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Cleanliness

Cleanliness of the tractor hydraulic system is
essential for optimum performance. When
carrying out service and repairs, plug all hose
ends and component connections to prevent
dirt entry.

Clean the exterior of all components before
carrying out any form of repair. Dirt and
abrasive dust can reduce the efficiency and
working life of a component and lead to costly
replacement. Use of a high pressure washer
or steam cleaner is recommended.

OPERATIONAL CONSIDERATIONS

Stop the engine, if at all possible, before
performing any service.

Place a warning sign on units which, due to
service or overhaul, would be dangerous to
start. Disconnect the battery leads if leaving
such a unit unattended.

Do not attempt to start the engine while
standing beside the unit or attempt to bypass
the safety start switch.

Avoid prolonged running of the engine in a
closed building or in an area with inadequate
ventilation as exhaust fumes are highly toxic.

Always turn the radiator cap to the first stop, to
allow pressure in the system to dissipate when
the coolant is hot.

Never work beneath a tractor which is on soft
ground. Always take the unit to an area which
has a hard working surface.

If it is necessary to raise the tractor for ease of
servicing or repair, be sure that safe and
stable supports are installed, beneath axle
housings, casings, etc., before beginning.

Certain repair or overhaul procedures may
necessitate separating the tractor, either at
the engine/front transmission or front
transmission/rear transmission locations.
These operations are simplified by the use of
the tractor splitting kit/stands. Should this

equipment not be available, then every
consideration must be given to stability
balance and weight of the components,
especially if a cab is installed.

Use footsteps or working platforms when
servicing those areas of a tractor that are not
within easy reach.

Before loosening any hoses or tubes
connecting implements to remote control
valves, etc., switch off the engine, remove all
pressure in the lines by operating levers
several times. This will remove the danger of
personal injury by oil pressure.

Prior to pressure testing, be sure that all hoses
and connectors, not only of the tractor, but
also those of the test equipment are in good
condition and tightly secured. Pressure
readings must be taken with the gauges
specified. The correct procedure should be
rigidly observed to prevent damage to the
system or the equipment, and to eliminate the
possibility of personal injury.

When equipment or implements are required
to be attached to the hydraulic linkage, either
for testing purposes or for transportation, then
“position control” should be used.

Always lower the loader and backhoe buckets
to the ground or engage the safety locks
before leaving the tractor.

If high lift attachments are mounted to a unit,
beware of overhead power, electric or
telephone cables when traveling. Keep the
attachment near to ground level to increase
stability.

Do not park or attempt to service a unit on an
incline. If unavoidable, take extra care and
block all wheels.

Prior to removing wheels and tires from a unit,
check to determine whether additional ballast
(liquid or weights) has been added. Seek
assistance and use suitable equipment to
support the weight of the wheel assembly.
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FIGURE 1-11
Valve Assembly Components
1 Intake valve spring retainer lock 6 Exhaust valve
2 Intake valve spring retainer 7 Exhaust valve spring
3 Intake valve seal 8 Exhaust valve seal
4 Intake valve spring 9 Exhaust valve spring retainer and rotator
5 Intake valve 10 Exhaust valve spring retainer locks
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FIGURE 1-26

Timing Gears

Camshaft gear
Crankshaft gear
Camshaft drive gear
Injection pump drive gear
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6. Remove the two bolts retaining the pump

in the timing gear casing, then remove the
pump from the engine and drain the
remaining oil from the reservoir.

. Remove the retaining bolts, then remove
the front cover and gasket. Remove the
oil slinger.

. Before removing the timing gears, Figure
1-26, use a dial indicator or feeler gauges,
to measure the backlash between each
set of mating gears, Figure 1-27. Rotate
the gears and check the backlash at four
equidistant points on the gears. Replace
the gears if the backlash exceeds the
specified limits. Refer to the following
specifications for gear backlash limits.

FIGURE 1-27

Measuring Timing Gear Backlash

Camshaft gear

Qil slinger (reference only)
Feeler gauge

Camshatt drive gear

HOON—

CAMSHAFT DRIVE GEAR

Backlash with crankshaft gear - 0.001 - 0.009”
(0.025 - 0.23 mm).

Backlash with camshaft gear - 0.001 - 0.009”
(0.025 - 0.23 mm).

Backlash with fuel injection pump drive - 0.001
- 0.012” (0.025 - 0.30 mm).

CAMSHAFT GEAR

Timing gear backlash - 0.003 - 0.008” (0.08 -
0.20 mm).
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FIGURE 1-45

Connecting Rod Bushing Removal And Installation

1 Handle tool no. 818 or FNH00514
2 Adaptor tool no. 818 or FNH09514
3 Connecting rod

4 Split in bush

4. Check the connecting rod components for
damage and place each connecting rod in
an alignment fixture to check for distortion.

PISTON AND CONNECTING RODS

Piston Ring Side  0.0024” - 0.004”
Clearance (0.061 mm - 0.104 mm)
Connecting Rod

Distortion

Maximum Twist 0.0120” (0.30 mm)

Maximum Bend 0.0040” (0.10 mm)
Clearance
Bushing-to- 0.0005” - 0.0007”
Piston-Pin

(0.013 mm - 0.018 mm)

5. Check the piston pin bushings for wear or
damage. Measure the outside diameter of
the piston pin and the inside diameter of
the connecting rod bushing. If the
clearance is not within the specified limits
as shown in the previous table, press out
the connecting rod bushing and install a
new bushing using tool No. 818 or
FNHO09514 with a suitable adapter, Figure
1-45.
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FIGURE 1-46

Connecting Rod Bushing Installed

1 Connecting rod bush installed
2 Lubricating hole

NOTE: Line up the bushings so that the
splitis at right angles to the connecting
rod’s longest axis and ensure the
bushing does not protrude from either
side of the rod.

. After installation of a new connecting rod

bushing, use the hole in the top of the rod
as a guide and drill a 0.25” (6.4 mm)
diameter hole through one wall of the
bushing, Figure 1-46.

. Use an expansion reamer to ream the

bushing to obtain the specified
bushing-to-piston pin clearance. Remove
burrs and metal chips from the rod before
fitting the piston pin.
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CRANKSHAFT

Removal

1. Remove the engine from the tractor,
“Separating the Tractor” and place on an
engine stand.

. Remove the pressure plate and clutch
disc assembly from the flywheel, see
“Transmissions”.

. Remove the flywheel and engine rear
cover plate as previously described in this
section.

. Remove the crankshaft pulley and engine
front cover as previously described in this
section.

NOTE: If the crankshaft is removed
with the cylinder head in position,
ensure all timing marks are realigned
prior to reassembly. This action will
prevent possible interference between
the valves and pistons during
reassembly.

. Remove the oil pan sump, the oil pump
and intermediate shaft as previously
described in this section.

. Remove the connecting rod and main
bearing caps and liners and identify to
facilitate reassembly.

. Carefully lift the crankshaft out of the
cylinder block.

Inspection and Repair

NOTE: Current production engines may
have a crankshaft with main or crankpin
journals ground 0.010” (0.25 mm)
undersize. These are identified with the
letters “010 MUS” and/or “010 PUS”
respectively. The letters are stamped on

one of the crankshaft counterbalance
weights.

1. If the crankshaft gear teeth are
excessively worn or chipped, install a new
crankshaft gear which must be fully
located on the shoulder of the crankshaft.

1-39

o

R-1-1-58

FIGURE 1-60

Crankshaft Journal Measurements

2. Clean the crankshaft and drilled
passages. Dress minor imperfections
with an oil stone and refinish severely
marked journals to the next undersize
bearing.

Measure the diameter of each journal in
four places to determine out-of-round,
taper or wear, Figure 1-60. Measurement
“A” compared with “B” indicates vertical
taper, while measurement “C” compared
with “D” indicates horizontal taper.
Measurements “A” and “B” compared with
“C” and “D” indicate journal out-of-round.

If the journal exceeds the specified wear
limit (0.005”), refinish the journals to the
next undersize bearing as shown in the
following table:

Examine the rear oil seal journal for score
marks, remove minor imperfections with
fine emery cloth, and if severely damaged,
replace the crankshaft.
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10.

11.
12.
13.

14.

FIGURE 1-74
Air Cleaner Hoses - Removal

1 Air cleaner restriction switch wires
2 Air cleaner outlet tube
3 Hose clamps

. Disconnect the air cleaner restriction

switch wires, Figure 1-74.

. Loosen the hose clamps and disconnect

the air cleaner outlet tube at the hose
connection to the intake manifold, Figure
1-74.

Loosen the radiator shell support bolts,
Figure 1-75.

NOTE: If tractor is equipped with a
loader, support the loader frame side
rails.

Using suitable lifting equipment, support
the radiator shell, then remove the
radiator shell lower retaining bolts.

Remove the radiator shell with the
reservoir and air cleaner as an assembly.

Disconnect the upper and lower radiator
hoses, Figure 1-76.

Remove the fan shroud bolts from the
radiator.

Remove the radiator base support bolts
and lift the radiator out of the tractor.

FIGURE 1-75

Radiator Shell Removal

1 Radiator grille bolts
2 Radiator shell retaining bolts
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FIGURE 1-76

Radiator Hoses Removal

1 Fan shroud retaining bolts
2 Lower radiator hose
3 Upper radiator hose
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PROBLEM

POSSIBLE CAUSES

CORRECTION

Oil pressure warning light
fails to operate

Bulb burnt out

Warning light pressure switch
faulty

Warning light circuit faulty

Replace bulb

Replace pressure switch

Check and replace wiring

Excessive exhaust smoke

Exhaust leak on exhaust manifold
side of turbocharger, where fitted

Air cleaner dirty or restricted

Excessive fuel delivery

Install new gasket

Clean

Overhaul injection
pump/injectors

Water temperature gauge
fails to reach normal
operating temperature

Faulty temperature sender switch
Incorrect or faulty thermostat

Faulty water temperature gauge

1-59

Replace sender switch
Replace thermostat

Replace temperature gauge
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OIL PUMP
RotorClearance .................... 0.001” - 0.006” (0.025 mm - 0.15 mm)
Rotor-to-Pump Housing Clearance ..... 0.006” - 0.011”7 (0.15 mm - 0.28 mm)
RotorEndPlay ..................... 0.001” - 0.0035” (0.025 mm - 0.089 mm)
Relief Valve Pressure ................ 60-70 Ibf/in2 (4.1 bar - 4.8 bar)
(4.2 kg/cm2 - 4.9 kg/cm?2) at 2000 rev/min
Relief Valve Spring Tension ........... 1.07” (27.2 mm) under 10.7 Ib. - 11.9 Ib.
(4.85 kg - 5.4 kg) load
Temperature Oil Viscosity and Type API Engine Oil & Filter
Classification Change Period (hours)
Below -12° C. Low Ash, SAE 5W CcC 150
(10°F.) Supplement 1 or Low Ash
SAE 5W/20
Supplement 1 or CcC 150
SAE 10W-30 ' CD 150
-12°C.t0 4° C. | Low Ash, SAE 10W CD 300
(10° F.to 40°F.) | Series 3 or
SAE 10W-30 CD 300
0°C.t032°C. Low Ash, SAE 20 CD 300
(32°F.t0 90°F.) | Series 3 or
SAE 10W-30 CD 300
Above 24° C. Low Ash, SAE CD 300
(75° F.) 30 Series

NOTE: When using diesel fuel with a sulphur content below 1.0% Series 3 diesel engine oil
with an A.P.l. classification of CC may be used instead of CD oil, but the oil and filter
change interval must be reduced to 150 hours.

When using diesel fuel with sulphur content between 1% and 1.3% use only oils listed above but
reduce the oil and filter change period to every 50 hours.
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FIGURE 2-9

Fuel Injector Line Connections
1 Injector connections

4. Loosen the injector line connections,

Figure 2-9. Continue to crank the engine
until air-free fuel is discharged from the
connections. Tighten each connection in
turn while the engine is still cranking.

5. Run the engine and check for leaks.

IDLE SPEED ADJUSTMENT
1. With the engine running and at normal

operating temperature, disconnect the
throttle linkage at the injection pump,
Figure 2-10.

. Loosen the locknut and adjust the idle
speed stop screw until a 680-850 RPM
idle speed is obtained, and reconnect the
throttle linkage.

. Operate the throttle several times and
check that the idle speed obtained
corresponds with the reading in step 2.
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FIGURE 2-10

Fuel Injection To Pump Adjustment

Idle stop locknut
ldle stop screw
Throttle lever
Locking sleeve
Throttle rod

N =

MAXIMUM NO-LOAD SPEED
ADJUSTMENT

IMPORTANT: The maximum no-load speed
screw is adjusted and sealed at the factory for
correct fuel delivery and maximum noload
speed. If the maximum no-load speed is
above or below the specified range, then
adjustment may be made as follows:

1. With the engine running and at normal
operating temperature, disconnect the
throttle linkage at the fuel injection pump,
Figure 2-10.

2. Cut and remove the maximum no-load
speed stop screw sealing wire and
remove the locking sleeve.

3. Set the throttle lever at the injection pump
to the maximum no-load speed position,
then loosen the locknut and adjust the
screw until @ maximum no-load speed
between 2350-2400 RPM is obtained.
Tighten the locknut, and secure the
adjustment with a new sealing wire and
locking sleeve.
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FIGURE 2-22

DPA Injection Pump Drive Gear Timing

Pump drive gear
Camshaft drive gear
3-Cylinder timing mark
4-Cylinder timing mark
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INJECTION PUMP INSTALLATION

1.

2.

Place a new O ring on the pump mounting
flange.

If the pump timing cover is in position on
the engine front cover, it should be
removed.

. Ensure that the injection pump drive gear

is correctly meshed with the camshaft
drive gear so that the timing marks are
aligned, Figure 2-22.

NOTE: All engines with a DPA
distributor type fuel injection pump
have a common fuel injection pump
drive gear. This gear features two
timing marks identified by numerals
“3” and “4” for 3 and 4-cylinder
engines respectively.

4.

10.

11.
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Install the injection pump, making sure
that the drive hub dowel pin engages with
the hole in the drive gear - turn pump drive
shaft as necessary, then secure pump
loosely to the engine front plate with the
three securing bolts.

. If the pump has been internally timed,

rotate the pump clockwise, as viewed
from the rear end, 1/2 a division relative to
the zero degree mark on the rear of the
engine front plate.

If the pump has not been internally timed,
aligned the scribed line on the pump
flange with the center punch reference
mark previously made on the rear of the
engine front plate.

. Tighten the injection pump retaining bolts

to 18 ft. Ibs. (24 N-m) torque.

Insert the three drive gear securing bolts
and tighten to 22 ft. Ibs. (30 N-m) torque.

Connect all fuel pipes, electrical solenoid
wire and throttle control rods or cables to
the injection pump.

Install the pump timing cover into the
engine front cover, using a new gasket,
and tighten the retaining screws.

Bleed the fuel system as follows:

a. Make sure there is sufficient fuel in the
tank and all connections are tight.

b. Remove the bleed screw from the top
of the filter and allow the fuel to flow
until it is free from air bubbles. Install
the bleed screw and tighten.

c. Loosen the bleed screw on the injector
pump and crank the engine until the
fuel flowing is free from air bubbles.
Tighten the bleed screw.

d. Loosen the injector line connectors at
the injectors and crank the engine with
maximum throttle until fuel free from air
bubbles flows. Tighten the connectors.
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INJECTORS
DESCRIPTION AND OPERATION

FIGURE 2-23

Fuel Injector Assembly

Washers

Spring adjusting nut
Fuel inlet

Needle valve
Washer

Needle valve seat
Nozzle tip

Nozzle retaining nut
Nozzle body

10 Nozzle holder

11 Spring

12 Copper washer

13 Cap nut

14 Leak-off line connector

OCoOoONOOUA~WN —

The engine injector function is to inject fuel into
a pressurized cylinder in a fully atomized
condition so as to burn efficiently with a
minimum of smoke.

Each injector consists of a nozzle assembly,
containing a needle valve, and a nozzle holder
assembly housing the injector needle valve
regulating spring, Figure 2-23.

Fuel from the fuel injection pump enters the
injector fuel inlet and passes down through a
drilling in the nozzle holder and body to the
needle valve seat.

The fuel, pressurized by the injection pump,
lifts the needle valve off the seat against the
action of a spring. The fuelis then forced, in an
atomized state, through the four holes in the
nozzle tip. When the pressure from the
injection pump drops, the needle valve snaps
back onto the seat under pressure from the
spring.

To provide lubrication of the injector, a small
amount of fuel is permitted to leak up between
the needle valve and the nozzle body. The
excess fuel rises to the top of the injector and
returns to the fuel tank via an injector leak-off
line.
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FIGURE 2-43

Cleaning Element With Compressed Air

INSPECTION AND REPAIR

1.

2.

Clean and examine the outer casing.
Repair any damaged seams.

Check the condition and security of the
rubber dust collector.

If dust is present inside the outer element,
it must be replaced. If satisfactory, clean
the element by tapping both ends on the
palm of the hand. Do not tap the element
against a hard surface as it will be
damaged or distorted.

Alternatively, compressed air, not
exceeding 30 Ibf/in2 (2 bar) may be used.
Insert the air line nozzle inside the
element and blow the dust from the inside
to the outside. Blow loose particles from
the outside of the element by holding the
nozzle at least 6” (150 mm) from the
element. Protect the eyes when carrying
out this operation.
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FIGURE 2-44

Washing The Element

5. If undamaged, wash the element every

300 hours or after five dry cleanings,
whichever occurs first using the following
procedure.

IMPORTANT: Never use fuel oil, gas,
solvent or water hotter than the hand can
stand, otherwise the element may be
damaged.

a. Washing the element. Seal the small
hole at the closed end of the filter with a
strip of adhesive tape and place the
filter, open end up, in a deep flat
bottomed container or tube. Add a
small amount of non-sudsing washing
powder (automatic washing machine
type) to the inside of the filter element.
Add warm water, 100 degrees F (35
degrees C), to the inside of the element
until the level in the container is just
below the open end of the element.
Allow the elementto soak for atleast 15
minutes (but never more than 24
hours) in the cleaning solution.



SECTION 2 - FUEL SYSTEMS

FUEL INJECTION PUMP - DPA DISTRIBUTOR TYPE

DESCRIPTION ft. Ibs. N'‘m Kgf m
End Plate Screws 3.4 5 0.5
Fuel Inlet Connections 30 40 4.1
Transfer Pump Rotor 5 7 0.7
Head Locking Screws 14 19 1.9
Advance Device Cap Nut 9 12 1.2
Cam Advance Screw 33 45 4.6
Head Location Fitting 29 39 4.0
Advance Device Spring and Piston End Caps 21 29 3.0
Fuel Connection Studs (Banjo and Radial) 23 31 3.2
Governor Control Cover Studs 5 7 0.7
Governor Control Cover Cup Nuts 3 4 04
Head Locating Fitting End Nut 17 23 24
Governor Control Bracket Screw 2 3 0.3
Throttle and Shutoff Shaft Retaining Nuts 25 35 0.4
Drive Hub Screw (Slacken and retighten to this 27 37 3.7
torque three times after testing pump)

Drive Plate Screws (First tighten to high torque 29 (21) 39 (28) 4.0 (2.9)
figure then slacken and retighten to low torque

figure)

Governor Weight Carrier Securing Screws 9 12 1.2
Delivery Valve Holders 42 57 5.8
Pump Drive Gear Retaining Bolts 22 30 3.1
Governor Spring Retaining Bolt 3 4 0.4
Control Fork Socket Screws 2 3 0.3
Injector Nozzle Retaining Nut 50 70 71
Injector Retaining Bolts 17 22 2.2
Injector Leak-Off Line Banjo Bolts 10 12 1.2
Injector Cap Nut 50 70 7.1
High Pressure Gland Nuts at Injector 23 32 3.3
High Pressure Gland Nuts at Fuel Injection Pump 23 32 3.3
Injection Pump Retaining Bolts 18 24 2.4
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Engine Coolant Temperature Gauge

Indicates the temperature of the engine
coolant. If the needle enters the red sector
while the engine is running, stop the engine
and investigate the cause.

NOTE: When the key-start/stop switch is
turned off, the gauge needle assumes a
random position.

Engine Oil Pressure Warning Light

Indicates low oil pressure and should go off
immediately after the engine starts.

IMPORTANT: If the light comes on while the
engine is running, stop the engine and
investigate the cause.

Power Reversing Transmission
Temperature Warning Light

The power reversing transmission warning
light indicates overheating of the oil in the
transmission. Do not operate the
transmission if the light comes on. Check that
the oil level is correct, place the transmission
in neutral and run the engine at 1000-1200
RPM until the warning light goes out.

Air Cleaner Restriction Warning Light

Will light when the air cleaner requires
servicing. If the light comes on while the
engine is running, stop the engine and service
the air cleaner.

NOTE: When the key-start switch is turned
to “ON” the light will come on to indicate
that the lamp is functioning. The light will
go off with the engine running and the air
cleaner functioning correctly.

The air cleaner warning light is connected into
the oil pressure warning light circuit. In the
event of low oil pressure, both the air cleaner
and oil pressure warning lights will come on.

Alternator Warning Light

Indicates the battery is not being charged an_d
should go off when the engine speed is
increased above idle.

Fuel Gauge

Indicates the level of fuel in the tank and is only
operative with the key-start switch in the “ON”
position.

Diodes

For all models with a dry type air cleaner, the
oil pressure sender and air cleaner restriction
warning light circuits are interconnected by a
diode.

This system provides a check facility for the
warning bulbs. When the key-start/stop switch
is actuated, both the oil pressure and the
restriction warning lights come on. Once the
engine has started and the correct oil pressure
established, both warning lights should go off.

However, if the air cleaner is restricted, then
the bulb is grounded through the restriction
vacuum switch and remains on.

NOTE: When the oil pressure is low, both
the oil pressure and the air cleaner
restriction warning lights come on.
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TESTS

Before commencing battery tests, check the
battery for clogged vents, corrosion, raised
cell covers or a cracked case. The following
tests are performed using a hydrometer, a
battery starter tester (high-rate discharge
tester) and a battery charger.

Specific Gravity - This test will determine the
state of battery charge. Proceed as follows:

1. With the float in the vertical position, take
the reading at the level of the bottom of the
curved portion of the liquid.

2. Adjust the hydrometer reading for
electrolyte temperature variations by
subtracting four points (0.004 specific
gravity) for every 10 degrees F (5.5
degrees C) below the temperature at
which the hydrometer is calibrated and by
adding four points (0.004 specific gravity)
for every 10 degrees F (5.5 degrees C)
above this temperature. '

The following are examples using a
hydrometer calibrated at 86 degrees F (30
degrees C).

Example 1:

Temperature below 86° F (30° C)
Electrolyte temperature 66° F (19° C)
Hydrometer reading 1.270
Subtract 11.00 x 0.004 0.008

55

Corrected Specific Gravity 1.262

3-17

Example 2:

Temperature above 86° F (30° C)
Electrolyte temperature 104° F (40° C)
Hydrometer reading 1.270
Subtract 10.00 x 0.004 0.007

55

Corrected Specific Gravity 1.277

. Use the following table to determine the

state of charge:
State of Charge  Corrected Specific

Gravity
100 % 1.280
75 % 1.230
50 % 1.180
25 % 1.130
Discharged 1.080

NOTE: Specific gravity should not vary
more than 0.025 points between cells.

. If the specific gravity is 1.280 or more, the

battery is fully charged.

. Should the corrected specific gravity be

below 1.280, charge the battery and
inspect the charging system to determine
the cause of low battery charge.

NOTE: If distilled water has recently
been added, the battery should be put
to work for a short period, otherwise
accurate hydrometer readings will not
be obtained.
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R.3.12.03

Rotor
Insulator
Washer
Spring washer
Nut
Suppressor
Washer

Nut

OCONOODMWN=

Bolt

10 Nut

11 Washer

12 Regulator/brushbox
13 Bearing

14 Nut

15 Washer

Alternator Components
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FIGURE 3-32

16 Insulator

17 Rear end bracket
18 Insulator

19 Stator

20 Rectifier

21 Insulator

22 Nut

23 Washer

24 Pulley

25 Spacer

26 Washer

27 Through bolt
28 Fame

29 Double spacer
30 End bracket
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FIGURE 3-42

Regulator And Rotor Field Circuit Test

2.2 Watt test lamp

IND (indicator) terminal
12 volt battery

205 Ohm resistor
Sensor terminal

AW =

Regulator and Rotor Field Circuit Test
Refer to Figure 3-42.

1. Connect a 12 volt battery and a 2.2 watt
test lamp in series between the “IND”
(indicator) terminal and the alternator
frame (negative side to frame).

2. Connect a 205 ohm resistor between the
positive terminal of the battery and the
sensor terminal.

The test lamp should be on. If the test lamp is
not on, a fault is indicated in the rotor circuit.
Check brushes, slip rings and continuity of
rotor field windings.

If examination indicates these parts are
satisfactory, the regulator is suspect.

FIGURE 3-43

Rotor Field Winding Continuity Test

1 Rotor
2 Sliprings
3 Ohmmeter

Rotor Field Winding Continuity Test
Refer to Figure 3-43.

1. Remove the regulator and brushbox
assembly as described in this Section.

2. Connect an ohmmeter between the two
slip rings. The resistance should read 3.2
ohms.

If the resistance is outside of the specificatic_)n,
replace the rotor as detailed in the following
Overhaul Section.
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QUICK TEST 1

A.

PRELIMINARY TEST (ENGINE OFF)

A1

A2.

A3.

A4.

AS.

INSPECT BELT, PULLEYS, CONNECTIONS, FUSES;

LOAD TEST BATTERY, CHECK BATTERY ELECTROLYTE.

.| Turn key on, is warning lamp on?]

Go to Step B1

INO| YES

Ground warning lamp lead at
alternator; is warning lamp on?

YES NOJ ->

Repair open in warn-

Y
Reconnect warning lamp, bypass
regulator; is warning lamp on?

ing lamp circuit.

YES NO —

Repair open in brush/
rotor field circuit.

Y
Remove regulator bypass, disconnect
temp. sensor lead at alternator; is
there battery voltage at the end of
the temperature sensor lead?

.NOI YES

4
Remove temp. sensor and replace it
with a jumper wire; is there battery
voltage at the end of the temperature
sensor lead?

Replace the voltage
regulator.

[YES NO—

Repair open in the
temp. sensor circuit.

\ 4
[Replace the temperature sensor.j
Y
[Go to Step B1.
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SECTION 3 - ELECTRICAL SYSTEM

The following general nut and bolt installation torque requirements (lubricated) apply to any
operation not previously listed.

Size ft. Ibs. N-m Kgf m

METRIC BOLTS

M4 2 2.7 0.28
M5 4.0-45 5.0-6.2 0.55-0.62
M6 6-8 8.5-10.6 0.9-1.1
M8 16-18.5 21-25 2.2-25
M10 30-37 41-51 4.2-51
M12 52-66 70-90 7.2-9.1

INCH BOLTS

6-32 1 14 0.14
6-40 1 1.5 0.15
8-32 1.5-2.0 2.1-2.9 -0.21-0.28
8-36 1.5-2.0 2.1-3.1 0.21-0.28
10-24 2-3 3.0-4.2 0.28-0.41
10-32 2.5-3.5 3.3-4.8 0.35-0.48
1/4-20 5-75 6.8-10.1 0.7-1.0
1/4-28 6-8 7.8-11.6 0.8-1.1
5/16-18 11-15 15-20 1.5-2.0
5/56-24 12-16 17-21 1.6-2.2
3/8-16 20-26 28-35 2.8-3.5
3/8-24 21-29 29-39 2-9.4.0
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FIGURE 3-62
Engine Cranking Circuit

20 Transmission - safety start switches (4 x 4) 71 Transmission safety start switch 8 x 8
22 Key-start/stop switch 72 PTO safety switch
36 Safety start connectors 73 Connector
41 Starter relay 74 Transmission safety switch 6 x 4
46 Main connector
58 Starter solenoid A 6 x 4 Transmission safety circuit
70 PTO safety start switch B 8 x 8 Transmission safety circuit
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SECTION 4 - TRANSMISSION

When the engine is running, the oil in the
converter flows from the impeller to the turbine
and back to the impeller through the stator.
This flow produces a maximum torque
increase of about 2.83 when the turbine is
“stalled”. When enough oil flow is developed
by the impeller, the turbine begins to rotate,
driving the front input shaft. The torque
multiplication gradually decreases as turbine
speed approaches impeller speed, and
becomes 1 to 1 when the turbine is being
driven at nine tenths impeller speed.

When the turbine is rotating at approximately
nine tenths impeller speed, the converter
stops multiplying torque because the oil is now
acting on the rear face of the stator blades.
The action of the oil on the rear face of the
stator unlocks the one-way clutch, permitting
the stator to rotate in the same direction as the

turbine and impeller. Through this. action the -

converter becomes an efficient fluid coupling
by transmitting engine torque from the
impeller to the turbine.

When the turbine is rotating less than nine
tenths impeller speed, the converter is
multiplying torque through the action of the
stator. This action, produced by oil acting on
the front face of the stator blades, tends to
rotate the stator in the opposite direction of the
impeller and turbine. However, the one-way
clutch prevents this opposite rotation and
allows the stator to direct oil back to the
impeller, thereby  producing  torque
multiplication.

OIL DISTRIBUTOR

The oil distributor, Figure 4-6, consists of a
pressure regulating valve, a bypass valve, the
hydraulic pump and a series of oil passages
for oil distribution.

Oil from the hydraulic pump enters the
distributor, under pressure through the inlet
passage, and is directed to the pressure
regulating valve and bypass valve by means
of internal passages. Additional passages
then direct the oil to the solenoid control valve
and torque converter.

4-5

FIGURE 4-6

Qil Distributor

Oil distributor housing
Regulating valve
Bypass valve
Hydraulic pump
Stator support
Control valve

oOUNhsWN—

The bypass valve, working in conjunction with
the pressure regulating valve, bypasses oil
back to sump thereby limiting the maximum oil
pressure for the torque converter.

The pressure regulating valve regulates oil
pressure to the control valve which, in turn,
directs this pressure regulated oil to the
hydraulic clutch assemblies.
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: | Torque Converter Pressure Qil
- Torque Converter Return Oil

- Reservoir and Exhaust Qil
FIGURE 4-16

Transmission Lubrication Oil Flow

Lubrication gallery
Reverse clutch gallery
Forward clutch gallery
Feed to torque converter

W -

Qil from the torque converter then flows back
to the distributor between the stator support
and the frontinput shaft. Itis then picked up by
the cooler tube on the left-hand side of the
transmission case and directed to the cooler,
Figure 4-17. The cooler is located in front of
the engine coolant radiator with the

backhoe/loader hydraulic oil cooler, Figure

4-19.

Qil from the cooler is returned to the
transmission via a tube on the left-hand side of
the tractor to the oil filter then over the
transmission housing and through a tube on
the right-hand side of the transmission case,
Figure 4-18. The tube directs the oil via the
distributor to the lubrication passages in the
rear input shaft rear clutch hub and the output
shaft for lubrication of bearings, Figure 4-16.

5 Return from torque converter
6  Return from oil cooler

7 Forward clutch

8 Reverse clutch

.tx' 5l =
A /
R G F
r&%’ 1R i b Eik#._— < Ol
__] \____Jl'\ ; , o o \G
== 7 .
4 F— 3 2 2 i
- 0 1
UR-5-1-17 &,
FIGURE 4-17
Transmission Coaling System
1 Filter return pipe 4 Pressure test point
2 Filter 5 Cooler inlet line

3 Temperature switch 6 Coaler outlet line

4-14



SECTION 4 - TRANSMISSION

»_)
1
%
+
00)
-0 [ IJ
IR-4-1-30 | T
FIGURE 4-28 FIGURE 4-29
Safety Start Switch Test Solenoid Control Valve Removal
1 Switch 1 Solenoid control valve assembly
2 Bub 2 Oil distributor
3 Battery 3 Gasket
INSPECTION SOLENOID CONTROL VALVE
1. Inspect the conical ends of the switch REMOVAL

plungers for nicks or burrs. If nicks or
burrs exist that cannot be removed by
polishing, install a new plunger.

Check the safety start switches for
operation by connecting the switch to a
suitable bulb and battery as illustrated in
Figure 4-28.

Depress and then release the operating
button. The switch is operating correctly if
the light comes on when the button is
depressed and goes out when the button
is released. If the switch is faulty, install a
new switch.

INSTALLATION

1.

Install a new O ring seal onto the safety
start switches, then install into the
transmission top cover and tighten to 25 ft.
Ibs.

. Install the steering console lower panel.

4-24

1. Remove the fuel tank.
2. Remove the steering column assembly as

described in Section 7 “Steering

Systems.”

. Remove the solenoid control valve wiring

harness retaining clips then withdraw the

connectors from the control valve
solenoids.
Remove the solenoid control valve

retaining bolts and lift the solenoid control
valve from the distributor housing, Figure
4-29.

NOTE: The solenoid valve is serviced
as an assembly, therefore, the only
check that is possible is to confirm the
spool moves freely. Refer to
“Component Overhaul” for solenoid
control valve inspection.
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FIGURE 4-45

Gear Backlash Check

1 Gear backlash bracketry
2 Dial indicator
3 Stylus

FIGURE 4-46

Rear Cover Plate Removal

1 Rear cover
2 Jacking bolts
3 Output shaft

REAR COVER PLATE
1. If transmission gear wear is suspected,

3. Remove the rear cover retaining bolts,
then screw two jacking bolts into the rear

then prior to removing the rear cover and
output shaft bearing retainer, check the
gear backlash. Position a dial indicator
gauge on the transmission casing as
shown in Figure 4-45, and measure the
backiash on output shaft gears.

. Prior to removing the rear cover and
output shaft bearing retainer, tie the
output shaft and countershaft together
with a suitable length of cord.

cover as shown in Figure 4-46. Tighten
the two jacking bolts equally until the rear
cover is free of the transmission case.
Remove the two jacking bolts and remove
the rear cover assembly.
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COMPONENT OVERHAUL

Torque Converter

Transmission Hydraulic Pump and Oil
Distributor Assembly

Control Valve

Front Input Shaft and Hydraulic Clutch
Reverse Idler Gear Assembly

Rear Input Shaft

Output Shaft and Gear Assembly

Countershaft and Gear Assembly

TORQUE CONVERTER

The torque converter, Figure 4-64, is a welded
unit and cannot be disassembled. The. only
maintenance performed on the converter,
other than the stall test, is cleaning and visual
inspection. A commercial torque converter
cleaner may be used to clean the converter.
However, if a commercial cleaner is not
available, the converter should be cleaned as
outlined below.

1. Drain as much oil as possible from the hub
of the converter by tilting the converter in
all directions.

2. Fill the converter about half full, through
the hub, with paraffin base solvent or any
cleaning solvent specified for cleaning
transmissions.

3. Plug the opening in the hub, then circulate
the solvent inside the converter by
shaking.

4. Remove the plug from the hub opening.
Drain the solvent from the converter.

5. Repeat Steps 1 to 4, as required, until the
solvent that is drained from the converter
is clean.

S
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FIGURE 4-64

Torque Converter and Drive Plate

Torque converter assembly

Drive plate assembly

Flywheel to drive plate bolts
Fiywheel

Reinforcing plate

Drive plate to torque converter bolts
Splines

NOGIAWN -

INSPECTION

Inspect the splines, Figure 4-64, on the
converter hub for wear or damage and the
weld joints for cracks. If the hub is worn or
damaged and/or the weld joints cracked, a
new converter should be installed. A new
drive plate should also be installed if it is
warped.
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FIGURE 4-81 FIGURE 4-82
Rear Input Shaft Assembly Output Shaft Assembly
1 Rear sealing rings 1 1stGear
2 Gear shaft assembly 2 Output shaft
3 Lubrication gallery oil holes 3 Rear bearing
4 Front sealing rings 4 Synchromesh coupler
5 3rd Gear
6 Front bearing
7 4th Gear
8 Synchromesh coupler
9 2nd Gear
REAR INPUT SHAFT 3. Inspect the rear input shaft sealing rings

for nicks, cracks or scratches. Any seals
which are suspect should be replaced on
assembly. Ensure all oil passages are
clean.

INSPECTION

1. Thoroughly clean the rear input shaft with
a suitable solvent and allow to dry. Use

compressed air to clean out the oil
passages, Figure 4-81. Do not spin the
bearing with compressed air.

. Check the bearing for smooth rotation.
Normally the rear input shaft bearing need
not be removed, however, if the bearing is
worn or damaged it can be removed by
clamping the shaft between two blocks of
wood and driving the bearing from the
shaft with a punch and hammer. If the
bearing is removed a new one must be
installed as the cage will be damaged
during removal.

. Inspect the gear teeth for burrs. Remove

burrs with fine emery paper or a fine
pumice stone. If the gear is chipped or
cracked, a new one should be installed.

OUTPUT SHAFT AND GEAR
ASSEMBLY

DISASSEMBLY
1. Engage the 3rd/4th gear synchronizer

assembly to the 3rd gear as shown in
Figure 4-83.
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Pressure Oil Lubrication Oil

Reservoir and Exhaust Oil [

FIGURE 4-92
4 x 4 Power Reversing

Forward Clutch And Lubrication Qil Flows

Output shaft lubrication gallery 5 Oil Distributor

Reverse clutch feed gallery 6 Solenoid control valve
Forward clutch feed gallery 7 Forward clutch piston
Transmission pump 8 Reverse clutch piston
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- Pump Pressure Oil

| Lubrication Qil

| Torque Converter Pressure Oil ] Torque Converter Return Oil
Reservoir and Exhaust Oil

FIGURE 4-105

Qil Flow - In Reverse

Forward solenoid
Forward clutch oil gallery
Feed port to oil cooler
Regulating valve

Bypass valve

Oil pump ouilet

Oil pump inlet

NO U N —

Selecting reverse travel sends a signal from
the modulating unit to the reverse solenoid of
the control valve. The operation of the reverse
section of the control valve is the same as the
forward section, however, now the pressure
regulated oil is directed to the reverse clutch
pack, Figure 4-105, and power is delivered to
the transmission gearbox via the rear input
gear (reverse clutch hub).

8 Lock-up valve

9 Return port from oil cooler
10 Cooler bypass valve

11 Reverse clutch oil gallery
12 Reverse solenoid

13 Reverse spool

14 Forward spool

De-energized, the forward solenoid moves
back to the neutral position under spring
pressure and the spool aligns the forward
clutch pack oil gallery w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>