main Bearing Case Screw 2 

1-S46 

20 to 22 lbf-lt 

(a) Cut Place for Removing and 
Installing the Crankshaft 
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(t) 

(2) 

(3) 

3EEACAA1P0818 (4) 

(7) 

(9) (8) 

3EEACM 1 P082C 

3TAAAAD1 P054G 

3TAMAD1P055H 

(4) 

3EEACAA 1 P083F 

ENGINE 

Main Bearing Case Assembly 

1. Remove the two main bearing case screws 1 (4) , and remove 
the main bearing case assembly 1 (1), being careful with 
crankshaft bearing 3 (5) (9) . 

2. Remove the main bearing case assembly 2 (2) and the main 
bearing case assembly (3) as above. K-eep in mind, however, 
that the thrust bearing (8) is installed in the main bearing case 
assembly (3). 

(When reassembling) 
• Clean the oil passage in the main bearing cases. 
• Apply clean engine oil to the bearings. 
• Install the main bearing case assemblies in original positions. 

Since diameters of main bearing cases vary, install them in 
order of marking (b) from the gear case side. (Refer to the 
figure.). 

• Be careful not to confuse the top and bottom of the crankshaft 
bearing 3 (5) (9). (Install the bearing with the oir groove (c) up.). 

• Match the alignment numbers (a) on the main bearing case 
assembly 1. 

• Do the same for the main bearing case assembly 2 (2) and the 
main bearing case assembly (3) too. 

• When installing the main bearing case 1 and 2, face the mark 
"FLYWHEEL" to the flywheel. 

• Install the thrust bearing (8) with its oil groove facing outward. 
• Confirm that the main bearing case rnoves smoothly after 

tightening the main bearing case screw 1 to the specified 
torque. 

13 to 15 N·m 
Tightening torque Main bearing case screw 1 1 .3 to 1.6 kgf·m 

(1) Main Bearing Case Assembly 1 
(2) Main Bearing Case Assembly 2 
(3) Main Bearing Case Assembly 
(4) Main Bearing Case Screw 1 
(5) Crankshaft Bearing 3 (Upper, with 

Oil Groove) 
(6) Crankshaft Bearing 2 

(Upper, with Oil Groove) 
(7) Crankshaft Bearing 2 

(Lower) 
(8) Thrust Bearing 
(9) Crankshaft Bearing 3 (Lower) 

1-S47 

9.4 to 11 lbf-lt 

(a) Alignment Number 
(b) Marking (1 or 2) 
(cl on Groove 
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(8) Starter 

(3) 

) (16) 
(d) (8) (1l)j (18) 

114) (j5) 1 

(22) 

3EBAAAB1 P045C 

1. Unscrew the C terminal nut (7), and disconnect the connecting lead (12). 
2. Unscrew the solenoid switch mounting nuts (1), and remove the solenoid switch (5). 
3. Remove the end frame cap (17) . 
4. Remove the brake shoe (16) , brake spring (15) and gasket (14} . 
5. Unscrew the through bolts (22}, and remove the rear end frame (13) . 
6. Remove the brush from the brush holder while holding the spring up. 
7. Remove the brush holder (21) . 
8. Draw out the yoke (19) from the starter drive housing (2). 
9. Draw out the armature (10) with the drive lever (3). 
■ NOTE 
• Do not damage to the brush and commutator. 

(When reassembling) 

ENGINE 

(1) Solenoid Switch Mounting 
Nut 

(2) Starter Drive Housing 
(3) Drive Lever 
(,4) Gasket 
(5) Solenord Switch 
(6) B Terminal Nut 
(7) C Terminal Nut 
(8) Snap Ring 
(9) Overrunning Clutch 
(10) Armature 
(11) Brush Spring 
(12) Connecting Lead 
(13) Rear End Frame 
(14) Gasket 
(15) Brake Spring 
(16) Brake Shoe 
(17) End Frame Cap 
(1 8) Screw 
(19) Yoke 
(20) Brush 
(21) Brush Holder 
(22) Through Boll 

Apply grease (DENSO.CO.LTD. No. 50 or equivalent) to the parts indicated in the figure. 
- Joint of solenoid switch (a) 

Bushing (b) 
Drive lever (c) 
Collar (d) 
Teeth of pinion gear (e) 
Armature shaft (f) 

Starter's terminal B 
Tightening torque 

mounting nut 

5.9 to 11 N·m 
0.60 to 1.2 kgf- m 
4.4 to 8.6 lbf-fl 

9Yl210318ENSOOB40S0 
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(9) Dynamo 

(6) 

(5) 

3EEACAB1 P021 A 

1. Remove the nut and separate the plate (7). 
2. Tap out the shaft (1) from the rotor (3). 
3. Unscrew the screws and remove the stator (6). 
(When reassembling) 

(SJ 

~ 

• Take care the direction of the collar (4) , the flat side should face to the pulley side. 

40 to44 N·m 
Tightening torque Dynamo's pulley nut 4.0 to 4.5 kgf·m 

29 to 32 lbHt 

1-S49 

ENGINE 

(1) Shaft 
(2) Pulley 
(3) Rotor 
(4) Collar 
(5) Bearing 
(6) Stator 
(7) Plate 
(8) Bearing 
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(10) Alternator 

3EEAEAC1 P046B (8) 

1. Remove the pulley (1 ). 
2. Remove the rear end cover (12) . 
3. Remove the brush holder (11). 
4. Remove the IC regulator (10). 
5. Remove the four screws holding the stator lead wires. 
6. Remove the rectifier (9). 
7. Remove the rear end frame (8) . 
8. Press out the rotor (6) from drive end frame (2). 
9. Remove the retainer plate (5) . 
10. Press out the bearing (4) frotn drive end frame (2) with a press and jig. 

(1) Pulley 
(2) Drive End Frame 
(3) Slator 
(4) Bearing 
(5) Retainer Plate 
(6) Rotor 
(7) Bearing 
(8) Rear End Frame 
(9) Rectifier 
(10) IC Regulator 
(111) Brush Holder 
(12) Rear End Cover 

1 t . Lightly secure the rotor with a vise to prevent damage, and remove the bearing (7) with a puller. 
(When reassembling) 

-
58.4 to 78.9 N·m 

Tlghlening torque Alternator's pulley nut 5.95 to 8.05 kgf-m 
43.1 to 58.2 lbMt 

ENGINE 

9Yl2103l8ENS00&60S0 
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[3] SERVICING 
(1) Cylinder Head and Valves 

3TMABAB 1 P056A 

3EEABAB 1 P1128 

3TMABAB0P059B 

/:0 o 0 1/ C'::-::'" ) 
3TMABAB1 P057A 

3EEACAA 1 P084A 

0 ~ 0 
C':=:C"\ 

ENGINE 

Cylinder Head Surface Flatness 

1. Clean the cylinder head surface. 
2. Place a straightedge on the cylinder head'·s four sides and two 

diagonal as shown in the figure. 
Measure the clearance with a feeler gauge. 

3. If the measurement exceeds the allowable limit, correct it with a 
surface grinder. 

■ IMPORTANT 
• Be sure to check the valve recessing after correcting. 

Cylinder head surface 
flatness 

Cylinder Head Flaw 

Allowable limit 
0.05 mm 
0.002 In. 

9Y1210318ENS00870S0 

1. Prepare an air spray red check_ 
2. Clean the surface of the cylinder head with the detergent (2) . 
3. Spray the cylinder head surface with the red permeative liquid 

(1) . Leave it five to ten minutes after spraying. 
4. Wash away the red permeative liquid on the cylinder head 

surface with the detergent (2). 
5, Spray the cylinder head surface wifh the white developer (3). 
6, If flawed, it can be identified as red marks. 

(1 ) Red Permeative Liquid 
(2} Detergent 

Valve Recessing 

(3) White Developer 

9Yl210j lBENS00B8US 0 

1. Clean the cylinder head, the valve face and seat. 
2. Insert the valve into the valve guide. 
3. Measure the valve recessing with a depth gauge. 
4. If the measurement exceeds the allowable limit, replace the 

valve. 
5. If it still exceeds the allowable limit after replacing the valve, 

replace the cylinder head. 

0.1 o {Protrusion) to 

Factory spec. 
0.10 (recessing) mm 

Valve recessing (Intake 0.0039 (protrusion) to 

and Exhaust) 0.0039 (recessing) in . 

Allowable limit 
0.30 (recessing) mm 
0.012 (recessing) in. 

(1) Cylinder Head Surface (A) Recessing 
(BJ Protrusion 

9Yl21031 BENS008 9USO 
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3EEABAB1 P115A 

3EEABAB1 P116A 

(A) 
3EEABAB1 P117A 

I 

(B) 

ENGINE 

Clearance between Valve Stem and Vafve Guide 

1. Remove carbon from the valve guide section. 
2. Measure the valve stem O.D. with an outside micrometer. 
3. Measure the valve guide I.D. with a small hole gauge, and 

calculate the clearance. 
4. If the clearance exceeds the allowable limit, replace the valves. 

If it still exceeds the allowable limit, replace the valve guide. 

Clearance between Factory spec. 
0,030 to 0.057 ml'TJ 
0,0012 to 0.0022 in . 

valve stem and valve 
guide Allowable limit 

0.10 mm 
0.0039 in. 

Valve stem 0.0. Factory spec. 
5.96810 5.980 mm 
0.2350 to 0.2354 In. 

Valve guide LO. Factory spec._ 
6.010 to 6.025 mm 
0.2367 to 0.2372 In. 

9Yl 210318ENS00900S0 

Replacing Valve Guide 

(When removing) 
1. Press out the used valve guide using a valve guide replacing 

tool. 
(When installing) 
1. Clean a new valve guide and valve guide bore, and apply 

engine oil to them. 
2. Press in a new valve guide using a valve guide replacing tool. 
3. Ream precisely the I.D. of the valve guide to the specified 

dimension. 

Valve guide I.D.(lntake 
and exhaust) 

■ IMPORTANT 

Factory spec. 
6.010 to 6.025 mm 
0.2367 to 0.2372 in. 

• Do not hit the valve guide with a hammer during 
replacement. 

(A) When Removing 

1-S52 

(8) When Installing 

9Yl210318ENS0091USO 
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3TMABA81 P059A 

0 0 
(1) (2) (3) 

3TMABAB1 P060A 

ENGINE 

Valve Seating 

1. Coat the valve face lightly with prussian blue and put the valve 
on its seat to check the contact. 

2. If the valve does not seat all the way around the valve seat or 
the valve contact is less than 70 %, correct the valve seating as 
follows. 

3. If the valve contact does not comply with the reference value, 
replace the valve or correct the contact of valve seating. 

Valve seat wldth 

(1) Correct 
(2) Incorrect 

1-S53 

Factory spec. 
2.12 mm 
0.0835 in. 

(3) Incorrect 

9Y tl03l 8ENS0 092USO 
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3EEABAB1P118A 

(A) (B) 

(c) 

(C) 

3EEACAA 1 P088A 

3EEABAB1 P119B 

3EBAAAB1P0 

ENGINE 

Correctin Valve and Valve Seat 

■ NOTE 
• Before correcting the valve and seat, check the valve stem 

and the 1.0. of valve guide section, and repair them if 
necessary. 

• After correcting the valve seat, be sure to check the valve 
recessing. 

1) Correcting Valve 
1. Correct the valve with a valve refacer. 

I Valve face angle l Factory spec. 

2) Correcting Valve Seat 

l 0.79 rad 
45 ° 

1. Sligfitly correct the seat surface with a 0. 79 rad (45 °) valve seat 
cutter. 

2. Fitting the valve, check the contact position of the valve face 
and seat surface with prussian blue. (Visual check) [If the valve 
has been used for a long period, the seat tends to come in 
contact with the upper side of the valve face.] 

3. Grind the upper surface of the seat with a 0.26 rad (15 °) valve 
seat cutter until the valve seat touches to the center of the valve 
face (so that (a) equals (b) as shown in the figure.) 

4. Grind the seat with a 0.79 rad (45 ") valve seat cutter again, and 
visually recheck the contact between the valve and seal 

5. Repeat steps 3 and 4 until the correct contact is achieved. 
6, Continue lapping until the seated rate oecomes more than 70 % 

of the total contact. 

Valve seat angle 

(1) Valve Seat Cutter 

(A) Check Contact 
(B) Correct Seat Width 
(C) Check Seat Surface 
(D) Check Contact 

Valve Lapping 

Faslory spec. 
0.79 rad 
45 C 

(a) Identical Dimensions 
(b) Valve Seat Width 
(c) 0.26 rad (15 •1 
(d) 0.79 rad (45 °) 

9Y12103 18ENS0093US0 

1. Apply compound evenly to the valve lapping surface. 
2. Insert the valve rnto the valve guide. Lap the valve onto its seat 

with a valve flapper or screwdriver. 
3. After lapping the valve, wash the compound away and apply oil , 

then repeat valve lapping with oil. 
4. Apply prussiar, blue to the contact surface to check the seated 

rate. If it is less than 70 %, repeat valve lapping again. 

■ IMPORTANT 
• When valve lapping is performed, be sure to check the 

valve recessing and adjust the valve clearance after 
assembling the valve. 

9Y l 210318ENS0094USO 
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3EEABAB1P121C 

3EEABAB1P122A 

3TAAAAD 1 P060A 

ENGINE 

Free Length and Tilt of Valve Sprlng 

1. Measure the free length (B) of valve spring with vernier calipers. 
If the measurement is less than the allowable limit, replace it. 

2. Put the spring on a surface plate, place a square on the side of 
the spring. 

3. Check to see if the entire side is in contact With the square. 
Rotate the valve spring and measure the maximum tJlt (A) . 
If the measurement exceeds the allowable limit, replace it. 

4. Check the entire surface of the valve spring for scratches. 
If there is any defect, replace ft. 

I Till (A) 

Free length (BJ 

(A) Tilt 

Valve S 

I Allowable limit 

Factory spec 

Allowable limit 

1 1.0 mm 
0.039 in. 

"31.3 to 31 .8 mm 
1.24 to 1.25 in , 

28.4 mm 
1.12 in. 

(B) Free length 

9Y l 21031GENS00 9 5 □S0 

1. Place the valve spring on a tester and compress it to the same 
length it is actually compressed in the engine. 

2. Read the compression load on the gauge. 
3. If the measurement is less than the allowable limit, replace it. 

65 N / 27.0 mm 
Facto,y spec. 6.6 kgf / 27 .0 mm 

Setting load I setting 15 lbr/ 1.06 in. 

length 55 N / 27.0 mm 
Allowable limit 5.6 kgf / 27.0 mm 

12 lbf / 1.06 in. 

9Yl21 0318ENS0096USO 

Oil Clearance between Rocker Arm and Rocker Arm Shaft 

1. Measure the rocker arm shaft 0. D. with an outside micrometer. 
2. Measure the rocker arm 1.0. with an inside micrometer, and 

then calculate the oil clearance. 
3. If the oil clearance exceeds the allowable limit, replace the 

rocker arm and measure the oil clearance again. If it still 
exceeds the allowable limit, replace also the rocker arm shaft. 

Factory spec. 
0.016 to 0.045 mm 

Oil clearance between 0.00063 to 0.0017 in. 
rocker arm and rocker 
arm shaft. Allowable limit 

0.15mm 
0.0059 in 

Rocker arm shaft 0 .0 . Factory spec. 
10.473 to 10,484 mm 
0.41233 to 0.41275 In. 

Rocker arm 1.0. Factory spec. 
10.500 to 10.518 mm 
0.41339 lo 0.41409 in. 

9Y12 1 0318 ENS0097USO 
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CS) 

3TMABAB1 P062A 

_):o:c 
0 00 0 00 

3EEABAB 1P124A ' .-- r-; r-- ,-

(2) Timing Gear and Camshaft 

ENGINE 

Push Rod Alignment 

1. Place the push rod on V blocks. 
2. Measure the push rod alignment. 
3. If the measurement exceeds the allowable limit, replace the 

push rod. 

Push rod alignment Allowable limit 

Oil Clearance between Ta 

0.25mm 
0.0098 in. 

9Y1210318ENS00980S0 

et Guide Bore 

1. Measure the tappet 0.D. with an outside micrometer. 
2, Measure the 1.0. of the tappet guide bore with a cylinder gauge, 

and calculate the oil clearance. 
3, If the oil clearance exceeds the allowable limit or the tappet is 

damaged, replace the tappet. 

Factory spec. 
0.016 to 0.052 mm 

Oil clearance between 0.00063 to 0.0020 In, 
lappet and tappet guide 

0.10mm bore. Allowable limit 
0.0039 in. 

TappetO.D. Factory spec. 
17.966 to 17.984 mm 
0.70733 to 0.70803 in. 

Tappet guide bore I D. Factory spec. 
18.000 to 18.018 mm 
0.70867 to 0.70937 in. 

9Yl210318ENS0099US0 

Timing Gear Backlash 

1. Set a dial indicator {lever type) With its tip on the gear tooth. 
2. Move the gear to measure the backlash, holding its mating gear. 
3. If the backlash exceeds the allowable limit, check the oil 

clearance of the shafts and the gear. 
4. If the oil clearance is proper, replace the gear. 

Factory spec. 
0.0430 to 0.124 mm 

Backlash between idle 0.00170 to 0.00488 in . 

gear and crank gear 
Allowable limit 

0.15mm 
0.0059 in. 

Factory spec. 
0.0470 lo 0.123 mm 

Backlash between tdle 0.00185 to 0.00484 in. 

gear and cam gear 
Allowable limit 

0.15mm 
0.0059 In. 

Factory spec. 
0.0410 to 0.1 24 mm 

Backlash between idle 0.00162 to 0.00488 in. 
gear and injection pump 

0.15 mm gear Allowable limit 
0.0059 in 

Factory spec. 
0.0410 to 0.123 mm 

Backlash between oil 0.00162 to 0.00484 In. 
pump drlve gear and 

0.15 mm crank gear Allowable limit 
0.0059 In. 

9Yl210318ENS0100CSO 
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3TMABAB 1 P064A 

3EEABAB1P128A 

3EEABAB1P129A 

ENGINE 

Idle Gear Side Clearance 

1. Set a dial indicator with its tip on the idle gear. 
2. Measure the side clearance by moving the idle gear to the front 

and rear. 
3. If the measurement exceeds the allowable limit, replace the idle 

gear collar. 

Factory spec. 
0.20 to 0.51 mm 
0.0079 to 0.020 in. 

Idle gear side clearance 
0.80 mm 

Allowable llm!t 
0.031 in. 

9?1210318ENS 010l0S0 

Camshaft Side Clearance 

1. Set a dial indicator with its tip on the camshaft. 
2. Measure the sfde clearance by moving the cam gear to the front 

and rear. 
3. If the measurement exceeds the allowable limit, replace the 

camshaft stopper. 

Factory spec. 
0.15 to 0.31 mm 
0.0059 to 0.012 in. 

Camshaft side clearance 

Allowable limit 
0.50 mm 
0.020 in. 

9Y1210 318ENS0102USO 

Camshaft Ali nment 

1. Support the camshaft with V blocks on the surface plate at both 
end journals. 

2. Set a dial indicator with its tip on the intermediate journal . 
3. Measure the camshaft alignment. 
4. If the measurement exceeds the allowable limit, replace the 

camshaft. 

Camshaft alignment Allowable limit 
0.01 mm 
0.0004 in. 

9Yl2 10318ENS0103USO 

Cam Hei ht 

1. Measure the height of the cam at its highest point with an 
outside micrometer. 

2. If the measurement is less than the allowable limit, replace the 
camshaft. 

Factory spec. 
26 ,88 mm 

Cam height of intake and 1.058 In. 

exhaust 26.83 mm 
Allowable limfl 

1.056 in. 

9Y l 21031BENS01040S0 
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3TMABAB1 P071A 

3EB 

3TMABAB1 P069A 

(A) (B) 

3EEABAB1P134A 

ENGINE 

Oil Clearance of Camshaft Journal 

1. Measure the camshaft journal 0 .0 . with an outside micrometer. 
2. Measure the cylinder block bore 1.0. for camshaft with a inside 

micrometer, and calculate the oil clearance. 
3. If the clearance exceeds the allowable limit, replace the 

camshaft. 

Factory spec. 
0.050 lo 0.091 mm 

Oil clearance of 0.0020 to 0.0035 In 

camshaft journal 
Allowable limit 

0.15 mm 
0.0059 in. 

Camshaft journal o.o. Factory spec. 
32.934 to 32.950 mm 
1.2967 to 1.2972 in. 

Camshaft bearing I.D. 
Factory spec. 

33.000 to 33.025 mm 
(Cylinder block bore I.D.) 1.2993 to 1.3001 in. 

9Yl210316ENS01DSUSO 

Oil Clearance between Idle Gear Shaft and Idle Gear Bush in 

1. Measure the idle gear shaft 0 .0. with an outside micrometer. 
2. Measure the idle gear bushings 1.0. with an inside micrometer, 

and calculate the oil clearance. 
3. If the oil clearance exceeds the allowable limit, replace the 

bushing. 
4. If it still exceeds the allowable limit, replace the idle gear shaft. 

Factory spec. 
0.020 to 0.084 mm 

Oil clearance between 0.00079 to 0.0033 in. 
idle gear shaft and idle 

0.10 mm gear bushing Allowable limit 
0.0039 in. 

Idle gear shaft O.D. Factory spec. 
19.967 to 19.980 mm 
0.78611 to 0.78661 in. 

Idle gear bushing I.D. Factory spec. 
20.000 to 20.051 mm 
0.78741 to 0.78940 In. 

9Yl210318ENS0 10 6USO 

Replacing Idle Gear Bushing 

(When removing) 
1. Press out the used idle gear bushing using an idle gear bushing 

replacing tool. 
(When installing) 
1. Clean a new idle gear bushing and idle gear bore, and apply 

engine oil to them. 
2 . Press in a new bushing using an idle gear bushing replacing 

tool , until it is flush with the end of the idle gear. 

(A) When Removing 

1-S58 

(B) When Installing 

9Yl210318ENS0107USO 
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(3) Piston and Connecting Rod 

3EEABAB1P138A 

' 

3EEABAB I P140A 

(1) 

(2) 

3GFABAB1 P053A 

~ 

ENGINE 

Piston Pin Bore I.D. 

1. Measure the piston pin bore I.D. in both the horizontal and 
vertical directions with a cylinder gauge. 

2. If the measurement exceeds the allowable limit, replace the 
piston. 

Factory spec, 
20.000 to 20.013 mm 
0.78741 to 0.78791 in. 

Piston pin bore I.D. 
20.05 mm 

Allowable limrt 
0.7894 in. 

9Yl2l0118ENS0108USO 

Oil Clearance between Piston Pin and Small End Bushing 

1. Measure the 0 . D. of the piston pin where it contacts the bushing 
with an outside micrometer. 

2. Measure tt,e small end bushing I.D. with an inside micrometer, 
and calculate the oil clearance. 

3. If the oil clearance exceeds the allowable limit, replace the 
bushing. lfit still exceeds the allowable limit, replace the piston 
pin. 

Factory spec. 
0.012 to 0.038 mm 

Oil clearance between 0.00048 to 0.0014 in. 
piston pin and small end 

0.10 mm bushing Allowable limit 
0.0039 in. 

Piston pin 0 .0 . Factory spec. 
20.002 to 20.013 mm 
0.78748 to 0.78791 In . 

Small end bushing I.D. Factory spec. 
20.025 to 20.040 mm 
0.78839 to 0.78897 in. 

9Yl210318ENS01090SO 

Replacing Small End Bushing 

(When removing) 
1. Press out the used bushing using a small end bushing replacing 

tool. (Refer to "SPECIAL TOOLS".) 
(When installing) 
1. Clean a new small end bushing and bore, and apply engine oil 

to them. 
2. Using a small end bushing replacing tool , press in a new 

bushing (service parts) taking due care to see that the 
connecting rod hole matches the bushing hole. 

[Servicing parts dimension] 

OIi clearance between 
piston pin and small end 
bushing (Spare parts) 

Small end bushing I.D. 
(Spare parts) 

(1) Seam 
(2) Oil Hole 

1-S59 

Factory spec. 

Allowable limit 

Factory spec 

0.013 lo O.D75 mm 
0.00052 to 0.0029 in. 

0.15mm 
0.0059 in. 

20,026 to 20.077 mm 
0.7884"3 to 0.79043 in. 

(A) When Removing 
(B) When Installing 
(a) 0.79 rad (45 ") 

9Yl2 l 031BENS0110USO 
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0 
3EEABAB1P144A 

3EBAAAB1P049A 

3TMABABOP056A 

ENGINE 

Piston Ring Gap 

1. Insert the piston ring into the lower part of the cylinder (the least 
worn out part) with a piston ring compressor and piston. 

2. Measure the ring gap with a feeler gauge. 
3. If the measurement exceeds the allowable limit, replace the 

piston ring . 

Factory 0.15 to 0.35, mm 
spec. 0.0059 to 0.013 In. 

Top ring 
Allowable 1.25 mm 
limit 0.0492 in. 

Factory 0.30 to 0.45 mm 

Second spec. 0.012 to 0.017 in. 
Piston rlng gap 

ring Allowable 1.25 mm 
lfmit 0.0492 In. 

Factory 0.20 to 0.70 mm 
spec. 0.0079 to 0.027 in, 

Oil ring 
Allowable 1.25 mm 
limit 0 .0492 in . 

9Yl210318ENS0111USO 

Clearance between Piston Ring and Piston Ring Groove 

1. Clean the rings and the ring grooves, and install each ring in its 
groove. 

2. Measure the clearance between the ring and· the groove with a 
thickness gauge. 

3. If the clearance exceeds the allowable limit, replace the piston 
ring . 

4. If the clearance still exceeds the allowable limit with new ring, 
replace the piston. 

Factory 0.080 to 0.12 mm 
spec. 0.0032 to 0.0047 in. 

Top ring 
Allowable 0.15 mm 
limit 0.0059 in. 

Factory 0.065 to 0.10 mm 
Clearance between 

Second spec. 0,0026 to 0.0039 in. 
piston ring and piston 

ring Allowable 0.15 mm nng groove 
limit o.oos9 in. 

Factory 0.060 to 0.15 mm 
spec. 0.0024 to 0.0059 in. 

Oil ring 
Allowable 0.20 mm 
limit 0.0079 rn. 

9Yl210316ENSOl12 US0 

Connecting Rod Alignment 

1. Remove the crankpin bearing, and install the connecting rod 
cap. 

2. Install the piston pin in the connecting rod. 
3, Install the connecting rod on the connecting rod alignment tool. 
4. Put a gauge over the piston pin, and move it against the face 

plate. 
5. If the gauge does not fit squarely against the face plate, 

measure the space between the pin of the gauge and the face 
plate. 

6. If the measurement exceeds the allowable limit, replace the 
connecting rod. 

Space between gauge 
pin face plate 

1-S60 

Allowable limit 
0.05mm 
0.002 in. 

9Yl210318ENS01130S 0 
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(4) Crankshaft 

3EBAAAB I P0SOA 

0 

3EEABAB1 P147A 

ENGINE 

Crankshaft Side Clearance 

1 . Set a dial indicator with its tip on the end of the crankshaft. 
2. Measure the side clearance by moving the crankshaft to the 

front and rear. 
3. If the measurement exceeds the allowable limit, replace the 

thrust bearings. 
4. If the same size bearing is useless because of the crankshaft 

journal wear, replace it with an oversize one referring to the 
table and figure. 

Factory spec. 
0.15 to 0.31 mm 

Crankshaft side 0.0059 to 0.012 in, 

clearance 0.50 mm 
Allowable limit 

0.020 in. 

(Reference) 
• Oversize thrust bearing 

Oversize Bearing Code Number Marking 

0.2mm Thrust bearing 1 02 15261-23950 020OS 

o.008 in, Thrust bearing 2 02 15261-23970 020 OS 

0.4mm Thrust bearing 1 04 15261-23960 040 OS 

0.02 in. Thrust bearing 2 04 15261-23980 040 OS 

• Oversize dimensions of crankshaft journal 

Oversize 
0.2mm 0.4mm 
0.008 in. 0.02 in. 

Dimension A 
46.1 O to 46.30 mm 46.30 to 46.50 mm 
1.815 to 1.822 In. 1.823 to 1.630 in. 

Dimension B 
23.40 to 23.45 mm 23.60 to 23.65 mm 
0.9213 to 0.9232 in. 0.9292 to 0.9311 in . 

Dimension C 
1.8 to 2.2 mm radius 1.6 to 2.2 mm radius 

0.071 to 0.086 fn . radius 0.071 to 0.086 in. radius 

The crankshaft journal must be fine-finished to higher than Rmax = 0.8S 

9Y l 21031BENS01140SO 

Crankshaft Ali nment 

1. Support the crankshaft with V blocks on the surface plate at 
both end journals. 

2. Set a dial indicator with its tip on the intermediate journal. 
3. Measure the crankshaft alignment. 
4. If the measurement exceeds the allowable limit, replace the 

crankshaft. 

Crankshaft alignment Allowable limit 

1-S61 

0.02mm 
0.0008 in. 

9Yl210318ENS0115USO 
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B 

-3TMABAB1 P074B 

ENGINE 

Oil Clearance between Crankpin and Crankpin Bearing 

1. Clean the crankpin and crankpin bearing. 
2. Put a strip of plastigage on the center of the crankpin . 
3. Install the connecting rod cap and tighten the connecting rod 

screws to the specified torque, and remove the cap again. 
4. Measure the amount of the flattening with the scale, and get the 

oil clearance. 
5. If the oil clearance exceeds the allowable limit, replace the 

crankpin bearing. 
6. If the same size bearing is useless because of the crankpin 

wear, replace it with an undersize one referring to the table and 
figure. 

■ NOTE 
• Never insert the plastigage into the crankpin oil hole. 
• Be sure not to move the crankshaft while the connecting 

rod screws are tightened. 

Factory spec. 
0.020 to 0.051 mm 

Oil clearance between 0.00079 to 0.0020 in. 
crankpln and crankpin 

0.15 mm bearing Allowable limit 
0.0059 in. 

Crankpin O.D. Factory spec. 
33.959 lo 33.975 mm 
1.3370 to 1.3375 In. 

Crankpin bearing I.D. Factory spec. 
33.995 to 34.01 0 mm 
1.3384 lo 1.3389 in. 

(Reference) 
• Undersize crankpin bearing 

Undersize Bearing Code Number Marking 

0.2 mm 
Crankpin bearing 02 15861-22970 020 us 

0.008 in. 

0.4 mm 
Crankpin bearing 04 15861-20980 040 us 0.02 in, 

• Undersize dimensions of crankpin 

Undersize 
0.2mm 0.4mm 
o.ooe in. 0.02 in. 

Dimension A 
2.3 Lo 2.7 mm radius 2.3 to 2.7 mm radius 

0.091 to 0.1 0 In. radius 0.091 to0.10in, radius 

*Dimension B 
1.0 to 1.5 mm reUef 1.0 to 1,5 mm rellef 

0.040 to 0.059 In. relief 0.040 to 0.059 in . relief 

Dimension C 
33.759 to 33.775 mm dia 33.559 to 33.575 mm dia. 
1.3291 to 1.3297 in. dia. 1.3213 to 1.3218 in. dia. 

The crarikpin journal must be fine-finished to higher than Rmax: = 0.8S 
•Holes to be de-burred and edges rounded with 1.0 to 1.5 mm 
(0.040 to 0.059 in.) relief. 

9Y1210318ENS0116US0 
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3TMABAB 1 P078A 

3TMABAB1 P079A 

(A) --

(1) 

3EBAAAB1P051A 

ENGINE 

Oil Clearance between Crankshaft Journal and Crankshaft 
Bearing 1 

1. Measure the O. D, of the crankshaft front journal with an outside 
micrometer. 

2. Measure the I.D. of the crankshaft bearing 1 with an inside 
micrometer, and calculate the oil clearance. 

3. If the oil clearance exceeds the allowable limit, replace the 
crankshaft bearing 1. 

4. If the same size bearing is useless because of the crankshaft. 
journal wear, replace it with an undersize one referring to the 
table and the figure, 

Factory spec. 
0.0340 to 0.106 mm 

011 Clearance between 0.00134 to 0.00417 In. 
crankshaft journal and 

0.20mm cranksha~ bearing 1 Allowable limit 
0.0079 in, 

Crankshan journal O D. Factory spec. 
43.934 to 43.950 mm 
1.7297 to 1'.7303 In. 

Crankshaft bearing 1 I.D. Factory spec. 
43.984 to 44.040 mm 
1.731 7 to 1.7338 In. 

(Reference) 
• Undersize crankshaft bearing 1 

Underslze Bearing Code Number Marking 

0.2mm 
Crankshaft bearing 1 02 1G460-23910 020US 

0.008 in. 

0.4mm 
Crankshaft bearing 1 04 1G460-23920 040 us 

0.02 in . 

• Undersize dimensions of crankshaft journal 

Undersize 
0.2mm 0.4mm 
0.008 In. 0.02 In. 

Dimension A 1.8 to 2.2 mm rad ius 1.8 to 2,2 mm radius 
0.071 to 0.086 in. radius 0,071 to 0.086 In. rMius 

•Dimension B 
1 .0 to 1.5 mm relief 1.0 to 1.5 rnm relief 

0.040 to 0.059 in, relief 0.040 to 0.059 in. relief 

Dimension C 
43.734 to 43.750 mm dla 43.534 to 43.550 mm dia. 
1,7219 lo 1.7224 in, dia. 1.7140 to 17145 in. dia. 

The crank.shaft journal must be fine-finished to higher than Rmax"' 0.8S 
'Holes to be de-burred and edges rounded with 1.0 to 1 .5 mm 
(0.040 to 0.059 in .) relief. 

9Yl210318ENS0117USO 

Replacing Crankshaft Bearing 1 

(When removing) 
1. Press out the used crankshaft bearing 1 using a crankshaft 

bearing 1 replacing tool. 
(When installing) 
1. Clean a new crankshaft bearing 1 and crankshaft journal bore, 

and apply engine oil to them. 
2. Using a crankshaft bearing 1 replacing tool , press in a new 

bearing 1 (2) so that its seam (1) directs toward the exhaust 
manifold side. (See figure.) 

Dimension (A) 

(1) Seam 
(2) Crankshaft Bearing 1 
(3) Cylinder Block 

i-S63 

Factory spec. 
Oto 0.3 mm 
Oto 0.01 In. 

(A) Dimension 
(a) 0.37 rad (21 ") 

9Y l 2103lBENS011SUS0 
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3EEABAB1P152A 

ENGINE 

Oil Clearance between Crankshaft Journal and Crankshaft 
Bearing 2 (Crankshaft Bearing 3) 

1. Put a strip of plastigage on the center of the journal. 
2. Install the bearing case and tighten the bearing case screws 1 

to the specified torque, and remove the bearing case again. 
3. Measure the amount of the flattening with the scale, and get the 

oil clearance. 
4. If the oil clearance exceeds the allowable limit, replace the 

crankshaft bearing 2 (crankshaft bearing 3). 
5. If the same size bearing is useless because of the crankshaft 

journal wear, replace it with an undersize one referring to the 
table and figure. 

■ NOTE 
• ·ae sure not to move the crankshaft while the bearing case 

screws are tightened. 

Oil clearance between Factory spec. 
0.028 to 0.059 mm 

crankshaft journal and 0.0011 to 0.0023 ln. 

crankshaft bearing 2 
Allowable limit 

0.20 mm 
(crankshaft bearing 3) 0.0079 in. 

-

Crankshaft journal O.D, 
Factory spec. 

43 .934 to 43.950 mm 
(Flywheel side) 1.7297 to 1.7303 in. 

Crankshaft bearing 2 I.D. Factory spec. 
43.978 to 43.993 mm 
1.7315 to 1.7320 in. 

Crankshaft journal O.D. 
Factory spec. 

43.934 to 43.950 mm 
(Intermediate) 1.7297 to 1.7303 in. 

Crankshaft bearing 3 I.D. Factory spec. 
43.978 to 43.993 mm 
1.7315 to 1.7320 in 

(Reference) 
• Undersize crankshaft bearing 2 and 3 

Undersize Bearing Code Number Marking 

Crankshaft bearing 2 02 15694-23930 
020 us 

0.2mm Crankshaft bearing 2F 02 1 G460-07530 

o.oos in. Crankshaft bear1ng 3 02 1G460-075B0 
020 us 

Crankshaft bearing 3F 02 1 G460-07630 

Crankshaft. bearing 2 04 15694-23940 
040US 

0.4 mm Crankshaft bearing 2F 04 1 G460-07540 

0,02 1n. Crankshaft bearing 3 04 1G460-07590 
- 040 us 

Crankshaft bearing 3F 04 1 G460-07640 

• Undersize dimensions of crankshaft journal 

Undersize 0.2mm 0.4mm 
0.008 in. 0.02 In. 

Dimension A 
1.8 lo 2.2 mm radius 1.8 to 2.2 mm radius 

0.071 to 0.086 in. radius 0.071 lo 0.086 in. radius 

'Dimension B 
1.0 to t .5 mm relief 1.0 to1.5 mm relief 

0.040 to 0.059 In. relief 0.040 to 0.059 in. relief 

Dimension C 
43.734 to 43.750 mm dia. 43,534 to 43.550 mm dla . 
1.7219 to 1.7224 in. dia. 1 7140 to 1.7145 in. dia. 

The crankshaft Journal must be fine-finished to higher than Rmax = 0.8S 
*Holes 10 be de-burred and edges rounded with 1.0 to 1 .5 mm 
(0.040 to 0.059 in.) relief. 

9Yl210318ENS0119USO 
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(5) Cylinder 

1.r 7,., 
3EEABAB1 P1 54A 
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3EEABAB1P156A 

ENGINE 

Cylinder Wear 

1. Measure the I.D. of the cylinder at the six positions (see figure) 
with a cylinder gauge to find the maximum and minimum I. D. 's. 

2. Get the difference (Maximum wear) between the maximum and 
the minimum I.D.'s. 

F aclory spec. 
74.500 to 74.519 mm 
2.9331 to 2.9338 In. 

Cylinder I.D. 
74 .669 mm 

Allowable limit 2.9397 in. 

(A) Top (al Right-Angled to Piston Pin 
(B) Middle (b) Piston Pin Direction 
(Cl Bo"om (Sk;irt) 

9Yl 2l03l8&NS01200SO 

Correcting Cylinder (Oversize) 

1. When the cylinder is worn beyond the allowable limit, bore and 
hone it to the specified dimension. 

Factory spec. 
75.000 to 75.019 mm 
2.9528 lo 2.9535 in . 

Cylinder liner 1.0 , 
75,150 mm 

Allowable limit 
2.9587 in. 

Hone to 2.2 to 3.0 1,1mRz 
Finishing 

(0.000087 to 0.00011 In.Rt) 

2. Replace the piston and piston rings with oversize ones. 
Oversize : 0.5 mm (0.02 in.) 
Marking : 05 

■ NOTE: 
• When the oversize cylinder is worn beyond the allowable 

limit, replace the cylinder block with a new one. 

(1 ) Cylinder I.D. (Before Correction) (2) Cylinder 1.0 . (Oversize) 

9Y1210318ENS01210SO 
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(6) Oil Pump 

3TAAAAD1 P078A 

3TAAMD1P051A 

ENGINE 

Rotor Lobe Clearance 

1. Measure the clearance between lobes of the inner rotor and the 
outer rotor with a thickness gauge. 

2. If the clearance exceeds the factory specifications, replace the 
oil pump rotor assembly. 

Rotor lobe clearance Factory spec. 
0.030 to 0.14 mm 
0.001210 0.0055 in . 

9Yl2 10318ENS0122USO 

Clearance between Outer Rotor and Pump Body 

1. Measure the clearance between the outer rotor and the pump 
body with a thickness gauge. 

2. If the clearance exceeds the factory specifications, replace the 
oil pump rotor assembly. 

Clearance between outer 
rotor and pump body 

Factory spec. 

Clearance between Rotor and Cover 

0.070 to 0,15 mm 
0.0028 to 0.0059 rn. 

9Yl2 1031BENS01230S0 

1. Put a strip of plastigage onto the rotor face with grease. 
2. Install the cover and tighten the screws. 
3. Remove the cover carefully, and measure the amount of the 

flattening with the scale and get the clearance. 
4. If the clearance exceeds the factory specifications, replace oil 

pump rotor assembly. 

Clearance between rotor 
and cover 

1-S66 

Factory spec. 
0.0750 to 0.135 mm 
0.00296 to 0.00531 in. 

9Yl210318ENS01240S0 
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(7) Starter 

3EEABAB 1P188A 

3EEABAB 1P182A 

3EEABAB1P183A 

(1) (2) 

3EEABAB 1 Pl 84A 

3TAAAAB9P037 A 

ENGINE 

Overrunning Clutch 

1. Inspect the pinion for wear or damage. 
2. If there is any defect, replace the overrunning clutch assembly. 
3. Check that the pinion turns freely and smoothly in the 

overrunning direction and does not slip in the cranking direction. 
4. If the pinion slips or does not rotate in the both directions, 

replace the overrunning clutch assembly. 
9Yl210318ENS01250S0 

Commutator and Mica 

1. Check the contact face of the commutator for wear, and grind 
the commutator with emery paper if it is slightly worn. 

2. Measure the commutator O.D. with an outside micrometer at 
several points. 

3. If the minimum 0 .0 . is less than the allowable limit, replace the 
armature. 

4. If the difference of the O.D.'s exceeds the allowable limit, correct 
the commutator on a lathe to the factory specification, 

5. Measure the mica undercut. 
6. If the undercut is less than the allowable limit, correct if with a 

saw blade and chamfer the segment edges. 

Commutator O.D. 

Difference of O.O.'s 

Mica under cut 

(1) Segment 
(2) Undercut 
(3) Mica 

Brush Wear 

Factory spec. 

Allowable limit 

Factory spec. 

Allowable limit 

Factory spec. 

Allowable llmit 

(a) Good 
(b) Bad 

28.0 mm 
1.10 in. 

27.0 mm 
1 .06 in. 

Less than 
0.05 mm 
0,002 in, 

0.4mm 
0.02 In . 

0-45 to 0.75 mm 
0.018 to 0.029 in . 

0.2mm 
0.008 in. 

9Yl210318ENS0126U~O 

1. If the contact face of the brush is dirty or dusty, clean it with 
emery paper. 

2. Measure the brush length (A) with vernier calipers. 
3. If the length is less· than the allowable limit, replace the yoke 

assembly and brush holder. 

Factory spec. 
14.0 mm 
0.551 in. 

Brush length (A) 

Allowable limit 
11 .1 mm 
0.437 in. 

(A) Brush Length 

9Y1210318ENS01210S0 
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3EEABAB 1P189A 

3EEABAB1P186A 

3EEABAB1P190A 

(3) 

3EEABAB1P191 A 

ENGINE 

Brush Holder 

1. Check the continuity across the brush holder and the holder 
support with an ohmmeter. 

2. If it conducts, replace the brush holder. 
9Y12103188NS012BUSO 

Armature Coil 

1. Check the continuity across the commutator and armature coil 
core with an ohmmeter. 

2. If it conducts, replace the armature. 
3. Check the continuity across the segrnents of the commutator 

with an ohmmeter. 
4. If it does not conduct, replace the armature. 

9Y12103 18ENS01 29USO 

Field Coil 

1. Check the continuity across the lead (1) and brush (2) with an 
ohmmeter. 

2. If it does not conduct, replace the yoke assembly. 
3. Check the continuity across the brush (2) and yoke (3) with an 

ohmmeter. 
4. If it conducts, replace the yoke assembly. 

(1) Lead (3) Yoke 
(2) Brush 

9Yl210318ENS0130US0 
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(8) Alternator 

3EEABAB1P192A 

3EEABAB 1 P 195A 

ENGINE 

Bearing 
1. Check. the bearing for smooth rotation. 
2. If it does not rotate smoothly, replace it. 

9Yl210318ENS0131USO 

Stator 

1. Measure the resistance across each lead of the stator coil with 
resistance range of circuit tester. 

2. If the measurement is not within factory specification, replace it. 
3. Check the continuity across each stator coil lead and core with 

resistance range of circuit tester. 
4. If infinity is not indicated, replace it. 

j Resistance I Factory spec. I Less than 1.0 n 
9Y1210318ENS0132 □S0 

Rotor 

1 . Measure the resistance across the slip rings. 
2. If the resistance is not the factory specification, replace it. 
3. Check the continuity across the slip ring and core with 

resistance range of circuit tester. 
4. If infinity is not indicated, replace it. 

[ Resistance j Factory spec. 12 .90 

9Y1210318ENS0133USO 

Slip Ring 

1. Check the slip ring for score. 
2. If scored, correct with an emery paper or on a lathe. 
3. Measure the O.D. of slip ring with vernier calipers. 
4. If the measurement is less than the allowable limit, replace it. 

Factory spec. 
14.4 mm 
0.567 in. 

Slip ring O.D. 
14.0 mm 

Allowable limit 
0.551 in. 

9Yl210318E:NS0134USO 

Brush Wear 

1. Measure the brush length with vernier calipers. 
2. If the measurement is less than allowable limit, replace it. 
3. Make sure that the brush moves smoothly. 
4. If the brush is defective, replace it. 

Factory spec. 
10.5 mm 
0.413 in. 

Brush length 
8.4mm 

Allowable llmil 
0.33 1n. 

9Yl210318~NS01350S0 
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3EEABAB1P197A 

3EEABAB1 P198A 

3TMABAB9P029B 

ENGINE 

Rectifier 

1. Check the continuity across each diode of rectifier with 
-resistance range of circuit tester. 

2. The rectifier is normal if the diode ih the rectifier conducts in one 
direction and does not conduct in the reverse direction, 

9Y12103 18ENS0136USO 

IC Regulator 

1. Check the continuity across the B terminal (2) and the F 
terminal ( 1) of IC regulator with resistance range of circuit tester. 

2. The IC regulator is normal If the conducts in one direction and 
does not conduct in the reverse direction. 

(1) F Terminal 

1-S70 

(2) B Terminal 

9Y1 210318ENS01370S0 
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