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SECTION 2 - ENGINE

2-8

TROUBLESHOOTING - L865, Lx865 AND Lx885

Engine System

PROBLEM POSSIBLE CAUSES CORRECTION
Correct the connection and/or
replace switch

Replace fuse

Check solenoid for battery
voltage and correct

Charge or replace battery

Supply fuel

Bleed the air

Replace

Repair in an authorized service
shop

Inspect and replace

Clean or replace

Overhaul engine

Buckle seat belt

Correct the connection or
replace the switch

Charge or replace battery

Replace fuse

Replace fuse

Bleed the air from the system

Repair at authorized shop

Replace

Check and correct

Engine will crank but does
not start

Engine will not crank or start

Engine runs erratically

Faulty key switch

Blown 5-amp electronic ignition
fuse (cab fuse panel)

Fuel solenoid not operating

Insufficient charging or complete
discharging of the battery

Lack of fuel

Air mixed in the fuel system

Clogged fuel filter

Irregular and faulty fuel supply
(injection pump trouble)

Improper viscosity of the
lubricating oil

Clogged air cleaner

No compression

Seat belt not fastened

Faulty key switch

Insufficient charging or complete
discharging of the battery

Blown 5-amp electronic battery
fuse (engine fuse panel)

Blown 15-amp key main fuse
(engine fuse panel)

Air mixed in the fuel system

Uneven fuel injection (faulty fuel
injection pump)

Clogged fuel filter

Defective governor
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SECTION 2 - ENGINE

2-7

GENERAL ENGINE DATA - L865, Lx865 AND Lx885
Model L865, Lx865, Lx885. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Engine Model 332T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Type 3-cylinder, 4-stroke, turbocharged diesel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Bore 111.8 mm (4.40″). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Stroke 106.7 mm (4.20″). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Displacement 3.15 L (192 cu. in.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Compression Ratio 16:1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Firing Order 1-2-3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Horsepower
(Gross) MFG rating 65 @ 2100 RPM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(SAE NET) 60 @ 2100 RPM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Torque
(Gross) MFG rating 220 Nám (163 ft. lbs.) @1400 RPM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ignition Type Compression. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Injection Pump Distributor Type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Speeds
Fast (no load) 2225 to 2275 RPM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Idle (no load) 1000 to 1050 RPM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cooling System Liquid with water pump and radiator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Capacity 15.1 L (16 qt.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lubricating System
Oil Capacity (including filter) 5.7 L (6 qt.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Electrical System
Starter 12V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Alternator 12V, 45 amps. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Battery 12V, 925 amps @ -18°C (0°F). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Thermostat
Opening Temperature 76°C (168°F). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Recommended Engine Fluids
Lubricating Oil SAE 10W-30 API SG/CF. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Fuel Use clean, quality No. 1-D or No. 2-D fuel (ASTM D975).. . . . . . . . . . . . . . . . . . . . . . .

Use No. 1-D if the ambient temperature is expected to be less
than 4°C (40°F) or if the loader is to be used at an altitude
exceeding 1524 m (5000′).

The sulfur content of the fuel should be no more than 0.5%.

The sediment and water content should not exceed 0.5%.

To prevent fuel flow problems in cold weather, use No. 1-2 diesel
fuel with a pour point of at least 10°F below the expected ambient
temperature.

Minimum cetane number is 40. Lower temperature or high
altitude operation may require the use of fuel with a higher cetane
number.

Coolant Clean soft water. Maximum antifreeze concentration 50% with. . . . . . . . . . . . . . . . . . . .
5% corrosion inhibitor.
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SECTION 2 - ENGINE

2-59

7. Apply a light coating of high-temperature
grease to the rear oil seal bore, seal and
journal. Use Tool No. FNH01301 and three
flywheel retaining bolts to install the seal.
Tighten the three bolts evenly and in
sequence.

8. If the initial production seal is being replaced,
install the service seal flush with the block
face. Any second or subsequent service seal
replacement must be fitted 1.5 mm (0.06″)
below the face of the cylinder block, 4.

Mount a dial indicator gauge, 1, on the end of
the crankshaft. Rotate the crankshaft, 2, and
check the runout of the seal, 3, does not
exceed 0.38 mm (0.015″).

9. Apply a liberal amount of penetrating oil to
the side seals to cause them to swell.

10. Install the correct bearing liners in the
connecting rod and cap. If the journals are
standard size, select the correct bearing
liners as for main bearings in steps 1 and 2.
Ensure the bearing liner tangs locate in the
slots of the rod and cap.

11. Install the connecting rod bearing cap, as
previously described in this section, with the
number on the cap on the same side as the
number on the rod. Install new nuts and
tighten to the correct torque. See
�Specifications Service Standards� in this
section.

Installation

1. Installation of the components to effect
complete reassembly of the engine follows
the removal procedure in reverse.

Figure 2-56

1

23

4

Figure 2-57
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SECTION 2 - ENGINE

2-111

OPERATING THE ENGINE AFTER
OVERHAUL
1. Check level of engine oil, coolant and fuel.

2. Disconnect the wiring harness connector at
the engine stop solenoid.

3. With the turbocharger oil return line
removed, place a suitable container below
the oil outlet port. Crank the engine until oil
flows from the open port. Reinstall the oil
return line.

4. Crank the engine until the oil pressure lamp
is extinguished.

5. Connect the wiring harness connector to the
engine stop solenoid.

6. Move the hand throttle to the 1/3 or 1/2 open
position and start the engine. Operate at no
more than 1500 RPM.

7. Run the engine at 1500 RPM for about 30
minutes to allow it to fully warm up and begin
the ring seating process. During warmup
observe the following:

• Listen for abnormal sounds.

• Monitor engine temperature.

• Check for fluid leaks (oil, coolant, fuel).
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SECTION 2 - ENGINE

2-164

CYLINDER HEAD REASSEMBLY
1. Insert the valves into the guide bores from

which they were removed and lap with a
suitable paste, ensure all traces of paste are
removed after lapping.

2. Lubricate all components with clean engine
oil on reassembly. Use a spring compressor
to reassemble the valves, valve springs,
rotators, and collets with new umbrella seals.

NOTE: Exhaust valves are fitted with
inner, 1, and outer, 2, rotators.

3. Coat all components with clean engine oil
prior to assembly, and insert each push rod
into its original position, ensuring each ball
end is seated in its cam follower.

CYLINDER HEAD INSTALLATION
Installation of the cylinder head assembly and
components is the reverse of the removal
procedure, observing the following,

1. Install new cylinder head, intake and exhaust
manifold gaskets.

NOTE: Ensure exhaust manifold gasket is
fitted correctly to suit profile of exhaust
ports.

2. Tighten the cylinder head bolts in sequence
from the center of the head, progressively in
three stages.

Stage 1, 156 Nám (115 ft. lbs.)

Stage 2, 190 Nám (140 ft. lbs.)

Stage 3, 217 Nám (160 ft. lbs.)

TA6010014

12

Figure 2-191
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SECTION 2 - ENGINE

2-216

THERMOSTART
To aid engine starting in cold weather conditions,
a thermostart system incorporating an integral
reservoir system is available.

The thermostart system is made up of a plug
assembly screwed into the intake manifold, a fuel
line connected to the injector leak-off tube and an
electrical circuit, connected to the ignition switch.

The plug assembly, 1, consists of a check valve
and electrically heated element.

Fuel is gravity fed to the plug assembly and, when
operating the key start/stop switch and the
thermostart switch, the heater and �igniter� coils
are both energized. The �heater� coil opens a
check valve which allows diesel fuel to flow
through the thermostart. The fuel is ignited by the
�igniter� coil in the manifold, heating the intake
manifold air prior to it entering the combustion
chamber.

When the thermostart switch is released to the off
position, the electrical current is disconnected
from the thermostart and the check valve closes.

FUEL PUMP
The fuel injection pump fitted to these vehicles is
the DP203 (emissionized) type. The fuel pump,
which is fed by either an electric lift pump or
draws fuel into itself via the transfer pump,
supplies fuel at high pressure to the fuel injectors.

INJECTORS
The fuel injectors, 1, mounted in the cylinder
head supply fuel in the form of a spray pattern into
the cylinder bores. The controlled amounts of fuel
ensure optimum engine performance throughout
the operating range.

Figure 2-301

Figure 2-302

Figure 2-303
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SECTION 6 - HYDRAULIC SYSTEM

6-29

To check main system pressure at the boom
cylinders, the boom must be up and resting on
the boom lockpins, 1.

The hydraulic system pressures are factory set.
Changes to the settings should not be necessary.

To access the control and relief valve area,
remove the step shield, 1.

Raise the seat and seat pan to the raised latched
position, 1. Be sure the seat support rod is
latched securely at 2, before working under a
raised seat.

CAUTION: DO NOT WORK UNDER RAISED
SEAT UNLESS SECURELY LATCHED IN THE
RAISED POSITION.

Figure 6-18

Figure 6-19

Figure 6-20
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SECTION 6 - HYDRAULIC SYSTEM

6-81

7. Install the drive gear, 1, into the housing, 2.
Install the idler gear, 3, into the housing.
Rotate the gears to help slide them into the
gear pockets.

8. Install the pump back plate, 1, over the gear
shafts. Check that the reference marks made
during disassembly align correctly.

9. Install the housing hardware with the four
bolts with sealing washers, 1, on the inside
bolt holes, 2, with the remaining bolts
installed in outside holes, 3. Torque the bolts
evenly in a criss-cross pattern to 34 - 38 Nám
(25 - 28 ft.lbs.).

19984493

1

3

2

Figure 6-131

1

Figure 6-132

19984494

3

2 11

Figure 6-133
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SECTION 8 - OPTIONAL EQUIPMENT

8-30

Use front holes, 1, for the pallet fork mounting.

GRAPPLE CYLINDER REPAIR
Removal

1. Lower the grapple to the closed or lowered
position.

2. Operate the auxiliary control, with the loader
engine �OFF,� to relieve any hydraulic
pressure in the grapple cylinders and lines.

3. Disconnect the hydraulic lines at the cylinder,
1, and cap to prevent loss of oil.

4. Remove the cylinder pins, 2 and 3. Note the
position of cylinder pin, 2, for reinstallation.

There are two positions for cylinder location;
use rear holes, 2, with the utility fork
mounting and front holes, 4, for the pallet fork
mounting.

Disassembly

5. Thoroughly clean the cylinder. Clamp the
cylinder in a vise at 1 to support the cylinder
and squeeze the barrel to the gland. This will
hold the gland from rotating when removing
the retaining nut, 2. A small pin punch can be
inserted into a hole in the barrel and gland at
3, to assist in holding the gland.

6. Remove the gland retaining nut, 2.

7. With a hammer and punch, drive the gland
into the barrel at 4, far enough to remove the
retaining ring, 5.

8. Slide the rod and piston assembly from the
barrel.

Figure 8-47

Figure 8-48

Figure 8-49
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