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TESTING AND ADJUSTING 

5. Remove air connector (13). 

6. Remove muffler drain tube (14). 

7. Remove exhaust connector (15), then remove the 
mounting nut of muffler (16). 
* When removing connector (15) from muffler 

(16), be careful not to damage the 
turbocharger. 

8. Pull out muffler (16) with bracket (17) attached 
through the inspection window. 

9. Remove cylinder head cover (1). 

10. Rotate the crankshaft in the normal direction to 
align pointer (2) with the "1,6" TOP mark on the 
crankshaft pulley. When rotating, check the move­
ment of the valves. 
When the pointer is in line with the "1.6" TOP 
mark, No. 1 cylinder is at compression top dead 
center. 

WA1BO-1 

ADJUSTING VALVE CLEARANCE 

12-5 

http://www.jensales.com/products/komatsu-wa180-1-wheel-loader-service-manual-sn-10001-and-up.html


STRUCTURE AND FUNCTION 

FUNCTION 
• Because of the nature of their work, 4-wheel-drive 

loaders have to work in places where the road sur­
face is bad. In such places, if the tires slip, the abil­
ity to work as a loader is reduced, and also the life 
of the tire is reduced. The torque proportioning 
differential is installed to overcome this problem. 

• In structure it resembles the differential of an 
automobile, but the differential pinion gear (4) has 
an odd number of teeth. Because of the difference 
in the resistance from the road surface, the posi­
tion of meshing of the pinion gear (4) and side 
gear (3Al. (3B) changes, and this changes the 
reaction of the left and right tires. 

OPERATION 
When traveling straight (equal resistance from 
road surface to left and right tires) 
• If the resistance from the road surface to the left 

and right wheels is the same, the distance be­
tween the pinion gear and the meshing point "a" 
of the left side gear is the same as the distance be­
tween the pinion gear and meshing point "b" of 
right side gear (3B). 

• Therefore the left side traction TL and the right 
side traction TR are balanced. 

When traveling on soft ground (resistance from 
road surface to left and right tires is different! 
• On soft ground, if the tire on one side slips, the 

side gear of the tire on the side which has least 
resistance from the road surface tries to rotate 
forward. Because of this rotation, the meshing of 
the pinion gear and side gear changes. 

• If left side gear (3A) rotates slightly forward, the 
distance between the pinion gear and the meshing 
point "a" of the left side gear becomes longer 
than the distance between the pinion gear and the 
meshing port "b" of the right side gear. The posi­
tion is balanced as follows. 

a x TL = b x TR 

The ratio between the distances to "a" and "b" 
can change to 1 : 1.38. 

• Therefore when the ratio of the distances to "a" 
and "b" is less than 1 : 1.38 (that is, the difference 
between the resistance from the road surface to 
the left and right tires is less than 380/01, the pinion 
gear will not rotate freely, so drive force will be 
given to both side gears, and the tires will not slip. 
Because of this effect. the tire life can be increased 
by 20 - 30%, and at the same the operating effi­
ciency is also increased. 
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STRUCTURE AND FUNCTION 

OPERATION 

1. Steering wheel at NEUTRAL 
When the engine is stopped, the force of spring 
(4) pushes spool (3) to the left in the direction of 
the arrow. The circuit between port M and port N 
is FULLY OPEN, and the circuit between port M 
and port a is FULLY CLOSED. 
In this condition, when the engine is started and 
the steering pump is rotated, the oil from the 
pump goes from port M to port N, and then flows 
to port A of the steering valve. The oil entering 
port A, is restricted by orifice a, so the pressure in 
the circuit rises. 
When this happens, the oil which passes through 
orifice m of spool (3) and enters port P com­
presses spring (4) and moves spool (3) to the right 
in the direction of the arrow. The circuit between 
M and port a becomes almost FULLY OPEN, and 
the circuit between port M and port N becomes 
almost FULLY CLOSED. The circuits are stabilized 
in this condition, and most of the oil from the 
pump goes to the main control circuit. 

2. Steering wheel turned to the left 
When the steering wheel is turned to the left, an 
angle variation between the spool and the sleeve 
of the steering valve is created, and the flow of oil 
is switched. (See explanation of "Steering valve".) 
The oil from the pump flows from port M to port 
N and enters port A. Because of the opening of 
the sleeve (port A) and spool (port Bl. a difference 
in pressure is generated between the circuit up to 
port A and the circuit beyond port B. Some of the 
oil from port B flows to the Girotor and enters the 
front right cylinder; the rest of the oil passes 
through orifice b, flows to port J and enters port R. 
When this happens, spool (3) is stabilized in a po­
sition where the load of spring (4) is in balance 
with the difference in pressure between the circuit 
up to port A and the circuit beyond port B 
(pressure at port P - pressure at port R). The 
opening of the circuit from port M to port Nand 
port a is adjusted to divide the flow of oil to both 
circuits. 
The ratio of this flow is determined by the opening 
of port A and port B, that is, the angle variation be­
tween the sleeve and spool of the steering valve. 
The opening is adjusted steplessly by the number 
of turns of the steering wheel. 
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From pump 
10 E22WF834 

From girotor To front right cylinder 

From pump 10 
E22WF835 

41-13 

http://www.jensales.com/products/komatsu-wa180-1-wheel-loader-service-manual-sn-10001-and-up.html


TESTING AND ADJUSTING MEASURING HYDRAULIC DRIFT OF LIFT ARM AND BUCKET 

MEASURING HYDRAULIC DRIFT OF LIFT ARM 
AND BUCKET 

* Measurement condition 
• Coolant temperature: Inside operating range 
• Hydraulic temperature: 45 - 55°C 
• Stop engine, leave for 5 minutes, then measure 

for next 1 5 minutes. 

• Lift arm horizontal 
• Bucket horizontal 

• Unloaded 

Unit· mm 

Item Standard Permissible 
value value 

Retraction of lift cylinder rod Max.17 Max. 20 

Retraction of dump cylinder rod Max.17 Max. 25 

Special tool 

Part number Part name Q'ty 

Commercially 
Convex scale 1 available 

A Fit the safety locks on the control levers. 

A Do not go under the work equipment. 

Measuring procedure 
1. Set the lift arm and bucket horizontal. then stop 

the engine. 
2. Mark the lift cylinder and dump cylinder rod. 
3. Stop the engine, wait for 5 minutes, then start 

measuring. 
4. Measure the amount the lift and dump cylinder 

rods retract during 1 5 minutes. 
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A. Retraction of dump cylinder rod 
B. Retraction of lift cylinder rod 
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