
(2) How to Read the Explanations 
z An exploded view, sectional views, a system diagram, etc. are shown at the beginning of each 

section as required for easy understanding of the mounted states of the components. 
z For the removal/installation of each part, the procedure is shown with the procedural step No. in the 

illustration. 
z Precautions and key points for disassembly and reassembly of parts are described as points.  In 

the explanation for each point, detailed operation method, information, standard and precautions 
are described. 

Description Example 
 

 

 

 

P

M

z Disassembly procedure 
1) Follow steps (1) to (15) of the cylinder head disassembly procedure. 
2) Remove the cooling water pump. 
3) Remove the crankshaft pulley. (Point 1)  Operation point to be explained on a later page. 

z Operation points 
Disassemble: Service point for removal 
Reassemble: Service point for installation 
Disassemble-Reassemble: Service point required in both removal and installation. 
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10. Electric Wiring 
10.1 Electric Wiring Diagram 
This is a typical example. 
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2. Inspection and Adjustment 
 

2. Inspection and Adjustment 
2.1 Periodic Maintenance Schedule 
The engine periodic inspection timing is hard to determine as it varies with the application, load status, 
qualities of the fuel and lube oils used and handling status.  General rules are described here. 

:User-maintenance :Parts replacement :Shop-inspection 
Maintenance period 

Classification Item Daily Every
50 

hours

Every
250 

hours
or 3 

months

Every 
500 

hours 
or 6 

months 

Every 
1000 
hours 
or one 
year 

Every
2000 
hours
or two
years

Whole Visual check around engine       

Fuel tank level check and fuel supply       

Fuel tank draining       

Bleeding the fuel system       

Water separator draining       

Water separator cleaning        

Fuel oil 
system 

Fuel filter element replacement       

Lube oil level check and replenishment       

Lube oil replacement     Lubricating 
oil system 

Lube oil filter replacement  
 

1st time

 
2nd time

and 
thereafter    

Cooling water level check and 
replenishment       

Radiator fin cleaning       

Cooling fan V-belt tension check   
1st time

 
2nd time

and 
thereafter

   

Cooling water replacement       

Cooling 
water 

system 

Cooling water path flushing and 
maintenance       

Rubber 
house 

Fuel pipe and cooling water pipe 
inspection and maintenance       

Governor Inspection and adjustment of 
governor lever and accelerator       

Air cleaner cleaning and element 
replacement       Air intake 

system Diaphragm assy inspection     
 

(2 years)  
Warning lamp & instruments function 
check       Electrical 

system Battery electrolyte level check and 
battery recharging       

Intake/exhaust valve clearance 
adjustment       Cylinder 

head Intake/exhaust valve seat lapping       
Fuel injection nozzle pressure 
inspection     *  Fuel 

injection 
pump and 

nozzle 
Fuel injection timing adjustment 
Fuel pump inspection and adjustment      * 

*) EPA allows to maintain the emission related parts as shown in 1.6.3 of chapter1. 
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3. Troubleshooting 
 

3.2 Quick Reference Table for Troubleshooting 
The following table summarizes the general trouble symptoms and their causes.  If any trouble symptom occurs, take corrective action before it becomes a serious problem so as not to shorten the engine service life. 
 

Starting failure Insufficient 
engine output 

Poor 
exhaust 

color 
Hunting Lube oil Cooling

water
Air 

intake

Engine starts 
but stops 

soon. 

Exhaust 
color 

During 
work 

Exhaust 
smoke 

Trouble symptom 
 
 
 
 
 
 
 
 
 
 
 

Cause 
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Corrective action 

Improper clearance of intake/exhaust valve                         Adjust the valve clearance. (See 2.2.6(3) in Chapter2.) 

Compression leakage from valve seat                       Lap the valve seat. (See 4.2.6 in Chapter4.) 

Seizure of intake/exhaust valve                      Correct or replace. 

Blowout from cylinder head gasket                          Replace the gasket. (See 4.2.2-11) in Chapter4.) 

Seized or broken piston ring                    Replace the piston ring. (See 4.4.2-5), 10) in Chapter4.) 

Worn piston ring, piston or cylinder                         Perform honing and use oversize parts.  
(See 4.4.5-(1),(4) and 4.4.6 in Chapter4.) 

Seized crankpin metal or bearing                        Repair or replace.

Improper arrangement of piston ring joints                          Correct the ring joint positions. (See 4.4.4 point 6 in Chapter4.) 

Reverse assembly of piston rings                          Reassemble correctly. (See 4.4.4 point 6 in Chapter4.) 

Worn crankpin and journal bearing                       Measure and replace. (See 4.4.5-(2) in Chapter4.) 

Loosened connecting rod bolt                         Tighten to the specified torque. (See 4.4.4-point 2 in Chapter4.) 

Foreign matter trapped in combustion chamber                          Disassemble and repair.

Excessive gear backlash                           Adjust gear meshing. (See 4.3.4-point 2 in Chapter4.) 

Worn intake/exhaust valve guide                          Measure and replace. (See 4.2.5-(2) and 4.2.7 in Chapter4.) 

Defective governor                        t. Make adjustmen

Improper open/close timing of intake/exhaust valves                           Adjust the valve clearance. (See 2.2.6-(3) in Chapter2.) 

E
ng

in
e 

sy
st

em
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4. Disassembly, Inspection and Reassembly of Engines 
 

 

(2) Valve guide 
Mainly check damage and wear on the inside wall.  
Apply supply part code when replacing the part. 
 

Service part code 
119717-11800 

 
 
Valve stem clearance 

Part name Place Standard Limit 
Guide I.D. 6.000 6.012 6.08 

Stem O.D. 5.960 5.975 5.90 Intake valve 

Clearance 0.025 0.052 0.16 

Guide I.D. 6.000 6.012 6.08 

Stem O.D. 5.945 5.960 5.90 Exhaust valve 

Clearance 0.040 0.067 0.17 

(3) Intake/exhaust valve 
Mainly clean and check damage and wear at the valve 
stem and seat. 
(a) Seat contact: See (1)(d) above. 
 
(b) Stem outside diameter: See (2) above. 
 
(c) Valve head thickness 

mm 
Part Standard Limit 

Intake 0.9 1.1 0.50 

Exhaust 1.0 1.2 0.50 

 
(d) Valve stem bend 

mm 
Limit 0.01 

 
(e) Overall length 

mm 
 Standard Limit 

Intake/ Exhaust 86.8 87.2 86.6 
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9. Alternator 
 

9.2 40A Alternator 

9.2.1 Components 

(1) Parts related to the alternator 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) Alternator components of disassembly and assembly 
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SAFETY LABELS 

z Most accidents are caused by negligence of basic safety rules and precautions.  For accident 
prevention, it is important to avoid such causes before development to accidents. 
Please read this manual carefully before starting repair or maintenance to fully 
understand safety precautions and appropriate inspection and maintenance 
procedures. 
Attempting at a repair or maintenance job without sufficient knowledge may cause an unexpected 
accident. 

 
z It is impossible to cover every possible danger in repair or maintenance in the manual.  Sufficient 

consideration for safety is required in addition to the matters marked .  Especially for 
safety precautions in a repair or maintenance job not described in this manual, receive instructions 
from a knowledgeable leader. 

 
z Safety marks used in this manual and their meanings are as follows: 

 
 

DANGER-indicates an imminently hazardous situation which, 
if not avoided, WILL result in death or serious injury. 

 
 

WARNING-indicates a potentially hazardous situation which, if not 
avoided, COULD result in death or serious injury. 

 
 

CAUTION-indicates a potentially hazardous situation which, if not 
avoided, MAY result in minor or moderate injury. 

 
 
z NOTICE-indicates that if not observed, the product performance or quality may not be 

guaranteed. 
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4. Disassembly, Inspection and Reassembly of Engines 
 

 
No. Instrument name Application Illustration 

Contact type 

For measuring revolution by contacting 
the mortise in the revolving shaft 

 

Photoelectric 
type 

For measuring revolution by sensing 
the reflecting mark on the outer 
periphery of the revolving shaft 

 
16 Speedometer 

Fuel 
high-pressure 
pipe clamp 
type 

For measuring the revolution 
regardless of the center or periphery of 
the revolving object. 

 

17 Circuit tester 

For measuring resistance, voltage and 
continuity of electrical circuits 

 

18 Compression gage kit 

For measuring compression pressure 
 
Yanmar code No. TOL-97190080 
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