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1. GENERAL CAUTIONS FOR

MAINTENANCE WORK

1-4

(3) When the hose is pressurized, the hose length varies slightly at the bend. Allow this change to occur and do not

try to fasten the bend.

(4) It is necessary for the hose to have ample slackness for elongation and contraction, because its length will

change by +2 % to -4 % when used at high pressure.

(5) Use the proper adapters, not pipes, in order to reduce the number and length of joints and improve the external

appearance.

(6) Use an elbow to prevent excessive twisting or bending of the hose.

(7) Use adapters to make the hose as straight as possible. The outside appearance can be improved by avoiding

the use of hoses that are too long.

Not pressurized

When pressurized

Not good

Good

Not good Good

Not good Good

Not good Good



2. TECHNICAL DATA

2-1-2

Main specifications of machine
Transmission

Type -
HYDROMATIK

Closed circuit hydraulic transmissione)

Pump - With variable displacement

Hydrostatic motor - With double  displacement
Axle

Front - Rigid
Rear
Oscillating

- Oscillating

Total reduction
Deg 20

- 16,91 : 1

Differential reducers -
Conventional

(automatic proportional 
limited-slip differential)

Final gears - Epicyclic reducers

Item Unit 7

Brake

Service -
Drum - type on the front axle 

working on all the wheels

Parking - Manual lever on the drum 
type of the front axle

Engine

Main specifications

Engine model - 4TN 8 DSA2

Type -
Vertical type series water-

cooled 4cycle diesel engine

Combustion system - Direct injection

Number of cylinders - Bore × Stroke  x mm 4 - 8 90

Total displacement 2190

Rated output / engine speed (GROSS) 35 30

Compression pressure at 250 rpm Mpa 3.33 - 3.53

Specific fuel consumption -

Maximum idling speed rpm 3235

Minimum idling speed rpm 3185

Engine dry mass (excluding air cleaner and silencer) g 170

Lubricating method -
Forced lubrication 

with trochoid pump

Specific lubricating oil consumption g/kW•h



7 Electrical

2. TECHNICAL DATA

2-7-

To consult the electrical diagrams, refer to the specific chapter "5-2 Elecrical 
diagram" on page 5-2-1.



4. ENGINE

4-1-4

EXHAUST HAZARD!

ALCOHOL AND DRUG HAZARD!

EXPOSURE HAZARD!

BURN HAZARD!



4. ENGINE

4-2-2
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4. ENGINE

4-2-12

Rocker Arm Shaft Hole Diameter

Figure 4-2-12

Rocker Arm Shaft Outside Diameter

Figure 4-2-13

Figure 4-2-14

Cylinder Head Distortion

Figure 4-2-15



7. Tighten the lock nut (Figure 4-2-38, (1)), while
holding the valve bridge (Figure 4-2-38, (3))
with a wrench (Figure 4-2-38, (2)). Verify that
the valve clearance (Figure 4-2-38, (4) is zero “0”.

Note: There is a tendency for the clearance to 
decrease slightly when the lock nut is 
tightened. It is suggested that you make 
the initial clearance adjustment is made 
slightly on the “loose” side before 
tightening the lock nut.

8. To adjust the actual valve clearance between
the rocker arm and the valve bridge, insert
a feeler gauge (Figure 4-2-39, (1)) of the correct
thickness (See Adjustment Specifications on page
6-4) between the rocker arm
(Figure 4-2-38, (2)) and valve bridge
(Figure 4-2-38, (3)). Record the results and use
this value as an indication of wear.

Figure 4-2-39

9. If adjustment is required, proceed to the next
step.

10. Loosen the valve adjusting screw lock nut
(Figure 4-2-40, (5)) and valve adjusting screw
(Figure 4-2-40, (4)) on the rocker arm
(Figure 4-2-40, (3)) and check the clearance
gap (Figure 4-2-40, (2)) for evidence of dirt or
wear.

Note: There is a tendency for the clearance to
decrease slightly when the lock nut is 
tightened. It is suggested that you make 
the clearance adjustment is made 
slightly on the “loose” side before 
tightening the lock nut.

11. Adjust the valve clearance (Figure 4-2-40, (2))
by turning the adjusting screw (Figure 4-2-40,
(4)) until there is a slight “drag” on the feeler
gauge when sliding it between the rocker arm
and the valve bridge.

(3)

(1)

(2)

K000191
8D

(1)

(4)

.006

m.152
m

K0003566

(1)

(2)

(3)

4. ENGINE

4-2-22

Figure 4-2-40

12. Hold the adjusting screw (Figure 4-2-40, (4))
while tightening the valve adjusting screw lock
nut (Figure 4-2-40, (5)). Recheck the clearance.

13. Apply oil to the contact surface between the
adjusting screw and push rod.

14. Rotate the crankshaft to measure and adjust
the set of valves. Continue until all valves are
measured and adjusted.

K0001918

(1) (2)

(3) (4)

(5)

Figure 4-2-38



4. ENGINE

4-2-32

 9   
 9   

 9   
 

Figure 4-2-59

61  

Figure 4-2-61

Figure 4-2-62

62       
 

 
 

 
 

60   
60

 60

Figure 4-2-60

NOTICE

Do not rotate the crankshaft when using 
PLASTIGAGE. A false reading may result.



4. ENGINE

4-2-42

Figure 4-2-86

Figure 4-2-87

Figure 4-2-88

NOTICE

Always use a piston ring installation tool 
(expander) when installing piston rings. Never 
attempt to install piston rings by hand.

NOTICE

The oil ring expander  end
gap must be located 180° from the oil ring 

 end gap.
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4. ENGINE

4-3-5

Fuel injector retainer bolt 39.2 N·m Not applied

Fuel pump drive gear nut 78 - 88 N·m Not applied

High-pressure fuel injection line nuts 29 - 34 N·m Not applied

Fuel return line bolts 7.8 - 9.8 N·m Not applied

Fuel injection pump mounting nuts 23 - 28 N·m Not applied

Fuel injector nozzle case nut 39.2 - 44.1 N·m Not applied

Fuel injection pump plunger plug 30 - 35 N·m Not applied



4. ENGINE

4-3-1

Figure

22. If required, remove the intake manifold and fuel
pump insulator to access the fuel injection
pump mounting nuts.

 
 

23. Remove the fuel injection pump

. For purposes of future
injection timing purposes, record the fuel
injection pump timing index number located on
the boss on the engine side (back) of the of the
fuel injection pump .

Figure

24. If the fuel injection pump requires servicing, it
must be sent to an authorized YANMAR FIE
repair facility for repair and calibration, or
replaced with a new fuel injection pump.

NOTICE

• Never remove or attempt to remove the
tamper-proof devices from the full-load fuel
adjusting screw or the high-speed throttle limit
screw on the fuel injection pump and
governor assembly. These adjustments have
been made at the factory to meet all
applicable emissions regulations and then
sealed.

• Never attempt to make any adjustments to
these sealed adjustment screws. If
adjustments are required, they can be made
only by a qualified fuel injection shop that will
ensure the injection pump continues to meet
all applicable emissions regulations and then
replace the tamper-proof seals.

• Tampering with or removing these devices
may void the “YANMAR Limited Warranty.”

K0000263A

K0002047

NOTICE

Do not rotate the crankshaft with the injection 

pump removed.



4. ENGINE

4-3-2

Figure

Figure

10. Rotate the crankshaft counter-clockwise until
the dial indicator shows that the injection pump
plunger is at the bottom of its stroke. Rock the
crankshaft back and forth slightly to confirm a
point where the dial indicator shows no
movement. Zero the dial indicator.

11. Slowly rotate the crankshaft clockwise until the
dial indicator shows a pump plunger lift of 2.5
mm (0.098 in.).

12. Check the position of the flywheel target timing
mark (previously determined) 
in relation to the timing reference mark

 on the flywheel housing or
engine back plate. If the two marks are aligned,
the fuel injection timing is correct. If the marks do
not align, the fuel injection timing must be
adjusted. 

13. If the injection timing is correct, remove the dial
indicator and adapter. Replace the pump
plunger plug and its copper gasket and tighten
to specifications. Replace the flywheel
inspection port cover. Open the fuel supply
valve and remove the clamp from the fuel
supply hose and the fuel return hose.

14. Prime the fuel system. Operate the engine and
check for leaks.

If the timing marks did not align when performing 

the
, the following steps must be performed to

properly time the engine. 

1. Leave the dial indicator installed in the fuel
injection pump. Do not disturb the reading on
the dial indicator.

2. Rotate the flywheel until the target timing mark
 and the timing reference

mark  on the flywheel
housing or back plate are aligned.

NOTICE

Do not rotate the crankshaft during the 
remainder of this procedure.

1
4

K0002065

K0002066

K0002142



4. ENGINE

4-4-3

Figure 4-4-2

1 – Thermostat cover

2 – Thermostat cover gasket

3 – Thermostat

4 – Thermostat O-ring

5 – Special O-ring

6 – Engine coolant pump

7 – Temperature switch

8 – Gasket

9 – Engine coolant pump gasket

10 – V-belt

11 – Engine coolant pump V-pulley

12 – Spacer

13 – Engine coolant fan

14 – Water temperature sensor

(Electronically controlled engine)

K0000031A-01X



4. ENGINE

4-5-

Figure 4-5-2

Figure 4-5-3

K0000028B

K0000075A

On these model engines, the oil pump is located 
inside the front gear case cover and is driven by a 
boss on the front crankshaft gear. You must 
remove the front gear case cover to gain access to 
the oil pump.



4. ENGINE

4-6-4

5  

Figure 4-6-1

1 – Pinion shaft

2 – M4 bolts (3 used)

3 – Bearing retainer

4 – Pinion clutch assembly

5 – Return spring

6 – Pinion stop

7 – Retaining ring

8 – Gear housing

9 – Shift lever

10 – Torsion spring

11 – Plunger

12 – Dust covers (shims)

13 – Magnetic switch assembly (solenoid)

14 – Cover

15 – M6 bolts (2 used)

16 – Armature assembly

17 – Field coil assembly

18 – Positive (+) brushes

19 – Negative (-) brushes

20 – Brush holder assembly

21 – Rear cover

22 – M5 through bolts (2 used)

23 – M4 bolts (2 used)

K0000103A



4. ENGINE

4-6-14

Figure

3. Connect a wire lead between the mounting
base of the starter motor (Figure ,
(4)) and the battery negative terminal
(Figure , (5)).

4. Connect a voltmeter (Figure , (7)) to the
battery negative (-) terminal (Figure ,
(5)) and the main positive (+) battery terminal
(Figure , (3)) on the starter motor.

5. Install a switch (Figure , (6)) in a
circuit between the battery positive (+)
terminal (Figure , (2)) and the starter
magnetic switch (solenoid) terminal (Figure

, (8)) on the starter motor.

6. Use a suitable tachometer to monitor the rpm of
the starter.

7. Turn the switch to the ON position. Monitor the
rpm, amperage draw and voltage. For test
specifications, see 3TNV82A to 4TNV88 -
Standard and Optional and 4TNV94L to
4TNV106T - Standard and Optional on
page 11-4 for the appropriate starter motor.

K0002127A

No-Load Test
Test the characteristics of the starter motor by 
performing a no-load test.

NOTICE

The starter motor can be damaged if operated 
continuously longer than 10 seconds while 
performing the no-load test.

1. Secure the starting motor in a vise or other
suitable fixture.

2. Connect an ammeter (Figure , (1)) in
series between the battery positive (+) terminal
(Figure , (2)) and the main positive (+)
terminal (Figure , (3)) on the starter
motor.

Note: The ammeter and all wire leads used in
this test must have a capacity equal to or 
greater than the amperage draw 
specification for the starter motor being 
tested.

Installation of Starter Motor
1. Reinstall the starter motor to the flywheel

housing.

2. Reinstall the starter mounting bolts

(Figure , (1)). Tighten the bolts to
specification. See Tightening Torques for
Standard Bolts and Nuts.

Figure

3. Reconnect the electrical wires to the magnetic
switch assembly (solenoid). Be sure to place
the cover over the battery positive (+) cable
connection.

4. Reconnect the battery cables at the battery.

K0002126



4. ENGINE

4-7-10

Figure 4-7-14

Figure 4-7-15

Figure 4-7-16

Figure 4-7-17



4. ENGINE

4-9-

Engine stop or operation limits by ECU failure diagnosis function
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Black

Knocking noise at combustion too high

Combustion noise uneven

Noise other than combustion from engine

Engine vibration too big

Lubricant consumption too much

Lubricant diluted with fuel

Lubricant mixed with water

Oil pressure too low (oil pressure lamp on)

Overheated (water temperature lamp on)

Water temperature too low

Pressure down (air cleaner lamp on)

Pressure up

White exhaust color

Black exhaust color

Blow-by too much

Exhaust temperature up

Fuel consumption too much

Fuel mixed with water (oil-water separator lamp on)

Fuel filter contaminated too early

Battery charge defect (charge lamp on)

ECU indicator lamp flashing

ECU indicator lamp not on just after key-on (2 seconds)

Prescribed ECU control function not operate

Fuse meltdown, disconnection (repeated)

ECU indicator lamp not on just after key-on

ECU indicator lamp on just after key-on (2 seconds)

Engine not start (not even initial combustion)

Engine not start (stall after serial combustion)

Engine starts later then ever

None

Little

Much

Speed change by accelerator not available (constant speed)

Specified speed setting not available

Poor acceleration

Return to low speed not smooth

Hunting

Hunting

Normal

White



5. ELECTRIC SYSTEM

2 4

2 4 Electric system description



6. HYDRAULIC SYSTEM

3-4  Hydrostatic pump

3 4

A) Hydraulic servo control

B) Two pressure relief valves :
one for forword motion and one for reverse motion

C) Booster pump (filling)

D) Power absorption control valve

E) Booster pump valve

F) Two solenoid valves for motion reversal

G) Working pressure control valve

H) Hydraulic pump and steering unit

F G CA F B

HDEB
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