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HYDRAULIC SYSTEM

HYDRAULIC SYSTEM
HYDRAULIC CIRCUIT DIAGRAM
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TROUBLESHOOTINTG OVERALL MACHINE

V-4

1

3

2

NO OPERATIONS CAN BE DONE.

Inspect the hydraulic oil
level

Pump or coupling is
faulty.

Insufficient

Proper Amount

Replenish the hydraulic
oil.

• Repair the pump or replace
the pump.

• Replace the coupling.

1. Inspect the hydraulic oil level.
“III. Machine Configuration, Hydraulic
Tank”

2. Replenish the hydraulic oil.
Take out the plug and replenish the hydraulic oil.
• The hydraulic oil supplied should be the same

brand as the oil currently in the tank.
“II. Specifications, Fluid Capacities”

3. Pump or coupling is faulty.
a. Disconnect the discharge hose from the pump

side.
Also fit a plug in the disconnected hose to keep
the hydraulic oil from pouring out.

b. Disconnect the electrical wiring (2) to the
engine stop solenoid.

c. Turn the engine over using the starting motor
and inspect if hydraulic oil is discharged by the
pump.
• The throttle lever should be in the engine

stop position.
If the pump is normal, hydraulic oil will be
discharged from it. If hydraulic oil is not dis-
charged, the pump or the coupling is faulty.
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SPECIFICATIONSSPECIFICATION TABLES

II-5

SPECIFICATION TABLES

SPECIFICATIONS

Serial Number

Machine Type

Machine Mass (not including operator)
Rubber Crawler kg
Steel Crawler kg

Engine Rated Output kW/min–1

Bucket Capacity (Standard Bucket)
Rated Capacity m3

Struck Capacity m3

Performance
Slew Speed min–1

Travel Speed: Rubber Crawler 1st/2nd km/h
Steel Crawler 1st/2nd km/h

Gradeability % (degree)
Ground Pressure: Rubber Crawler kPa

Steel Crawler kPa
Noise Level:Sound-power dB (A)

Sound-pressure level dB (A)
Auxiliary Hydraulic Flow Rate L/min

Dimensions
Overall Length in Transport Position mm
Overall Width mm
Overall Height mm

Dimensions of Base Machine
Tail Swing Radius mm
Distance of Rearmost Upper Structure from Axis of Rotation mm
Clearance Height under Upper Structure mm
Crawler base mm
Crawler: Overall Length mm

Overall Width mm
Crawler Shoe Width mm
Minimum Ground Clearance mm

17830004~

8325
8530

Standard Arm Long Arm

8350
8555

45.1/2200

0.245
0.165

9.9
2.7/5.4
2.5/5.0
58 (30)

37.6
38.5

37.7
38.6

LWA 98
LpA 76

66.0

6150 6175
2300

2720/2765∗

1255
1255
720

2210
2855
2300
450
345

∗: When equipped with roof guard.
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2.  Inspection and adjustment

22

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 lubricating oils used and handling status. General rules are described here.

*) EPA allows to maintain the emission related parts every 1,500 or 3,000 hours as shown in 1.6.3 of chapter1.

: User-maintenance : Parts replacement : Shop-inspection

Classification Item Daily

Maintenance period

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 oil
system

Fuel tank level check and fuel supply
Fuel tank draining
Water separator (Option) draining 
Bleeding the fuel system
Water separator cleaning 

Fuel filter element replacement

Lubricating
oil system

Lube oil level check and replenishment

Lube oil replacement

1st time
2nd time

and
thereafterLube oil filter replacement

Cooling
water

system

Coolant water level check and
replenishment
Radiator fin cleaning

V-belt tension check
1st time

2nd time
and

thereafter

Coolant water replacement
Coolant water path flushing and 
maintenance

Rubber
house

Fuel pipe and coolant water pipe
inspection and maintenance

Governor Inspection and adjustment of governor 
lever and accelerator

Air intake
system

Air cleaner cleaning and element 
replacement

Diaphragm assy inspection
(2 years)

Turbocharger blower cleaning* *

Electrical
system

Warning lamp & instruments function 
check
Battery electrolyte level check and battery 
recharging

Cylinder
head

Intake/exhaust valve head clearance 
adjustment
Intake/exhaust valve seat lapping

Fuel
injection pump 

and
nozzle

Fuel injection nozzle pressure inspection *
Fuel injection timing adjustment
Fuel injection pump inspection and 
adjustment

*
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MACHINE CONFIGURATION DRIVE SYSTEM

III-8

DISASSEMBLY AND ASSEMBLY

Removing the Engine
1. Disconnect the battery ground cable (1) from the

battery.

2. Remove the engine hood and side cover.
“Removing the Covers”

3. Remove the counterweight.
“Removing the Upper Frame”

4. Tilt up the floor frame.

5. Remove the radiator and oil cooler.
“Removing the Radiator and Oil Cooler”

6. Disconnect the coolant drain hose (2).

7. Disconnect two heater hoses (3).

8. <Air Conditioner>
Remove the compressor (4).
• Do not loosen the hose to the air conditioner, or

the refrigerant gas may leak.
a. Loosen the bolts (5) to release the V-belt (6)

tension.
• When re-assembling, press the midpoint

between the crankshaft pulley (7) and the
idle pulley (8) with the force of 98 N, and the
bolts (5) to produce a slack of approxi-
mately 8 mm.

b. Remove the two installation bolts (9) from the
compressor (4), and detach the compressor (4)
from the engine.

9. Disconnect the fuel hoses (10) and (11) from the
engine.

10. Remove the filler cap (12) from the bracket (13).
• Remove the filler cap with hose attached and

put it on the fuel tank.
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GENERAL

I-11

1/8

1/4

3/8

1/2

3/4

1

Hose Fitting Size

Torque

Union Nut (G) Taper Thread (R)

N·m ft-lb N·m ft-lb

11.8 ±1.2

29.4 ±2.9

53.9 ±5.4

88.3 ±8.8

147.1 ±14.7

196.1 ±19.6

8.7 ±0.8

21.7 ±2.1

39.8 ±3.9

65.1 ±6.4

108.5 ±10.7

144.7 ±14.3

9.8 +4.9

24.5 +4.9

49 +4.9

58.8 +4.9

117.7 +4.9

137.3 +4.9

7.3 +3.5

18.1 +3.5

36.2 +3.5

43.4 +3.5

86.8 +3.5

101.3 +3.5

8

10

12

15

16

18

22

27.2

28

32

35

Pipe Outer Diameter
(mm)

Torque

N·m ft-lb

34.3 ±4.9

41.7 ±2.5

58.8 ±4.9

88.3 ±4.9

93.2 ±4.9

132.4 ±4.9

205.9 ±9.8

245.2 ±9.8

313.8 ±19.6

313.8 ±19.6

411.9 ±19.6

25.3 ±3.5

30.7 ±1.7

43.4 ±3.5

65.1 ±3.5

68.7 ±3.5

97.6 ±3.5

151.8 ±7.2

181.0 ±7.2

231.4 ±14.3

231.4 ±14.3

303.7 ±14.3

0

0

0

0

0

0

0

0

0

0

0

0

UNION NUT

TAPER THREAD

TIGHTENING TORQUES

Hydraulic Hoses

Bite Type Pipe Fitting for Steel Pipe
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III-62

MACHINE CONFIGURATION ELECTRICAL SYSTEM
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IV-25

HYDRAULIC UNITSCONTROL VALVE

CONTROL VALVE (MONO-BLOCK)

CONSTRUCTION

A: With 2nd Auxiliary
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TROUBLESHOOTINTGOVERALL MACHINE

V-5

1

3

2

4

5

ALL OPERATIONS CAN BE DONE, BUT THERE IS NO POWER.

Inspect the hydraulic oil
level.

Noise generated by the
pump.

Inspect the main relief
valve.

Pump is faulty.

Proper Amount

No Noise

Normal

Insufficient

Noise

Faulty

Suction line is faulty.

Bubbles from inside
the tank.

Replenish the hydraulic
oil.

Replace the seal tape, O-rings,
hose.

Treat beginning at the source
of the bubbling.

Repair or replace the main
relief valve.

• Repair or replace the pump.
• Flush with hydraulic oil.

1. Inspect the hydraulic oil level.
“III. Machine Configuration, Hydraulic
Tank”

2. Replenish the hydraulic oil.
“V-4”

3. Noise generated by the pump.
A faulty suction line can make it easy for cavita-
tion to occur in the pump and for noise to be
generated. Carry out the following inspect.
a. Inspect the piping used for suction of hydraulic

oil.
• Apply grease or oil to the part which appears

to be making the noise and inspect if there is
any change. (Inspect if it is sucking in air or
not.)

b. Inspect for clogging of the suction filter.
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SPECIFICATIONSSPECIFICATION TABLES

II-7

SPECIFICATIONS OF DEVICE

Yanmar 4TNV98-STB1
4-Cycle, vertical, water-cooled, in-line, 4-cylinder diesel engine

4-98 × 110
3318

18.5 : 1

45.14/2200
229.3~249.6/1320

2400 ±25
1100 ±25

  234
12–3.0

12–0.66
12–64

K3SP36C
Variable displacement type double axial piston

66.0
66.0

SDYA255F1H1-R
Tandem gear

55.7
11.2

KVMM-80-TC
13

27.5
23.5
33.3
26.9
20.6

Engine
Model
Type
Number of Cylinders-Bore × Stroke mm
Total Displacement mL
Compression Ratio
Performance

Rated Output kW/min-1

Maximum Torque N·m/min-1

Maximum No-load R.P.M. min-1

Minimum No-load R.P.M. min-1

Specific Fuel Consumption g/kW·h
Starter V–kW
Generator V–kW
Battery V–A·h

Hydraulic Pump
Model
Type
Delivery: P1 L/min

P2 L/min
Gear Pump

Model
Type
Delivery: P3 L/min

P4 L/min

Control Valve
Model
Number of Circuits
Main Relief Valve Pressure Setting MPa

MPa
Port Relief Valve Pressure Setting MPa

MPa
MPa

<=
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2.  Inspection and adjustment

23

2.2 Periodic inspection and maintenance procedure
2.2.1 Check before daily operation
Be sure to check the following points before starting an engine every day.

(1) Visual check around engine
If any problem is found, do not use before the engine repairs have been completed.

• Oil leak from the lubrication system
• Fuel leak from the fuel system
• Coolant water leak from the cooling water system
• Damaged parts
• Loosened or lost bolts
• Fuel, radiator rubber hoses, V belt cracked, loosened clamp

(2) Fuel tank level check and fuel supply
Check the remaining fuel oil level in the fuel tank and refuel the recommended fuel if necessary. (Refer to
1.3.(1))

(3) Lube oil level check and replenishment
(a)Checking oil level
Check the lube oil level with the dipstick, after
adjusting the posture of the machine unit so that an
engine may become a horizontality. Insert the dipstick
fully and check the oil level. The oil shall not be
contaminated heavily and have appropriate viscosity.
No coolant water or diesel fuel shall be mixed.
When lube oil is supplied after the engine running,
check the lube oil level after about 10 minutes pass
after the engine shutdown so that the lube oil inside
may be retuned the oil pan.

Standard
The level shall be between the upper and lower
limit lines on the dipstick.

No. Inspection Item

(1) Visual check around engine

(2) Fuel tank level check and fuel supply

(3) Lube oil level check and replenishment

(4) Coolant water level check and replenishment

(5) Fuel pipe and coolant water pipe inspection and maintenance

(6) Inspection and adjustment of governor lever and accelerator

(7) Warning lamp & instruments function check

DipstickDipstick

Filler cap

Filler port
(engine oil)

Upper limit

Lower limit
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MACHINE CONFIGURATION DRIVE SYSTEM

III-10

Removing the Radiator with Oil Cooler
1. Remove the engine hood, and side cover.

“Removing the Covers”

2. Remove the counterweight.
“Removing the Upper Frame”

3. Tilt up the floor frame.

4. Loosen the drain valve (1) to drain the engine
coolant.
• Coolant volume: Approx. 9.5 L

5. Disconnect the coolant drain hose (2).

6. Disconnect the air hose (3).

7. Remove the bracket (4).

8. Disconnect the electric wiring to the feed pump
(5).

9. Remove the feed pump (5) together with the
bracket (6).

10. Disconnect the fuel hoses (7) and (8) from the
water separator (9).

11. <Air Conditioner>
Remove the condenser (10) and receiver-dryer
(11).
• Do not loosen the hoses.

12. Disconnect the radiator hoses (12) and (13).

13. Disconnect the 2 oil cooler hoses (14).
• Prepare a plate to catch drips of the hydraulic

oil.

14. Remove the bracket fixing bolts (15).

15. Suspend the radiator (16) together with the bracket
(17), and remove them carefully without touch-
ing other parts.
• Slide them to the front to prevent the shroud

from hitting the cooling fan.

Installing the Radiator with Oil Cooler
Follow the same procedure as for removal in the
reverse order.
• The radiator should be mounted at right angles to

the main body frame and parallel to the cooling fan.
A: parallel
B: right angle

������

�

������

�

�
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GENERAL

I-12

1/8

1/4

3/8

1/2

3/4

1

Nominal Thread
Diameter

(R)

Torque

Steel Cast Steel

N·m ft-lb N·m ft-lb

11.8 ±1.2

29.4 ±2.9

53.9 ±5.4

88.3 ±8.8

147.1 ±14.7

196.1 ±19.2

8.7 ±0.8

21.7 ±2.1

39.8 ±3.9

65.1 ±6.4

108.5 ±10.7

144.7 ±14.3

10.8 ±1.1

24.5 ±2.5

49 ±4.9

73.5 ±7.4

127.5 ±12.7

171.6 ±17.2

8.0 ±0.7

18.1 ±1.7

36.2 ±3.5

54.3 ±5.3

94.1 ±9.3

126.6 ±12.5

Nominal Thread
Diameter

(G)

Torque

N·m ft-lb

1/8

1/4

3/8

1/2

3/4

1

1-1/4

1-1/2

19.6 ±2.0

34.3 ±4.9

53.9 ±4.9

63.7 ±4.9

93.2 ±4.9

107.9 ±9.8

117.7 ±9.8

137.3 ±9.8

14.5 ±1.4

25.3 ±3.5

39.8 ±3.5

47.0 ±3.5

68.7 ±3.5

79.5 ±7.2

86.8 ±7.2

101.2 ±7.2

Nominal Thread
Diameter

(UNF)

Torque

N·m ft-lb

7/16–20

1/2–20

9/16–18

3/4–16

1-1/16–12

1-5/16–12

1-5/8–12

16.7 ±2.0

22.6 ±2.0

31.4 ±2.9

59.8 ±4.9

102.0 ±5.9

135.3 ±7.8

181.4 ±9.8

12.3 ±1.4

16.6 ±1.4

23.1 ±2.1

44.1 ±3.5

75.2 ±4.4

99.8 ±5.8

133.8 ±7.2

O-RING

Joints for Piping

Joints for Piping (O-ring Seal Type)
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MACHINE CONFIGURATIONELECTRICAL SYSTEM

III-63
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TROUBLESHOOTINTGOVERALL MACHINE

V-7

THE BOOM, BUCKET, SLEW AND ARM DO NOT MOVE AT ALL, OR THE SPEED IS LOW.

1

2

3

4

5

6

Inspect the hydraulic
pump P4.

Inspect the fuse.

Inspect the limit switch.

Inspect the lever lock so-
lenoid valve.

Inspect the pilot relief
valve.

Inspect the pilot valve.

Normal

Normal

Normal

Normal

Normal

Faulty

Faulty

Faulty

Faulty

Faulty

Faulty

Repair or replace the hydrau-
lic pump P4.

Replace the fuse.

Adjust or replace the limit
switch.

Repair or replace the lever lock
solenoid valve.

Adjust, repair or replace the
pilot relief valve.

Repair or replace the pilot
valve.

1. Inspect the hydraulic pump P4.
Inspect the hydraulic pump P4 which is the source
of the hydraulic pressure for the pilot valve.

“V-4”
Since clogging of the line filter can also be con-
sidered, inspect and clean the filter.
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1.  General

2

(1) 3TNV82A

* Items marked * may differ from the above depending on an engine installed on a machine unit.
** Engine mass and dimensions without radiator

Engine name Unit 3TNV82A

Engine specification class - CL VM

Type - Vertical, in-line, 4-cycle, water-cooled diesel engine

Combustion chamber - Direct injection

Number of cylinders - 3

Cylinder bore × stroke mm × mm 82 × 84

Displacement L 1.331

Continuous
rating

Revolving
speed Min-1 1500 1800 -

Output kW
(ps)

9.9
(13.5)

12.0
(16.3) -

Rated output

Revolving
speed Min-1 1500 1800 2000 2200 2400 2500 2600 2800 3000

Output kW
(ps)

11.0
(14.9)

13.2
(17.9)

14.6
(19.9)

16.0
(21.8)

17.5
(23.8)

18.2
(24.8)

19.0
(25.8)

20.4
(27.8)

21.9
(29.8)

Max. no-load speed (± 25) min-1 1600 1895 2180 2375 2570 2675 2780 2995 3180

Ignition order - 1-3-2-1 (No.1 cylinder on flywheel side)

Power take off - Flywheel

Direction of rotation - Counterclockwise (viewed from flywheel)

Cooling system - Radiator

Lubrication system - Forced lubrication with trochoid pump

Starting system - Electric

Applicable fuel - Diesel oil-ISO 8217 DMA, BS 2869 A1 or A2
(Cetane No.45 min.)

Applicable lubricant - API grade class CD or CF

Lubricant capacity
(oil pan) *

Total L 5.5

Effective L 1.9

Cooling water capacity 
(engine only) L 1.8

Engine Dimensions **
(with flyw Crankshaft
V pulley diameter &
heel housing) *

Overall 
length mm 553 528

Overall 
width mm 489

Overall 
height mm 565

Engine mass (dry) *,**
(with flywheel housing) kg 138 128

Cooling fan (std.) * mm 335 mm O/D, 6 blades pusher type F

Fun V pulley diameter (std.) * mm 120 × 90 110 × 110
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2.  Inspection and adjustment

25

IMPORTANT:
If the coolant water runs short quickly or when the radiator runs short of water with the Coolant recovery 
tank level unchanged, water may be leaking or the air tightness may be lost. Increase in the Coolant 
recovery tank water level during operation is not abnormal. 
The increased water in the Coolant recovery tank returns to the radiator when the engine is cooled down. 
If the water level is normal in the Coolant recovery tank but low in the radiator, check loosened clamping of 
the rubber hose between the radiator and Coolant recovery tank or tear in the hose.

Standard
Engine: The radiator shall be filled up.

Engine coolant water capacity may differ from the above 
volume depending on an engine installed on a machine unit.

(5) Fuel pipe and coolant water pipe inspection and maintenance
Check the rubber hoses for fuel and coolant water pipes cracked. If the cracked hose is found, replace it with
new one. Check the loosened clamp. If found, tighten it.

(6) Inspection and adjustment of governor lever and accelerator
Make sure the accelerator of the machine unit can be operated smoothly before starting the engine. If it feels
heavy to manipulate, lubricate the accelerator cable joints and pivots. Adjust the accelerator cable if there is a
dislocation or excessive play between the accelerator and the governor lever. Refer to 3.2.3.

(7) Warning lamp & instruments function check
Before and after starting the engine, check to see that the alarm function normally. Failure of alarm cannot
warn the lack of the engine oil or the coolant water. Make it a rule to check the alarm operation before and
after starting engine every day. Refer to each manual for machine units in details.

2.2.2 inspection after initial 50 hours operation
Be sure to check the following points after initial 50 hours operation, thereafter every 250 hours or 3 months
operation.

(1) Lube oil and filter replacement (1st time)

When an engine is still hot, be careful with a splash of engine oil which may
cause burns. Replace engine oil after the engine oil becomes warm. It is
most effective to drain the engine oil while the engine is still warm.

(Unit: liter)
Model Coolant water volume In an engine

3TNV82A 1.8
3TNV84 (T)
3TNV88 2.0

4TNV84 (T)
4TNV88 2.7

4TNV94L
4TNV98 (T) 4.2

4TNV106 (T) 6.0

No. Inspection Item
(1) Lube oil and filter replacement
(2) V-belt tension check
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MACHINE CONFIGURATIONSLEW SYSTEM

III-17

DISASSEMBLY AND ASSEMBLY

Removing the Slew Motor
1. Tilt up the floor frame.

2. Disconnect 3 hydraulic hoses (2) from the hy-
draulic pump.

3. Disconnect 6 hydraulic hoses from the slew mo-
tor (1).
• Make match marks at the connection positions

of the hoses.

4. Remove the slew motor fixing bolts.
Bolt: 256 N·m

• Apply thread lock to the bolts.

5. Suspend the slew motor (1) and remove it.
Slew Motor: 80 kg

Installing the Slew Motor
Follow the same procedure as for removal in the
reverse order.

L4C117
1
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GENERAL

I-13

Thread Size × Pitch

Torque

General Tightening Points Special Tightening Points

N·m kgf·m ft-lb N·m kgf·m ft-lb

Coarse

Fine

M 6 × 1.0

M 8 × 1.25

M10 × 1.5

M12 × 1.75

M14 × 2.0

M16 × 2.0

M20 × 2.5

M 8 × 1.0

M10 × 1.25

M12 × 1.5

M14 × 1.5

M16 × 1.5

M20 × 1.5

9.8 ±0.5

22.6 ±1.1

47.1 ±2.4

83.4 ±4.1

134.4 ±6.7

207.9 ±10.4

410.9 ±20.5

24.5 ±1.2

50.0 ±2.5

87.3 ±4.3

135.3 ±6.8

220.6 ±11.0

452.1 ±22.6

1.0 ±0.05

2.3 ±0.11

4.8 ±0.24

8.5 ±0.42

13.7 ±0.68

21.2 ±1.06

41.9 ±2.09

2.5 ±0.12

5.1 ±0.25

8.9 ±0.44

13.8 ±0.69

22.5 ±1.12

46.1 ±2.30

7.2 ±0.4

16.6 ±0.8

34.7 ±1.7

61.5 ±3.0

99.1 ±4.9

153.3 ±7.7

303.1 ±15.1

18.1 ±0.9

36.9 ±1.8

64.4 ±3.2

99.9 ±5.0

162.7 ±8.1

333.4 ±16.6

11.8 ±0.6

26.5 ±1.3

54.9 ±2.7

97.1 ±4.8

155.9 ±7.7

241.2 ±12.1

475.6 ±23.7

28.4 ±1.4

58.8 ±2.9

102.0 ±5.1

157.9 ±7.8

256.0 ±12.7

524.7 ±26.1

1.2 ±0.06

2.7 ±0.13

5.6 ±0.28

9.9 ±0.49

15.9 ±0.79

24.6 ±1.23

48.5 ±2.42

2.9 ±0.14

6.0 ±0.30

10.4 ±0.52

16.1 ±0.80

26.1 ±1.30

53.5 ±2.66

8.7 ±0.4

19.5 ±0.9

40.5 ±2.0

71.6 ±3.5

115.0 ±5.7

177.9 ±8.9

350.8 ±17.5

21.0 ±1.0

43.4 ±2.2

75.2 ±3.8

116.5 ±5.8

188.8 ±9.4

387.0 ±19.2

1. General Tightening Points (Non-lubricated)
• All securing points other than the special tight-

ening points.

2. Special Tightening Points (Grease with molyb-
denum disulfide applied.)
• Points where particularly necessary due to

function.
Special tightening positions and associated
instructions are given in the text.

3. Points where thread-locking compound is used
(Three Bond #1324 is applied.)
Thread-locking compound positions and associ-
ated instructions are given in the text.

4. If tightening torque values are provided in this
manual, then tightening should be done accord-
ing to those values.
(This indicates that the tightening torque differs
from the values given in this table.)

5. In order to tighten bolts and nuts evenly, they
should be tightened alternately top, bottom, left,
right.

Bolts and Nuts (for ISO Strength Category 10.9)
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GENERAL

I-4

Provide a fire extinguisher and first aid
kit

• Know where a fire extinguisher and first aid kit are
located and understand how to use them.

• Know how to contact emergency assistance and
first aid help.

Attach a “DO NOT OPERATE” tag

Severe injury could result if an unauthorized person
should start the engine or touch controls during in-
spection or maintenance.
• Stop the engine and remove the key before per-

forming maintenance.
• Attach a “DO NOT OPERATE” tag to the starter

switch or control lever.

Use the correct tools

Do not use damaged or weakened tools or tools
designed for other purposes. Use tools suited for the
operation at hand.

Replace important safety parts
periodically

• Replace fuel hoses periodically. Fuel hoses be-
come weaker over time, even if they appear to be
in good shape.

• Replace important safety parts whenever an ir-
regularity is found, even if it is before the normal
time for replacement.

Anti-explosive lighting

Use anti-explosive electrical fixtures and lights when
inspecting fuel, oil, coolant, battery fluid, etc. If
lighting that is not anti-explosive should break, the
substance could ignite, resulting in serious injury or
death.

Do not allow unauthorized personnel in
the work area

Do not allow unauthorized personnel in the work
area. Chips or other debris can fly off machine parts
when grinding, welding or using a hammer.

Prepare the work area

• Select a firm, level work area. Make sure there is
adequate light and, if indoors, ventilation.

• Clear obstacles and dangerous objects. Eliminate
slippery areas.
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GENERAL

I-3

Observe all safety rules

• Operation, inspection and maintenance of this ma-
chine must be performed only by a trained and
qualified person.

• All rules, regulations, precautions and safety pro-
cedures must be understood and followed when
performing operation, inspection and maintenance
of this machine.

• Do not perform any operation, inspection and
maintenance of this machine when under the ad-
verse influence of alcohol, drugs, medication, fa-
tigue, or insufficient sleep.

Wear appropriate clothing and personal
protective equipment

• Do not wear loose clothing or any accessory that
can catch on controls or in moving parts.

• Do not wear oily or fuel stained clothing that can
catch fire.

SAFETY ALERT SYMBOL
This symbol means Attention! Be Alert! Your Safety Is Involved.
The message that follows the symbol contains important information about safety.
Read and understand the message to avoid personal injury or death.

■ SIGNAL WORDS
Safety messages appearing in this manual and on machine decals are identified by the words “DANGER”,
“WARNING” and “CAUTION”. These signal words mean the following:

IMPORTANT: The word “IMPORTANT” is used to alert against operators and maintenance personnel
about situations which can result in possible damage to the machine and its components.

This manual is intended for trained and qualified personnel only. Warnings or cautions described in this manual do
not necessarily cover all safety measures. For maintenance work, each person must take adequate safety precautions
against possible hazards present in the respective working environment.

The word “DANGER” indicates
an imminently hazardous situ-
ation which, if not avoided, can
result in serious injury or death.

DANGER
The word “WARNING” indi-
cates a potentially hazardous
situation which, if not avoided,
could result in serious injury or
death.

The word “CAUTION” indi-
cates a potentially hazardous
situation which, if not avoided,
may result in minor or moder-
ate injury.

CAUTIONWARNING

• Wear a hard hat, safety shoes, safety glasses, filter
mask, heavy gloves, ear protection and other pro-
tective equipment as required by job conditions.
Wear required appropriate equipment such as safety
glasses and filter mask when using grinders, ham-
mers or compressed air, as metal fragments or
other objects can fly and cause serious personal
injury.

• Use hearing protection when operating the ma-
chine. Loud prolonged noise can cause hearing
impairments, even the total loss of hearing.

SAFETY PRECAUTIONS
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Always clean the machine

• Clean the machine before performing maintenance.
• Cover electrical parts when washing the machine.

Water on electrical parts could cause short-circuits
or malfunctions.
Do not use water or steam to wash the battery,
sensors, connectors or the operator’s seat area.

Stop the engine before performing
maintenance

• Avoid lubrication or mechanical adjustments with
the machine in motion or with the engine running
while stationary.

• If maintenance must be performed with the engine
running, always work as a 2-person team with one
person sitting in the operator’s seat while the other
works on the machine.
• When performing maintenance, be sure to keep

your body and clothing away from moving
parts.

Stay clear of moving parts

• Stay clear of all rotating and moving parts. Wrap-
ping or entanglement may result in serious injury
or death.

• Keep hands, clothing and tools away from the
rotating fan and running fan belts.

Securely block the machine or any
component that may fall

• Before performing maintenance or repairs under
the machine, set all working equipment against the
ground or in the lowermost position.

• Securely block the tracks.
• If you must work beneath the raised machine or

equipment, always use wood blocks, jack-stands
or other rigid and stable supports. Never get under
the machine or working equipment if they are not
sufficiently supported. This procedure is espe-
cially important when working on hydraulic cylin-
ders.

Securely block the working equipment

To prevent unexpected movement, securely block the
working equipment when repairing or replacing the
cutting edges or bucket teeth.

Secure the engine hood or cover when
opened

Be sure to secure the engine hood or cover when
opening it. Do not open the engine hood or cover on
slopes or in strong wind.

Cautions on tilting up the platform

• Raising or lowering the platform while the engine
is running may cause the machine to move, and
cause serious injury or death.
Stop the engine before raising or lowering the
platform.

• When the floor is tilted up, support it firmly with
the stopper to prevent it from falling.
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IV-60

HYDRAULIC UNITSCONTROL VALVE

Symptom Probable Causes Remedy
Oil leaks from spool 
seal.

• Seal is scratched or the seal lip is worn 
due to long use.

• Spoolʼs seal sliding portion was dam-
aged by some external cause (bruise, 
scratch, etc.).

• Seal bulged out and the cover was in-
stalled in a warped state.

• Paint adhered to the sliding portion of 
the spoolʼs seal portion during painting.

• Tank circuitʼs pressure became high and 
exceeded the pressure level that the seal 
was capable of withstanding.

• Replace with a new part.

• Repair or replace the spool.

• Return to the correct shape and check 
for eccentric wear of the seal lip.

• Remove paint with paint thinner or 
remove it mechanically. However, at 
this time, be careful not to damage the 
spool surface or the seal lip.

• Eliminate the factors causing excessive 
flow resistance.

Spoolʼs sliding is not 
smooth.

• Foreign matter is biting into the spoolʼs 
sliding surface.

• Oil film between the spool and body 
disappears due to abnormally high oil 
temperature.

• Lubrication is improper due to deterio-
rating oil.

• Spool is worn from long use or due to 
pressure bearing on one side only.

• Spool is bent from externally applied 
pressure.

• Entire valve is strained due to strain in 
the installation face.

• Valve was used at a pressure or a flow 
volume which was out of specification.

• Bolts used to assemble the valve were 
tightened excessively.

• Oil is accumulating in the cover (the 
side with a spring or a detent) opposite 
the side where the spool operates.

• Overhaul and repair or replace.

• Use some method to lower the oil tem-
perature or if the relief valve is oper-
ating frequently, investigate the cause 
and reduce the frequency.

• This could be alleviated by simply 
replacing the hydraulic oil, or it could 
require an overhaul of the circuit.

• Check the spoolʼs diameter and con-
sider the necessity of replacement.

• Check the spoolʼs straightness and 
other factors, then repair or replace.

• Loosen the installation bolts, then 
cut the installation face and edge and 
check.

• In the case of pressure, check with a 
pressure gauge. In the case of flow vol-
ume, check by the actuatorʼs speed of 
movement and the capacity.

• Check if the assembly bolts are tight-
ened to the specified torque. If the 
torque deviates markedly from the 
specified torque, tighten them again.

• The spool is leaking oil, so when the 
spool moves, oil leaks from the cover. 
After confirming this, replace the seal.

Cylinder drops while 
shifting to a lift opera-
tion.

• Foreign matter is biting into the load 
check valve seat or large scratches were 
made by foreign matter biting into the 
valveʼs seat previously.

• Disassemble and check, then overhaul 
or replace.

TROUBLESHOOTING

The following items are a list of all the problems 
that might occur individually, but in actual practice, 
2 or 3 of these problems might occur simultaneously 

to compound the trouble. It is therefore desirable to 
proceed so that the causes can be eliminated one at 
a time.
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2.  Inspection and adjustment

47

The adjustment of fuel injection angle θi

In case that the fuel pump are removed, and
reassembled, the procedure of fuel injection angle
adjustment is as follows. (As for the disassembly of a
fuel injection pump, refer to 7.2.3 in chapter 7.)

[NOTICE]
Never loosen four flange bolts, which fasten a pump
flange and a fuel pump drive gear at the time of the
removal of the fuel pump. When it is loosened, the
adjustment of the fuel injection timing becomes very
difficult.

1)Before removing a fuel pump drive gear, make ID
marks on the gearing part of the pump drive gear and
the idle gear with paint and so on.

2)Make the mark-off line to the gear case precisely in
accordance with the position of mark-off line of the
fuel pump.

3)Before removing a fuel pump, put the standard mark
of a sticker for fuel injection angle adjustment in
accordance with the mark-off line of the fuel pump
and paste it on the gear case.

(R.1)

Fuel injection pump

I.D.mark

Gear
installation nut

Flange bolt

Don't loosen!

Fuel pump
drive gear

Idle gear

Fuel pump installation angle

Fuel pump side

Mark-off line
on fuel pump

Gear case side

Mark-off line
on gear case

Marking

Marking on gear case

Standard mark

Sticker for adjusting injection angle

cam1
cam2

cam0.5

Gear case
Fuel injection pump

Mark-off line

Mark sticker
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