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WARNING

PLEASE READ THIS INSTRUCTION BOOK CAREFULLY BEFORE PROCEEDING TO SWITCH

ON, USE, MAINTAIN, FILL UP WITH FUEL OR CARRY OUT ANY OTHER OPERATION
. CONNECTED WITH THE VEHICLE.

IMPORTANT NOTICE
This vehicle has been designed for the excavation and transport of earth and loose material.

All other uses are considered contrary to the manufacturer's intended application, and therefore
the manufacturer cannot be held responsible for damage to any object or the vehicle itself, or any
injury to persons that may be caused by it [by improper use]. It should be remembered that by
taking the risk of improper use, one is also taking responsibility for any of the consequences.

Respect for the methods of use, maintenance and repair described in this instruction book is
essential in defining the manufacturer's intended use. This vehicle must be used, maintained and
repaired only by people who have been previously trained on the equipment and related safety
regulations as well as being authorised to operate the vehicle itself.

The user is always required to observe the general safety and accident-prevention regulations,
such as the highway code in the case of use on road open to traffic.

Any arbitrary modification made to this vehicle releases the manufacturer from all responsibilities
relating to damage or injury.

The manufacturer and all the organisations in its distribution network, including but not only the
national, regional and local dealers, reject all responsibility for damages caused by malfunction of
parts and/or components not approved by the manufacturer, and used in the maintenance and/or
repair of the product manufactured and marketed by the manufacturer. In any event, no
guarantee of any kind can be issued or imposed for the product manufactured and marketed by
the manufacturer for damages caused by the malfunction of parts and/or components not
approved by the manufacturer.

Avoid using the rear excavator as a crane, as the machine was specifically designed for
excavation work. Please keep to the national regulations concerning the use of the rear excavator
for lifting.

MODEL CODES

In some markets the 4.4 litre naturally aspirated engine is replaced by the 4.2 litre turbocharged
engine. These engines which develop sufficient horsepower, are manufactured to suit the
characteristics of the machine and meet local legislation applicable to the various countries.

The new models listed below and described in the text of this manual by engineering code, are
therefore not necessarily available to 'all' markets. Please consult your dealer for local
information.

ENGINEERING CODE
MODEL (As used in this Manual) ENGINE
FT700.2 DFOP 4.2 Litre — Naturally Aspirated = P
DF1Q 4.2 Litre — Turbocharged = Q
LF4P 4.4 Litre — Naturally Aspirated = P
LF4Q 4.2 Litre — Turbocharged = Q
FT800C.2 LF5Q 4.4 Litre — Turbocharged = Q
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SECTION 4
TRANSMISSION
4 X 4 TRANSMISSION

DESCRIPTION AND OPERATION

Figure 4-1
4 x 4 Fully Synchronised Power Reversing Transmission

Shift cover and lever

1st/2nd Fork and synchronizer
Output shaft

3rd/4th Fork and synchronizer
. Beverse idler gear

. Reverse clutch pack

. Forward clutch pack

. Pump inlet filter

. Pumo drive gear

©ONONAWN =

The transmission, Figure 4-1, consists of a
torque converter, an internal rotor-type
hydraulic pump, an oil distributor, a solenoid
control valve assembly, two hydraulically

4-1

10. Hydraulic pump

11. Torque converter

12. Eront input shaft

13. Rear input shaft

14. Stator support

15. Solenoid control valve
16. Rear clutch hub

17. Safety start switch

18. Gear shift rail detent

operated clutches in a singie housing, a
4-speed  synchromesh gearbox, a
transmission case and cooler tubes.
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Figure 4-2
Transmission Shift Levers

1. Gearshift lever
2. Power reversing lever

GEAR RATIOS

Synchronized 4x4 Transmission

L e T 4.2656:1
AL AL o, ) S n 2.5:1
B s s 0 3 smssaeg 5 5 1.2735:1
4h ... 0.7281:1
1 T T 4.2875:1
[ 2.508:1
R 1.28:1
R4 ......covvvnn... 0.7318:1

Incorporated with the transmission is an
electrically operated modulator unit which is
mounted in the steering console. The function
of the modulator unitis to provide a cushioned
engagement for the forward and reverse
clutches during shifting at high engine
speeds, thereby preventing sudden changes
in direction of travel and reducing shock loads
on the transmission components. It also
provides a transmission disconnect feature to
rapidly disengage the transmission from the
engine to release engine power for the loader
hydraulics.

Figure 4-3
Gearshift Pattern

The transmission case serves as an oil
reservoir for the torque converter and
hydraulic clutch assemblies. A conventional
clutch is not used with this transmission.

The gearbox receives power from the engine
by means of oil reaction in the torque
converter and hydraulic clutch assemblies.

The front clutch provides power for forward
travel and the rear clutch power for reverse
travel. Engagement of the front and rear
clutch is controlled by the operator through
the movement of the hand operated powei
reversing lever, shown in Figure 4-2.

The power reversing lever is linked to the
modulating unit in the steering console by a
wiring harness. A neutral lock is incorporated
in the power reversing lever which prevents
inadvertent engagement of the transmission
and requires that the power reversing lever
must be lifted upwards prior to selecting
forward or reverse travel.

4-2
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Figure 4-4
Transmission Disconnect Switches

1. Loader control lever button
2. Gearshift lever button

The gearshift lever, shown in Figure 4-2, is
used to select any one of four synchronized
gear ratios for forward or reverse travel.
Figure 4-3 illustrates the gearshift pattern. In
any gear ratio the operator need only move
the power reversing lever to change direction
of travel.

However, as a clutch is not used between the
engine and the transmission, the power flow
from tha engine to the transmission must be
interrupted to shift from one gear ratio to
another. This is accomplished by using a
transmission disconnect switch.

Two finger operated button type switches are
provided, Figure 4-4, one on the gearshift
lever knob, primarily to change gear ratios.
The second on the loader control lever knob
should be used during loader operations to
divert full engine power to the backhoe/loader
hydraulic pump for faster loader operations.

SECTION 4
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Figure 4-5

1. Rear cover and impeller

2. Stator

3. Turbine

4. Front cover

Easy upward and downward gear changes
may be made with the fully synchronized
gearbox, simply by depressing the
transmission disconnect button on the
gearshift lever while moving the lever from
one ratio to another.

As a safety feature, the transmission
incorporates two safety start switches, wired
in series with the starting circuit. The switches
allow the engine to start only when the
gearshift lever is in the neutral position.

TORQUE CONVERTER

The main parts of the torque converter are the
impeller (pump), the turbine, the stator and
the front and rear covers, Figure 4-5. The
impeller is integral with the rear cover and is
driven by the engine flywheel by means of a
drive plate.
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TORQUE CONVERTER RATIOS:

All Markets
Model (Ex N/America) North America Only

4X4 4X4 8X8

KF3P — — 2.83:1
DFOP 2.34:1 2.83:1 —
DF1Q 2.34:1 2.83:1 —
LF4P 2.34:1 2.83:1 —
LF4Q 2.34:1 2.83:1 —
LF5Q 2.34:1 2.34:1 —

The turbine, splined to the front input shaft, is
splined to a stationary shaft (stator support)
through a one-way clutch that permits the
stator to rotate only in the same direction as
the impeller. All of the converter parts are
enclosedin an oil-filled housing. The front and
rear cover, being welded together, form the
housing.

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. As listed, in the ratio table below.
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 cne-way clutch,
permitting the stator to rotate in the same
direction as the turbine and impeller. Through
this aciion 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, abypass 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.

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.

4-4
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Figure 4-6
Qil Distributor

. Oil distributor housing
. Regulating valve

. Bypass valve

. Hydraulic pump

; Statorsup‘)on

. Control valve

o=

The pressure regulating valve regulates oil
pressure to the control valve which, in turn,
directs this pressure regulated oil to the
hydraulic clutch assemblies.

TRANSMISSION HYDRAULIC PUMP

The transmission hydraulic pump, Figure 4-7,
is positioned in the lower section of the oil
distributor assembly and consists of a driven
gear, an inner and outer rotor, a pump plate
and a pump body.

A gear on the stator support, driven by the
rear hub of the torque converter, drives the
driven gear. The driven gear incorporates a
splined shaft which drives the inner rotor of
the pump.

4-5

Figure 4-7
Transmission Hydraulic Pump

Distributor housing

. Pump plate

. Regulating valve
Bypass valve

Inner and outer rotors
Pump body

Drive gear

Stator support

R A

Qil is picked up from the sump, via an internal
filter, through the inlet section of the pump
plate by the action of the rotors, and is forced
through the outlet section of the pump plate to
the oil distributor.

PRESSURE REGULATING VALVE AND
BYPASS VALVE

Qil from the transmission hydraulic pump
enters the valve bore area of the pressure
regulating valve between lands “B” and “C”,
Figure 4-8. The area of the lands being equal,
the valve will not move; however, land “B”
incorporates a drilled passage or orifice that
allows oil to enter the valve bore between
lands “A” and “B".
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Figure 4-8
Pressure Regulating Valve and Bypass Valve

Regulating valve
Regulating valve shim
Regulating valve plug
Bypass valve shim

Bypass valve sleeve
Bypass valve balll

Gallery to torque converter
Gallery to control valve
Return to slump

O 0N oAM=

The area of land “B” is greater than land “A”;
therefore when the pressure between the
lands reaches approximately 100 PSI (5.5
bar), the spring force acting on the valve is
overcome, causing the valve to move down.

This downward movement allows the valve to
direct oil into the converter passage while
maintaining a minimum pressure of 100 PSI
(5.5 bar). A pair of flats on the circumference
of land “C” causes the valve to move further
down as pump flow increases, which causes
regulated pressure to increase with engine
speed.

Because pressure to the solenoid control
valve is higher than the pressure required for

Figure 4-9
Solenoid Control Valve

1. Forward solenoid
2. Control valve
3. Reverse solenoid

converter operation, the bypass vaive must
function to limit maximum pressure in the
converter at high pump flow.

The bypass valve will open at approximately
100 PSI (5.5 bar), to bypass oil back to sump;
thereby preventing excessive pressure in the
converter. Oil leaking past land “A” of the
regulating valve also returns to sump.

SOLENOID CONTROL VALVE

The solenoid control valve is mounted on top
of the distributor assembly, Figure 4-9, and
consists of two identical spools, two identical
solenoids, a return spring and a valve body.

4-6
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| Lubrication Oil

Torque Converter Pressure Qil - Torque Converter Return Oil

l Reservior and Exhaust Qil

Figure 4-10
Qil Flow - In Neutral

Forward solenoid
Forward clutch oil gallery
Feed port to oil cooler

. Regulating valve

. Bypass valve

. Qil pump outlet

. Oil pump inlet

Noohawo=

The function of the solenoid control valve is to
direct the pressure regulated oil from the
hydraulic pump to one of the two clutch packs.

With the power reversing lever in neutral, the
modulator unit will not signal the control valve
solenoid to actuate the spools.

With the solenoid control valve in neutral,
Figure 4-10, the pressure regulated oil is

4-7

8. Return from oil cooler
9. Cooler bypass valve
10. Reverse clutch oil gallery
11. Reverse solenoid
12. Reverse spool
13. Reverse spool

directed, via passages in the distributor, to the
control valve and is trapped between the end
two lands of the forward and reverse spools.

Pressure regulated oil is constantly delivered
to the forward and reverse spools. With the
spools held in neutral, the forward and
reverse clutch pack oil galleries are
connected to exhaust via the forward and
reverse spools in the control valve.
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Pressure Qil

: Lubrication Qil

Torque Converter Pressure Qil - Torque Converter Return Qil

- Reservior and Exhaust Oil

Figure 4-11
Oil Flow in Forward

. Forward solenoid

. Forward clutch oil gallery
Feed port to oil cooler

. Regulating valve

. Bypass valve

. Oil pump outlet

Oil pump inlet

NoOUswN—~

With no pressure regulated oil directed to the
clutch packs, no power is delivered to the
transmission gearbox, therefore the tractor
will remain stationary.

When selecting forward trave! with the power
reversing lever, a signal is sent from the
modulating unit to the control valve forward

4-8

8. Return port from oil cooler
9. Cooler bypass valve

10. Reverse clutch oil gallery
11. Reverse solenoid

12. Reverse spool

13. Forward spool

solenoid. The solenoid is energized and
moves the forward spool across to align the
forward clutch pack oil gallery with the oil
gallery from the pressure regulating valve,
Figure 4-11. The pressure regulated oil is
directed to the forward clutch pack, while the
reverse spool remains connected to exhaust.
With the forward clutch pack engaged power
is delivered to the transmission gearbox via
the rear input shaft.
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Lubrication Qil

Torque Converter Pressure Ol -] Torque Converter Return Ol

Reservior and Exhaust Qil

Figure 4-12
Qil Flow in Reverse

. Forward solenoid

. Forward clutch oil gallery
Feed port to oil cooler

. Regulating valve
Bypass valve

. Oil pump outlet

. Oil pump inlet

~NoOA @D

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 4-12, and power is delivered to

4-9

8. Return Bort from oil cooler
9. Cooler bypass valve

. Reverse clutch oil gallery
. Reverse solenoid

. Reverse spool

. Forward spool

the transmission gearbox via the rear input
gear (reverse clutch hub).

De-energized, the forward solenoid moves
back to the neutral position under spring
pressure and the spool aligns the forward
clutch pack oil gallery with the exhaust port.



Figure 4-13
Modulator Unit

1. Modulator unit
2. Connector
3. Steering motor

MODULATOR UNIT

The function of the modulator unit, Figure
4-13, is to provide a cushioned engagement
for the forward and reverse clutches during
changes in direction of travel, and to
disconnect the clutch packs when either
transmission disconnect button is depressed.

The  modulator unit contains a
microprocessor which ensures that the
voltage supplied to the forward and reverse
control valve solenoid rises at a
predetermined rate.

SECTION 4 - TRANSMISSION

The cushioned engagement is accomplished
by regulating the oil pressure supplied to the
clutch packs, from the solenoid control valve,
in proportion to the voltage rise in the signal
from the modulator unit to the control valve
solenoids.

When the power reversing lever is moved to
select forward travel, the modulator unit
signals the forward solenoid to move the
control valve forward spool. The spool will
move in proportion to the voltage rise of the
signal to the solenoid, which requires
approximately 1-2.5 seconds to engage fully,
and the oil pressure to the clutch pack will rise
by the same proportion until regulated
pressure is achieved after 2.5 seconds.

Selecting reverse travel with the power
reversing lever, the modulator unit cuts the
current to forward solenoid and signals the
reverse solenoid to move the reverse spo2l.
The operation of the reverse solenoid and
spool is the same as for forward engagement.

However, as the reverse spool moves to
direct pressure regulated oil to the reverse
clutch pack, the forward spool is moved te
neutral by the return spring and reverse spool
pressure, thereby disengaging the forward
clutch pack.

The transmission disccnnect feature allows
the transmission to be rapidly disengaged
from the engine, thereby releasing all engine
power to drive the backhoe/loader hydraulic
pump or enable the opcrator to make a gear
ratio change.

4-10
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Figure 4-14
Hydraulic Clutch Assemblies

1. Transmission rear input shaft
2. Reverse clutch pressure plate
3. Reverse clutch piston
4. Forward clutch piston

If, for example, a loading function is being
performed, and at the point of “tear out” and
lift the transmission can be rapidly
disengaged, then all engine power becomes
immediately available to power the loader
hydraulic system, thereby increasing lift
speed and cycle times.

The transmission disconnect is accomplished
by depressing the button on the gearshift
lever knob or the button on the loader control
lever knob, either will disconnect the
transmission.

Depressing the button on either of the levers
interrupts the current to the modulator unit

5. Transmission front input shaft
6. Forward clutch hub

7. Clutch housing

8. Reverse clutch hub and gear

and thereby the current to the control valve
solenoids. Removing the electrical supply will
have the effect of cutting the flow of hydraulic
oil to the clutch packs as the solenoid and
spool return to neutral. In neutral, the clutch
pack oil galleries are open to exhaust and the
pressure regulated oil is trapped between the
end two lands of the spool.

When the button is released, the electrical
supply is restored to the modulator unit and
the control valve will direct pressure regulated
oil to the appropriate clutch pack in proportion
to the voltage supplied from the modulator
unit.

4-11
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Figure 4-15
Transmission Qil Flow Circuit Diagram
1. Torque converter 7. Solenoid control valve
2. Qil cooler 8. Inlet filter
3. Line filter 9. Oil pump
4. Cooler line bypass valve 10. Regulating valve
5. Transmission lubrication 11. Bypass valve
6. Hydraulic clutch 12. Plate on distributor casing

HYDRAULIC CLUTCH ASSEMBLIES

The hydraulic clutch assemblies incorporate
a housing, a hub, and a series of bronze and
steel plates that are engaged through the
action of the forward or reverse pistons when
hydraulic pressure is applied.

The forward clutch hub, Figure 4-14, is
splined internally to the transmission rear

input shaft and externally to the bronze plates
of the forward clutch assembly.

When hydraulic pressure is applied to the
front clutch for forward travel, the piston is
actuated, locking the steel plates to the
bronze plates. The steel plates, being driven
by the clutch housing, transmit power to the
bronze plates. The bronze plates then drive
the front hub which, in turn, drives the rear
input shaft, thereby transmitting power to the
countershaft through the forward gear.

4-12
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S Torque Converter Pressure Qil

. Torque Converter Return Qil

Lubrication Oil

- Reservoir and Exhaust Oil

Figure 4-16
Transmission Lubrication Qil Flow

1. Lubrication gallery

2. Reverse clutch gallery
3. Forward clutch gallery

4. Feed to torque converter

When hydraulic pressure is applied to the rear
clutch for reverse travel, the plates in the rear
clutch are locked together to drive the rear
hub (reverse idler input), Figure 4-14. The
rear hub is not splined to the rear input shaft;
however, it does mesh with the reverse idler
gear that is in turn meshed with the reverse
gear on the countershaft. It is through this
reverse idler gear that power is transmitted to
the countershatft.

Because the countershaft is being driven by
the reverse idler gear and not the rear input

5. Return from torque converter
6. Return from oil cooler

7. Forward clutch

8. Reverse clutch

shaft, the countershaft will rotate in the
opposite direction as it does for forward
travel.

OIL FLOW

Transmission oil flows from the reservoir to
the distributor then to the solenoid control
valve assembly as previously described. Qil
from the bypass valve flows between the
stator support and the torque converter hub
into the converter, Figure 4-16.

4-13
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Figure 4-17 Figure 4-18
Transmission Cooling System Transmission Cooling System
1. Adaptor

Filter return pipe
Filter

Temperature switch
. Pressure test point
. Cooler inlet line

. Cooler outlet line

Y FNATPR

Oil from the torque converter then flows back
to the distributor between the stator support
and the front input shatt. It is 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.

Oil 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

2. Filter return pipe

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 4-186.

The lubrication passages, being smaller than
the return tube, will act as an orifice and cause
a pressure build-up. When the pressure
reaches approximately 33 Ibf/in? (2.26 bar), a
bypass valve in the distributor housing will
open allowing oil to return to sump.
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Figure 4-19
Oil Cooler Assembly

. Hydraulic reservoir to pump feed

. Transmission oil cooler tube "IN”

. Hydraulic oil warm up valve (non serviceable)
. Hydraulic oil tube to reservoir

. Transmission oil cooler tube "OUT"

. Hydraulic oil tube to cooler

Reservoir

NN

OIL COOLER

The transmission cooling system, Figures
4-17 to 4-19, consists of a filter, a cooling unit
and tubes and fittings. The oil is filtered after
leaving the cooler. The filter incorporates a
bypass valve that is set to open at 7 - 9 Ibf/in?
(0.5 - 0.6 bar) should the filter become
clogged.

== SECTION 4 =

Oil from the torque converter enters the
cooler inlet tube, Figure 4-17, on the left side
of the transmission case, passes through the
cooler and filter, and is returned to the
lubrication circuit and sump through the
return fitting on the right side of the case,
Figure 4-18.

POWER FLOWS

Power for all four forward gear ratios is
transmitted from the front hydraulic clutch to
the rear input shaft. The rear input shaft then
transmits power to the countershaft forward
gear and the countershaft in turn transmits
power to the output shaft. Figure 4-20 and
4-21 illustrate the power flows.

Power flow for all four reverse gear ratios is
the same as for all four forward gear ratios
except that the rear clutch is engaged to
transmit power to the reverse idler gear. The
reverse idler gear in turn transmits power to
the reverse gear on the countershaft.

Because power is being transmitted through
the reverse idler gear, the countershaft and
output shaft will rotate in the opposite
direction as for forward gear ratios. The rear
input shaft will also rotate in the oppcsite
direction.

4-15
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Figure 4-35
Distributor Housing Removal

1. Upper jacking bolt
2. Lower jacking bolt
3. Transmission aligning rods

5. Remove the distributor housing retaining
bolts and install two aligning rods
(OTC-FNH00224) to protect the shaft
seals. Obtain two M8 (1.5 thread) jacking
bolts, approximately 1.25” (30 mm) long.
Screw the bolts into the housing as shown
in Figure 4-35, then continue to tighten
until the distributor housing is freed from
the transmission case. Use the aligning
rods to help support the weight. Lift the
housing from the transmission and
remove the jacking bolts.

NOTE: The distributor housing Is
heavy, care should be exercised when
removing the housing from the
transmission case.

Refer to “component overhaul" for
disassembly of the distributor housing and
hydraulic pump.

Figure 4-36
Front Input Shaft Removal

1. Snap ring

2. Front input shaft

3. Forward clutch hub
4. Forward clutch plates

FRONT INPUT SHAFT AND CLUTCH
HOUSING

1. Remove the front input shaft and bearing
assembly from the clutch housing by
removing the snap ring, Figure 4-36.

2. Pullthe forward clutch hub, along with the

thrust washer, from the rear input shaft,
Figure 4-36, then remove the forward
clutch plates.

The clutches have five steel and five
graphite bronze plates. All the plates are
“flat”. The friction plates are available in
thicknesses of 0.090” (2.30 mm), 0.096”
(2.44 mm) and 0.10” (2.60 mm).
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INSPECTION

O
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1. Inspect the conical ends of the switch
plungers for nicks or burrs. If nicks or
burrs exist that cannot be removed by
polishing, install a new plunger.

RE 2. Check the safety start switches for
S+ operation by connecting the switch to a
00) suitable bulb and battery as illustrated in

Figure 4-29.

_Q [ ]

M S ! g 3. Depress and then release the operating
button. The switch is operating correctly if
= the light comes on when the button is
Safety Start Switch Test depressed and goes out when the button
1. Switch is released. If the switch is faulty, install a

S Babuiy new switch.

INSTALLATION

4. Reconnect the dump switch wire and

instali the transmission access plate to )
the cab floor. 1. Install a new O ring seal onto the safety

start switches, then install into the
transmission top cover.

5. Install the steering console panel,
gearshift lever boot and floor mat.
2. Install the fuel tank.

SAFETY START SWITCHES

SOLENOID CONTROL VALVE
REMOVAL

REMOVAL

1. Remove the fuel tank as described in

Section 2, Fuel Systems.
1. Remove the fuel tank.

2. Remove the safety start switches from the

transmission top cover, Figure 4-28, and 2. Remove the solenoid control valve
then remove the switch plungers from the access plate retaining bolts and lift the
transmission housing. plate from the transmission.
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Figure 4-27 Figure 4-28
Gearshift Lever Components Safety Start Switches Removal
1. Lever spigot 1. 3rd/4th Shift rail safety switch
2. Support 2. Wiring harness
3. Eugggr shield 3. 1st/2nd Shift rail safety switch
4. Pin
5. Cup
6. 'O’ ring
7. Spring
8. Snap Spring

2. Remove the snap ring from the spigot to 3. Install the O ring seal to the lever spigot
release the spring, cup and spigot from then install the cup, spring and retain with
the support. Remove the O ring seal from the snap ring.
the lever spigot.

INSTALLATION

3. Remove the pin and rubber shield from
the lever support, Figure 4-27.

1. Install the lever spigot assembly and

retaining bolts to the transmission top

ASSEMBLY cover. Apply thread sealant to the bolts
prior to installation.

1. Install the pin into the support then slide 2 nstall the gearshift lever through the cab
the lever spigot into the support. fioor opening and over the lever spigot.

2. Install the rubber shield over the lever 3. Retain the lever to the spigot with the pin
spigot and onto the support. and nut.

4-24



SECTION 4

OVERHAULING THE TRANSMISSION

GENERAL

The arrangement of the procedures in this
section permits servicing the transmission
with minimum disassembly.

The procedures are separated into four
groupings as covered below. Each grouping
includes the components that can be serviced
under the conditions established.

In the case of Condition 3, it is necessary to
follow the procedures in each of the
preceding groups to completely disassemble
the transmission.

The fourth grouping covers detailed service
procedures for the inspection and repair of
sub-assemblies.

Condition 1

Assemblies serviced with transmission

installed:

Gearshift Lever

Modulator Unit

Solenoid Control Valve

Condition 2

Assemblies serviced with transmission front
end overhaul:

Torque converter

Transmission Hydraulic Pump and Oil
Distributor

Front Input Shaft and Clutch Housing

Condition 3

Assemblies serviced with complete overhaul:

Gearshift Mechanism

Output Shaft Bearing Retainer and Qil Seal

Output Shaft and Countershaft Gear
Assemblies

Countershaft Pre-Load

Output Shaft Pre-Load

4-21
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Figure 4-24
Synchronizer Operation
1. 3rd Gear 5. Synchronizer ring
2. Synchronizer ring locator 6. Inner cone
3. Inner cone pins (long) 7. Outer cone
4. Synchronizer ring pins (short)
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Figure 4-23
Synchronizer Exploded View
. Inner cone drive pins 6. Intermediate cone locator
. Inner cone 7. 3rd Gear
. 4th Gear g Synchronizer ring locating pins (3)

AaWN =

. Coupler and outer cones
. Synchronizer ring

As the sliding sleeve is moved form neutral
towards the gear to be selected, the outer
cone also moves and compresses the
synchronizer ring between the outer and
inner cones.

Further  shift pressure causes the
synchronizer ring and the inner and outer
cones to rotate at the same speed. The
synchronizer ring and gear now rotating in

Detent ball and spring (6)

synchronization with the sleeves, permits the
chamfered teeth on the internal
circumference of the sleeve to engage the
teeth on the gear.

Further shift pressure causes the outer cone
to depress the balls and springs in the sliding
sleeve and allow the sleeve to fully engage
the gear.

4-19




Figure 4-22
Synchronizer Assemblies

. 1st Gear

. Output shaft

. Rear roller bearing
1st/2nd synchronizer
3rd Gear

. Front roller bearing
4th Gear

. 3rd/4th synchronizer

ONDONAWN =

SYNCHRONIZER

The synchronized 4x4 power reversing
transmission incorporates two cone type
synchronizers on the output shaft. One
between the 3rd and 4th gears, the other
between the 2nd and 1st gears, Figure 4-22.
The two synchronizers operate in an identical
way, the synchronizer ring is engaged to the
gear via a retainer, Figure 4-23.

The cone type synchronizer, Figure 4-23,
censists of a sliding sleeve splined to the

SECTION 4 — TRANSMISSION  s——_——

output shaft. Six balls and springs are
positioned in radial drillings in the sliding
sleeve so that the balls are pressed into “V”
shaped recesses on the tangs of the two outer
cones - three per outer cone. The outer cones
are positioned either side of the sliding sleeve
and locate through slots in the sleeve.

Transmission gears are mounted on the
output shaft either side of the synchronizer
assembly. Splined to the gears are retainers
which engage the synchronizer rings to the
gears. The synchronizer rings are positioned
between the two outer cones and two inner
cones. The two inner cones are engaged to
the sliding sleeve by four (long) pins which
locate within the cut-outs in the cones. Three
thicker (short) pins limit the travel of the sliding
sleeve in relation to the outer cone.

The operation of the synchronizer, Figure
4-24, is as follows:

In the neutral position, the sliding sleeve and
outer cone are locked together by the balls
and springs positioned in the sleeve and
tangs of the outer cone.

The inner cone is engaged to the sliding
sleeve by the four (long) pins and rotates with
the sleeve and outer cone as an assembly.

The synchronizer ring, engaged to the gear
via the retainer, and the gear are free to rotate
on the output shaft.

4-18
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2nd Gear 4th Gear
Figure 4-21
Power Flows in Reverse

1. Output shaft 7. 2nd Gear - drive gear
2. 3rd Gear - drive gear 8. Rear input shaft
3. Countershaft 9. 1st/2nd synchronizer
4. 4th Gear - drive gear 10. 1st Gear - driven gear
5. 2nd Gear - drive gear 11. 3rd/4th synchronizer
6. Forward gear 12. 3rd Gear - driven gear

4-17
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1st Gear 3rd Gear

2nd Gear 4th Gear
Figure 4-20
Power Flows in Forward

1. Qutput shatft 7. 2nd Gear - drive gear
2. 3rd Gear - drive gear 8. Rear input shaft
3. Countershaft 9. 1st/2nd synchronizer
4. 4th Gear - drive gear 10. 1st Gear - driven gear
5. 2nd Gear - drive gear 11. 3rd/4th synchronizer
6. Forward gear 12. 3rd Gear - driven gear
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Figure 4-63
Gearshift Component Installation

. 1st-2nd Shift fork

. 3rd-4th Shift fork

. 3rd-4th Shift rail roll pins
. 3rd-4th Shift rail gate

. 1st-2nd Shift rail gate

. 1st-2nd Shift rail roll pins

ok =

3. Insert the interlock detent into the drilling
on the left-hand side of the transmission
case. Install the interlock detent plug and
tighten to 13-15 ft. Ibs.

4. Insert the 3rd/4th gearshift rail into the
transmission case from the rear end of the
transmission. Slide the rail through the
3rd/4th gearshift forks, then install the
3rd/4th gearshift gate onto the rail.
Continue sliding the rail until it is in
approximately the neutral position.

NOTE: If difficulty Is encountered
sliding the 3rd/4th gearshift rall inte the
neutral position, check to ensure that the
1st/2nd gearshift rall Is positioned in the
neutral and the Interlock detent Is
positioned correctly to the 1st/2nd
gearshift rall. The Interlock detent will
prevent the 3rd/4th gearshift rall from
entering the transmission case If the
1st/2nd gearshift rall is not in neutral.

Figure 4-64
Gearshift Detents and Plungers

1. 1st-2nd Shift rail detent

2. 3rd-4th Shift rail detent

3. Interlock plug and plunger
4. Safety start switch plungers

5. Align the spring pin holes in the gearshift
gate forks and rails then drive the spring
pins into the holes.

6. Insert the safety start switch plungers into
their respective bores, Figure 4-64. Insert
the gearshift rail balls, springs and
detents into their respective bores, Figure
4-64.

7. Install the two blind covers into the
gearshift rail bores at the rear end of the
transmission case cover plate.

COMPONENT INSTALLATION

1. Install the front input shaft, clutch housing
and the distributor housing as described
previously in front end overhaul .
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Flgure 4-65
Torque Converter and Drive Plate

. Torque converter assembly

. Drive plate assembly

. Flywheel to drive plate bolts

. Flywheel

. Reinforcing plate

. Drive plate to torque converter bolts
. Splines

NOOAWN =

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 4-65, 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.

INSPECTION

Inspect the splines, Figure 4-65, on the
converter hub for wear or damage and the
weld joirts 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 4-66 Figure 4-67
Front Cover Plate Removal Pump Drive Gear Removal
1. Jacking bolt 1. Stator support
2. Oil distributor 2. Qil distributor
3. Jacking bolt 3. Drive gear
4. Front cover plate 4. Transmission pump
5. Driven gear
6. Bearing
7. Front cover plate
8. Thrust washer
TRANSMISSION HYDRAULIC PUMP AND then remove the support from the oil
OIL DISTRIBUTOR ASSEMBLY distributor housing, Figure 4-67.

DISASSEMBLY

1. Install the two jacking bolts, previously
used to remove the oil distributor
assembly from the transmission case,
into the cover bolt holes, Figure 4-66.
Tighten the two bolts equally until the front
cover is released from the housing.
Remove the two bolts.

2. Strike the front cover piate with a suitable
soft faced mallet to release the hydraulic
pump driven gear from the housing,

Figure 4-68. F%guro 4-68
Pump Drive Gear Removal

Drive gear splines
Bearing

. Driven gear

. Bearing

. Thrust washer

3. Slide the gear from the stator support.
Remove the stator support retaining bolts,
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Figure 4-57 Figure 4-58
Output Shaft Pre-Load Check Reverse Gear Ildler Components
1. Scale 1. Gear
2. Output shaft 2. Thrust washer
3. Bearing cap 3. Shatt locating bolt
4. Retaining bolts 4. Seal
5. Shaft
6. Roller bearing
7. Thrust washer
8. Snapring
5. Install the rear cover plate to the pull scale to the cord and measure the pull

transmission case while removing the
wooden block from the casing. Install and
tighten the cover retaining bolts to 35-41
ft. Ibs.

Ensure that the output shaft bearing cap
retaining bolts are tightened to 35-41 ft.
Ibs.

Rotate the output shaft several times to
ensure the bearings are seated correctly.

Wrap a suitable length of cord around the
output shaft splines, Figure 4-57. Ensure
that the cord does not overlap. Attach a

NOTE:

required to rotate the output shaft.

If the pull required to rotate the output
shaft is outside the 12-17 ft. Ibs. (54-77
N-m) limits, remove the rear bearing cap
and cover assembly. Add or delete shims
are required and repeat the pre-load
procedure.

When installing the bearing

cap, apply a thread sealant to the retaining
bolts prior to installation.

10. When the pre-load check is correct,

4-42

remove the rear cover assembly, the
output shaft assembly and the rear input
shaft from the transmission case.
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Figure 4-55
Rear Input Shaft Installation

. Transmission case inner wall
2. Output shaft
. Rear input shaft

OUTPUT SHAFT PRE-LOAD CHECK

P

The pre-load on output shaft must be
checked if any of the following
components have been replaced.

Taper roller bearings

Output shaft

Thrust washers

Rear input shaft

The pre-load must be checked with all
components removed from the

4-41

1.
2
3.
4.

Figure 4-56
Output Shaft Installation

Output shaft

Rear cover

Wooden block

Output shaft rear bearing

transmission case except for the output
shaft and rear input shaft. It will be
necessary, therefore, to remove the
countershaft if previously installed.

Assemble the output shaft and gear
assembly as described in “component
overhaul”.

Install the rear output shaft into the
transmission case and rest it across the
transmission case innerwall, Figure 4-55.

Install the output shaft into the
transmission case from the rear end and
mate up with the rear input shaft.
Temporarily support the output shaft with
a suitable wooden block, Figure 4-56.
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10.

NOTE:
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Figure 4-52
Countershaft Installation
. Rear cover
Rod
. Bearing cap

Countershaft assembly

. Point to wrap cord

Rotate the countershaft assembly until
the bearings run smoothly.

Using a suitable length of cord and a pull
scale as shown in Figure 4-53, wrap the
cord around the countershaft just ahead
of the helical gear, Figure 4-52. Ensure
that the cord does not overlap.

If the pull required to rotate the
countershaft is outside the specified
limits, remove the rear cover and bearing
cap and add or delete shims as required,
Figure 4-54, and repeat the procedure.

When Installing the bearing

cap, apply a thread sealant to the retaining
bolts prior to installation.

11.

When the pre-load check is complete,
remove the rear cover.

TRANSMISSION

IR-4-1-53

Figure 4-53
Countershaft Pre-Load Check

1. Pull scale
2. Cord

Figure 4-54
Countershaft Bearing Cap and Shims

1. Taper rolling bearing
2. Countershaft

3. Shims

4. Bearing cap
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Figure 4-51
Reverse Gear Idler Components
Gear

. Thrust washer
. Shaft locating bolt

Seal
Shaft

. Roller bearing
. Thrust washer
. Snap ring

Remove the snap ring from reverse gear
idler shaft, Figure 4-50, and slide the shaft
rearwards from the transmission case
retrieving the gear, bearing and thrust
washers as the shaft is removed, Figure
4-51.

Refer to “component overhaul” for
disassembly of the output shaft and
countershaft assemblies.

INSTALLATION

COUNTERSHAFT PRE-LOAD CHECK

If any of the following parts have been
replaced, then it will be necessary to
check the countershaft pre-load.

SECTION 4

Taper roller bearings

Countershatft

Thrust washers

The pre-load is checked with all components
removed from the transmission case except
the countershaft.  To determine the shims
required to give 15-20 ft. Ibs. (67-87 N-m)
rolling torque, proceed as follows:

4-39

Assemble the countershaft and gear
assembly as described in “component
overhaul”.

Install the assembled countershaft and
gear assembly through the rear of the
transmission case and position in such a
way that the rear bearing just protrudes
from the rear of the case.

Ensure the countershaft bearing cap
attaching bolts are tightened to 35-41 ft.
Ibs.

Remove the bearing cap plug and inserta
suitable rod through the hole in the cap
into the countershaft, Figure 4-52.

Position the rear cover to the transmission
case while lifting the countershaft with the
rod.

Secure the rear cover to the transmission
case and tighten the retaining bolts to
35-41 ft. Ibs.
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Figure 4-48
Output Shaft Removal

1. Rear input shaft
2. Output shaft
3. Countershaft

OUTPUT SHAFT AND COUNTERSHAFT
GEAR ASSEMBLIES

1. Release the cord retaining the output

shaft and countershaft assemblies
together, then lift the output shaft
assembly rearwards from the

transmission case as shown in Figure
4- 48.

2. Remove the rear input shaft assembly
from the transmission case through the
gearshift cover plate opening.

3. Lift the countershaft assembly, Figure
4-49, and remove from the rear end of the
transmission case.

Remove the reverse gear idler shaft
retaining bolt from the left-hand side of the
transmission case.

[IR-4-1-49

Figure 4-49
Countershaft Removal

1. Rear input shaft
2. Countershaft assembly

IR-4-1-50

Figure 4-50
Reverse Gear Ildler Removal
2 gﬁaaf:s i
’ pigot
3. Shaft g
4. Snap Ring
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Figure 4-37 Figure 4-38
Removal Reverse Idler Input Gear Removal
1. Clutch housing snap ring 1. Reverse idler input gear (rear clutch hub)
2. Rear input shaft 2. Rear input shaft

3. Remove the snap ring, Figure 4-37, then ASSEMBLY
pull the clutch housing from the rear input
shaft.

FRONT INPUT SHAFT AND CLUTCH
HOUSING

1. Assemble the rear clutch as described in
“component overhaul”.
4. Remove the reverse idler input gear,
thrust washer, needle bearings and shims
from the rear input shaft, Figure 4-38, if
not removed with the clutch housing. 2. Install the partially assembled clutch
housing, Figure 4-39, over the rear input
shaft while exercising care to prevent
damaging the roller bearings. Make sure
the spacer, shim and thrust washer are
installed on the rear input shaft.

5. Refer to “component overhaul” for 3. Retain the clutch on the shaft by installing
disassembly of the rear clutch. the appropriate snap ring, Figure 4-37.
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Flgure 4-69
Qil Distributor Housing Components

. Distributor housing
. Pump end plate
. Regulating valve

By-Pass valve
Pump rotors
Pump body

. Pump drive gears
. Stator support

Remove the hydraulic pump retaining
bolts and lift the pump assembly from the
distributor housing, Figure 4-69.

Remove the by-pass valve plug and
extract the shim, spring ball and valve
seat, Figure 4-69.

Remove the regulating valve plug and
extract the spring, shim and spool.

Remove the O ring seals from the valve
plugs and discard. Install new O rings on
assembly.

NeaWwN—

Figure 4-70
Transmission Pump Components

. Pump body

. Inner rotor

. Outer rotor

. End plate screws
. End plate

INSPECTION

4-48

. Thoroughly clean all the transmission

hydraulic pump and oil distributor
components with a suitable solvent and
allow to dry. Use compressed air to clean
the oil passages in the distributor housing.

Inspect the hydraulic pump driven gear
and the hearings on either side of the gear
for wear or damage.

Inspect the front cover thrust washer for
wear or scoring. If damaged, remove by
prying the washer from the cover, do not
remove if undamaged.
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scratch marks cannot be removed by
polishing, install new parts during
assembly. Check the spring and if
suspect, measure the spring. It should be
2.61” (66.3 mm) long.

BY-PASS VALVE SPRING
QOutside diameter 0.543” (13.8 mm)

Free Length (Approx) 2.610” (66.3 mm)
Maximum Solid Height 1.205” (30.6 mm)

IR-4-1-72 il Height Under
Load 8.6 kg. 1.811” (46.0 mm)

Figure 4-71
Transmission Hydraulic Valves

1. By-Pass valve
2. Regulating valve
3. Lubrication Valve
8. Inspect the regulating valve spool, Figure
4-71, for excess wear, grooves or
scratches that may cause the spool to
malfunction. If scratch marks cannot be
removed by polishing, install new parts

4. lqspect the front cover torque convertolr during assembly. Check the spring and if
oil seal for damage. Do not remove the oil suspect, measure spring dimensions. It
seal unless the seal is damaged. If should be 2.717” (690 mm) Iong.

damaged, remove the snap ring and drive
the seal from the cover with a suitable
punch and hammer.

REGULATING VALVE SPRING

Qutside diameter 0.610” (15.5 mm)
5. Inspect the stator support gear and
bearing for wear or damage. Check the Free Length (Approx) 2.717% (69.0 mm)
seal rings for wear, nicks or other . o =
damage. Maximum Solid Height 1.181” (30.0 mm)
Height Under
Load 6.83 kg 2.205" (56.0 mm)

6. Disassemble the hydraulic pump, if not
glready disassembled, and inspect the
inner and outer rotors for scratching and

scoring or excessive wear. T .
¢ 9. Inspect the oil distributor housing for

cracks and check the valve bores forwear

or scoring. Check that pressure pipe

connections are tight and replace the

7. Inspectthe by-pass valve seat and ball for suction pipe seal on assembly, Figure
scratches and pitting, Figure 4-71. if 4-72.
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4. Place the thrust washer, Figure 4-77, on

the flat hub of the clutch housing (the hub
in the front of the housing is recessed),
then install the rear clutch hub (reverse
idler input), bearings, and spacer. Install
the clutch plates, one by one, starting with
a steel plate then a bronze plate.

5. Install the clutch drive plate and retain itin
place by installing the appropriate snap
ring.

6. If it was necessary to remove the ball

IR-4-1-78 e bearing from the front input shatt, drive or
Figure 4-79 press a new bearing into place using a
Giinch Pack Claasatice hamme( or press, and a sleeve of_the
PR appropriate diameter and convenient
2 Fusleraligs length. If the needle bearing was removed
3. Snap ring from the rear of the frontinput shaft, press
a new bearing into place using a step
plate from Tool #630-S or FNH09210.
ASSEMBLY 7. Install the three sealing rings on the front
input shaft, making sure each ring is
locked in place.
1. Install new O ring seals on the clutch
pistons, Figure 4-74, and on the hub of the
clutch housing. Coatthe Oring sealswith g nstall the clutch housing and front input

grease, then install the pistons (one in
each end of the housing) so they are
seated against the center web of the
housing.

shaft as covered previously in front end
overhaul.

CLUTCH PACK CLEARANCE CHECK

2. Position the spring and spring seat on the
piston, then compress the spring with a
press, using modified Tool #FT4101 or 1. If a new clutch pack has been installed in
1312, and a suitable washer, as shown in the clutch housing, use the following
Figure 4-75, so the snap ring can be procedure to check the clutch pack
installed. Make sure the snap ring is fully clearance:
seated before relieving pressure on the
spring.
With the rear clutch pack assembly as
previously described, use a feeler gauge
3. Turn the clutch housing over and install to check the clearance between the clutch

the spring, spring seat, and the snap ring
in the other end of the housing by
repeating Step 2.
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pressure plate and the snap ring, Figure
4-79, while holding the plate against the
clutch disc.
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Figure 4-80
Solencid Control Valve Assembly

1. Forward solenoid

2. Forward spool

3. Reverse solenoid plunger
4. Reverse solenoid

The clearance must be measured at three
points equally spaced around the housing
(120 degree intervals).

Remove the clutch plate and install with
the clutch discs on the opposite side of the
housing using the same procedure.

If the clearance is not 0.063” - 0.070” (1.6
mm - 1.8 mm), change a clutch disc or
discs to obtain the correct clearance.
Different thickness discs are available
through parts.

They are:

0.090” (2.30 mm)
0.096” (2.44 mm)
0.100” (2.60 mm)

Figure 4-81
Reverse Idler Gear Components

. Gear

. Thrust washer
Shaft locating bolt
Seal

Shaft

Roller bearing

. Thrust washer

. Snap ring

@NON A WD

SOLENOID CONTROL VALVE

DISASSEMBLY

1. Remove the control valve solenoid
retaining bolts and disassemble the
solenoid assembly from the control valve
body.

INSPECTION

1. Manually check that the spool slides
smoothly within the control valve body,
then reassemble the control valve and
solenoid. Tighten the retaining bolts to 2 -
4 ft. Ibs.
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Figure 4-82
Rear Input Shaft Assembly

1. Rear sealing rings

2. Gear shaft assembly

3. Lubrication gallery oil holes
4. Front sealing rings

NOTE: The Internal parts of the control
valve assembly are not serviced
separately.

The control valve is serviced as a
complete assembly, overhaul is limited to
checking spool movement only.

REVERSE IDLER GEAR ASSEMBLY

INSPECTION

1. Thoroughly clean the reverse idler gear
components, Figure 4-81, with a suitable
solvent and allow to dry.

SECTION 4 - TRANSMISSION

2. Inspect the thrust washer on either side of
the reverse idler gear for scoring or
excessive wear.

3. Inspect the needle roller bearing for
smooth rotation. If the bearing is worn,
install a new bearing during assembly.

4. Inspect the gear for cracks, burrs or
chipped teeth. Remove burrs with fine
emery cloth or a fine pumice stone. If the
gear is chipped or cracked, a new gear
should be installed.

REAR INPUT SHAFT

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. Do not spin the bearing with
compressed air.

2. 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 wili be damaged
during removal.
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Figure 4-83
Output Shaft Assembly

. 1st Gear

. Output shaft

. Rear bearing

. Synchromesh coupler
. 3rd Gear

. Front bearing

. 4th Gear

. Synchromesh coupler
. 2nd Gear

OO~NONAEWN =

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.

4. 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 4-84.

Figure 4-84
3rd/4th Gear Coupler Removal

1. Outer cone

2. 3rd Gear

3. Clamp tool no. 952 or FNH09526
4. Puller tool no. 1003 or FHN09516

2. Attach a puller, Tool #1003 or FNH09516
with shaft protector Tool #625A or
FNH09212 and the bearing clamp Tool
#952 or FNH09526, to the outer cone of
the 3rd/4th gear synchronizer and remove
the front bearing, thrust washer, 4th gear
and the synchronizer assembly as shown
in Figure 4-84.

NOTE: Exercise care when pulling on
the synchronizer assembly not to pull the
outer cone from the synchronizer. If the
outer cone does pull off, ensure the ball
and springs In the sliding sleeve do not fly
out.

3. Remove the snap ring retaining the
3rd/4th gear coupler and remove the
coupler from the shaft.
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Remove the snap ring retaining the 3rd
gear to the output shaft then remove the
gear and thrust washer from the shaft.

Remove the snap ring retaining the 2nd
gear then remove the thrust washer and
gear from the shaft. Remove the 1st/2nd
gear synchronizer assembly from the
shaft.

Install a puller, Tool #1003 or FNH09516
with shaft protector Tool #625A or
FNH09212, to the 1st g=ar and remove

Figure 4-85
Output Shaft Components

. 2nd Gear 9. Thrust washer
. Snap ring 10. Snap ring

4th Gear . 11. Thrust washer

Front taper roller bearing 12. Rear taper roller bearing
. Thrust washer 13. Thrust washer
. Splined hub 14. 1st Gear
. 3rd-4th synchronizer 15. Output shaft
. 3rd Gear 16. 1st-2nd synchronizer

the rear bearing, thrust washer and 1st
gear from the shatt.

OUTPUT SHAFT AND GEAR
ASSEMBLY

INSPECTION

4-58

. Thoroughly clean the output shaft

components, Figure 4-85, with a suitable
solvent, then blow dry with compressed
air. Do not spin the bearings with
compressed air.
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ASSEMBLY

Refer to Figure 4-85.

1. Install the 1stgear, thrustwasher and rear
bearing onto the shaft, then drive or press
the bearing into place using a hammer or
press, and a sleeve of the appropriate
diameter and length.

IR-4-1-87 m 2. Install the 1st/2nd gear synchronizer
assembly over the front end of the shaft

and locate onto the splines.

Figure 4-86
Countershaft Assembly

1. Rear bearing

2. Shaft and gear assembly

3. Removal gears

4. Front bearing 3. Install the 2nd gear, engage the gear with
the synchronizer assembly, then install
the thrust washer and retain with the

appropriate snap ring.

4. Installthe thrustwasher and 3rd gear onto
the shaft and retain in position with the
appropriate snap ring.

2. Check the front and rear bearings for
smooth rotation. If the bearings are worn,
install new bearings and bearing caps
during assembly.

5. Install the coupler onto the shaft and
retain in position with the snap ring, the
install the 3rd/4th gear synchronizer

3. Inspect the output shaft gears for cracks, assembly onto the coupler.

burrs, or chipped teeth. Remove burrs
with fine emery cloth or a fine pumice
stone. If the gears are chipped or cracked,

new gears should be installed. 6. Install the 4th gear onto the shaft followed

by thrust washer and front bearing, then
drive or press the bearing into place using
a hammer or press, and a sleeve of
appropriate diameter and convenient
length.
4. Place the gears on the output shaft and

check for excessive play between the

gear bushings and shaft. If the play feels

excessive, new gears should be installed, 7.

as the bushings are not serviced
separately.

4-59

Installation of the output shaft and gear
assembly as covered previously in
complete overhaul.



SECTION 4 - TRANSMISSION

1.
2.
3.
4.

Figure 4-87
Countershaft Disassembly

Shaft

Forward drive gear

Front bearing

Puller tool no. 1003 or FNH09516

COUNTERSHAFT AND GEAR
ASSEMBLY

DISASSEMBLY

1.

Remove the countershaft front bearing,
thrust washer and gears, Figure 4-86,
using a puller, Tool #1003 or FNH09516
with shaft protector Tool #625A or
FNH09212 as shown in Figure 4-87.

Normally, the countershaft rear bearing,
Figure 4-88, need not be removed,
however, if the bearing is worn or
damaged, it can be removed with a punch
and hammer. If the bearing is removed, a

NOTE:

. Shaft and
. Thrust washer

. Front bearing

. Reverse drive gear
. Forward drive gear

ONOUIEWN

Figure 4-88
Countershaft Components

. 4th Drive gear
. 3rd Drive gear

Rear bearing
ear

new one must be installed as the cage will
be damaged during removal.

If the countershaft rear bearing

Is replaced, the countershaft bearing cap
must also be replaced.

INSPECTION

1.

4-60

Thoroughly clean the countershaft
components, Figure 4-88, with suitable
solvent, then blow dry with compressed
air. Do not spin the bearings with
compressed air.

Check the front and rear bearings for
smooth rotation. If the bearings are worn,
install new bearings during assembly.
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Figure 4-89
4 x 4 Power Reversing

Transmission Oil Flows in Forward

. Forward solenoid

. Forward clutch feed gallery
. Outlet to cooler

. Regulating valve

. Bypass valve

Pump pressure port

. Pump suction port

Inspect the countershaft gears for cracks,
burrs, or chipped teeth. Remove burrs
with fine emery cloth or a fine stone. If the
gears are chipped or cracked, new gears
should be installed.
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Torque Converter Pressure Oil - Torque Converter Return Oil

! Reservoir and Exhaust Qil

. Cooler return

. Lubrication valve

. Reverse clutch feed gallery
. Reverse solenoid

. Reverse control valve

. Forward control valve

Place the gear on the countershaft and
check for excessive play between the
gear bushing and shaft. If the play feels
excessive, a new gear should be
installed, as the bushing is not serviced
separately.
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{1 Lubrication Qil
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Figure 4-90
4 x 4 Power Reversing

Torque Converter Pressure Oil Torque Converter Return Oil

- Reservior and Exhaust Qil

Transmission Qil Flows in Neutral

Forward solenoid

Forward clutch feed gallery
Outlet to cooler

Regulating valve

Bypass valve

Pump pressure port

Pump suction port

ASSEMBLY

Refer to Figure 4-88.

1.

Install the gears on the countershaft.
Position the shaft and gears onto a press.
Install the thrust washer then position the
front bearing onto the shaft, using Tool
No. 630S or FNH09210 and a sleeve of

8.
9.
10.
1.
12.
13.

4-62

Cooler return

Lubrication valve

Reverse clutch feed gallery
Reverse solenoid

Reverse control valve
Forward control valve

the appropriate diameter and convenient
length press the bearing onto the shaft.

If it was necessary to remove the
countershaft rear bearing, Figure 4-88,
press a new bearing into place with the
same size sleeve that was used for
installing the front bearing, Step 1. Also
install a new countershaft bearing cap.

Install the countershaft and gear
assembly.
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Torque Converter Pressure Qil i Torque Converter Return Oil

- | Lubrication Oil - Reservior and Exhaust Oil
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Figure 4-91
4 x 4 Power Reversing
Transmission Oil Flows in Reverse

Forward solenoid 8. Cooler return

Forward clutch feed gallery 9. Lubrication valve

Outlet to cooler 10. Reverse clutch feed gallery
Regulating valve 11. Reverse solenoid

Bypass valve 12. Reverse control valve
Pump pressure port 13. Forward control valve
Pump suction port
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Lubrication Qil - Reservoir and Exhaust Oil
Figure 4-92
4 x 4 Power Reversing
Neutral And Lubrication Oil Flows

Pressure Oil

1. Output shaft lubrication gallery 5. Oil distributor

2. Reverse clutch feed gallery 6. Solenoid control valve
3. Forward clutch feed gallery 7. Forward clutch piston
4. Transmission pump 8. Revaerse clutch piston
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Lubrication Oil - Reservoir and Exhaust Oil
Figure 4-93

4 x 4 Power Reversing
Forward Clutch And Lubrication Oil Flows
1. Output shaft lubrication gallery

5. Qil distributor
2. Reverse clutch feed gallery 6. Solenoid control valve
3. Forward clutch feed gallery 7. Forward clutch piston
4. Transmission pump 8. Reverse clutch piston

Pressure Qil
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Pressura Oil Lubrication Qil - Reservoir and Exhaust Qil
Figure 4-94
4 x 4 Power Reversing
Reverse Clutch And Lubrication Qil Flows
1. Output shaft lubrication gallery 5. Oil distributor
2. Reverse clutch feed gallery 6. Solenoid control valve
3. Forward clutch feed gallery 7. Forward clutch piston
4. Transmission pump 8. Reversae clutch piston
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8X8 TRANSMISSION

DESCRIPTION AND OPERATION

The transmission, Figure 4-95, consists of a
torque converter, an internal rotor-type
hydraulic pump, an oil distributor, a solenoid
control valve assembly, a lock-up valve, two
hydraulically operated clutches in a single
housing, an 8-speed synchromesh gearbox,
a P.T.O. drive from the engine, a transmission
case and cooler tubes.

SYNCHRONIZED 8X8 TRANSMISSION

V8L cowmmain i i3 5 § welwwses 7.9608:1
2nd .. 5.3724:1
B . voenmrenian s v s v s 3.5265:1
A & sommmmminien i 4 5 5 & 6o 2.4014:1
B .+ om0 v e s s 2.2574:1
) T 1.5234:1
T oo vvmmemoencs » «x s « samian 1.0000:1
Bl . .ooovmemans o s s neses 0.6810:1
Rl L 8.0016:1
A2 .. ewmmmaen oo s o v 5.4000:1
A3 & . cnmemaeina o 8 8 6 i 3.5446:1
P .« commmmmmmnn 2 0 % % 5 2.4137:1
B8 550 cesesmepsny a3 s aa 2.2690:1
R6 .o 1.5313:1
A7 s semumenms s o xs 8 6 1.0051:1
MO i tnaneasnmnis&n5Res 0.6844:1

Incorporated with the transmission is an
electrically operated modulator unit which is
installed in the cab or ROP’s steering console.
The function of the modulator unit is to provide
a cushioned engagement for the forward and
reverse clutches during shifting at high
engine speeds, thereby preventing sudden
changes in direction of travel and reducing
shock loads on the transmission
components. It also provides a transmission
disconnect feature to rapidly disengage the
transmission from the engine to release
engine power for the loader hydraulics.

IR-4-2-01

Figure 4-95
8 x 8 Fully Synchronised Transmission

Gearshift lever
Range lever

Oil level indicator
Top cover

Safety start switch

s~

The 8x8 fully synchronized power reversing
transmission also incorporates a lock-up
feature, which enables the torque converter
to be locked up to the engine flywheel in
forward travel, (effectively engaging the
transmission directly to the engine flywheel).

The transmission case serves as an oil
reservoir for the torque converter and
hydraulic clutch assemblies. A conventional
clutch is not used with this transmission.

In the normal torque converter mode, the
gearbox receives power from the engine by
means of oil reaction in the torque converter
and hydraulic clutch assemblies.
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Figure 4-96
Transmission Shift Levers

1. Gearshift lever

2. Range lever

3. Power reversing lever
4. Lock-up button

The front clutch provides power for forward
travel and the rear clutch power for reverse
travel. Engagement of the front and rear
clutch is controlled by the operator through
the movement of the hand operated power
reversing lever, shown in Figure 4-96.

The power reversing lever is linked to the
modulating unit in the steering console by a
wiring harness. A neutral lock is incorporated
in the power reversing lever which prevents
inadvertent engagement of the transmission
and requires that the power reversing lever
must be lifted upwards prior to selecting
forward or reverse travel.

A spring loaded button on the end of the
power reversing lever when depressed and
released, with the lever engaged for forward

SECTION 4 - TRANSMISSION

travel will actuate a solenoid valve to redirect
hydraulic oil in the torque converter and allow
a plate to lock the torque converter directly to
the flywheel and thereby to the transmission.
When the transmission is in the lock-up
mode, a warning light on the steering console
will illuminate.

NOTE: The lock-up feature will not
engage for approximately 3 seconds after
depressing the button.

The lock up feature should be used when
traveling on the highway or when using the
P.T.O. driven equipment. To engage the
transmission lock-up, select the desired gear
and move the power reversing lever for
forward travel. Set the tractor in motion and
attain the desired road speed then depress
and release the button on the end of the
power reversing lever to lock up the
transmission.

IMPORTANT:  The lock-up feature must
be disengaged before attempting to stop the
tractor. With the torque converter in the lock
up mode, the tractor will not stop.

To disengage the transmission lock-up,
simply depress and release the button on the
power reversing lever and the transmission
will revert to the normal torque converter
mode immediately.

The right-hand gearshift lever, Figure 4-96, is
used to select any one of four synchronized
gear ratios for forward or reverse travel.

The left-hand gearshift lever is used to select
high (H) or low (L) range which has the effect
of doubling the number of gears available.
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Figure 4-97
Gearshift Pattern

Figure 4-97 illustrates the gearshift pattern. in
any gear ratio the operator need only move
the power reversing lever to change direction
of travel.

However, as a clutch is not used between the
engine and the transmission, the power flow
from the engine to the transmission must be
interrupted to shift from one gear ratio to
another or from one range gear to the other.
This is accomplished by using a transmission
disconnect switch.

Three finger operated button type switches
are provided, Figure 4-98, one on the
gearshift lever knob, primarily to change gear
ratios. The second on the range lever knob,
primarily to change from high to low or low to
high range gears. The third on the loader
control operations to divert full engine power
to the backhoe/loader hydraulic pump for
faster loader operations.

SECTION 4
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Figure 4-98

Transmission Disconnect Switches

1. Gearshift lever button
2. Range lever button
3. Loader control lever button

Easy upward and downward gear changes
may be made with the fully synchronized
gearbox, simply by depressing the
transmission disconnect button the gearshift
lever while moving the lever from one ratio to
another.

To make range gear changes from low to high
simply depress the button on the range lever
while moving the lever from one range to the
other. When the high range gear has been
selected, release the button and allow the unit
to gain engine speed and ground speed.

To make range gear changes from high to low
or reduce ground speed, simply lower the
engine speed, depress the range lever button
and downshift the transmission. When the
low range gear has been selected, release
the button and adjust the engine speed to suit
ground speed requirements.
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Figure 4-99

Torque Converter

Pump drive gear shaft
Stator support

Front input shaft

Rear cover and impeller
Lock-up plate

Damper springs

Stator

Turbine
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As a safety feature, the transmission
incorporates a safety start switch, wired in
series with the starting circuit. The switch
allows the engine to start only when the range
lever is in the neutral position.

NOTE: This 8x8 transmission also
requires the P.T.O. lever to be in the
disengaged position before the tractor
can be started.

TORQUE CONVERTER

The main parts of the torque converter are the
impeller (pump), the turbine, the stator, the
lock-up plate and the front and rear covers,
Figure 4-99. The impeller is integral with the
rear cover and is driven by the engine
flywheel by means of a drive plate.

SECTION 4 - TRANSMISSION

The turbine, splined to the front input shaft, is
splined to a stationary shaft (stator support)
through a one-way clutch that permits the
stator to rotate only in the same direction as
the impeller. The lock-up plate, located in
front of the turbine, is splined to the front input
shaft and the turbine, and moves along the
splines to engage or disengage the plate and
the turbine to the front cover. All of the
converter parts are enclosed in an oil filled
housing. The front and rear cover, being
welded together, formed the housing.

In the normal torque converter mode when
the engine is running, the oil enters the torque
converter via a central drilling in the front input
shaft and forces the lock-up plate off of the
front cover.

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 3.15:a (2.83:a
Europe), 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.
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Figure 4-100
Qil Distributor

. Oil distributor housing
. Regulating valve

. Bypass valve
Hydraulic pump
Stator support
Lock-up valve
Control valve

NGO AWP

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.

In the torque converter lock-up mode, when
the engine is running, the oil enters the torque
converter via an oil passage between the
stator support and the torque converter hub.

The oil flows from the impeller and turbine into
the area of outer casing.

The oil gallery in the front input shaft is now
open to exhaust and the oil pressure from the
rear of the lock-up plate will force the plate to
contact and lock-up to the front cover. The
lock-up plate also remains splined to the
turbine driving the front input shaft.

With the lock-up plate driving the turbine, the
transmission is receiving drive directly from
the engine flywheel and the torque converter
is no longer used as a fluid coupling.

OIL DISTRIBUTOR

The oil distributor, Figure 4-100, consists of a
pressure regulating valve, a bypass valve, the
hydraulic pump and a series of oil passages
for oil distribution.

Qil 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,
lock-up valve and torque converter.

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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Figure 4-101
Transmission Hydraulic Pump

. Distributor housing

. Pump plate
Regulating valve
Bypass valve

Inner and outer rotors
Pump body

Drive gear

Stator support
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TRANSMISSION HYDRAULIC PUMP

The transmission hydraulic pump, Figure
4-101, is positioned in the lower section of the
oil distributor assembly and consists of a
driven gear, an inner and outer rotor, a pump
plate and a pump body.

A gear on the stator support, driven by the
rear hub of the torque converter, drives the
driven gear. The driven gear is splined to the
P.T.O. shaft, which runs through the center of
the transmission countershaft and transfers
the drive to the inner rotor of the pump.

Oil is picked up from the sump, via an internal
filter, through the inlet section of the pump
plate by the action of the rotors, and is forced

Figure 4-102
Pressure Regulating Valve and Bypass Valve

. Regulating valve

. Regulating valve shim

. Regulating valve plug
Bypass valve shim

Bypass valve sleeve

. Bypass valve ball

. Gallery to torque converter
. Gallery to control valve

. Return to sump

CENONAWN -

through the outlet section of the pump plate to
the oil distributor.

PRESSURE REGULATING VALVE AND
BYPASS VALVE

Oil from the transmission hydraulic pump
enters the valve bore area of the pressure
regulating valve between lands “B” and “C”,
Figure 4-102. The area of the lands being
equal, the valve will not move; however, land
“B" incorporates a drilled passage or orifice
that allows oil to enter the valve bore between
lands “A” and “B”.

The area of land “B” is greater than land “A”;
therefore when the pressure between the
lands reaches approximately 100 PSI (689
kPa), the spring force acting on the valve is
overcome, causing the valve to move down.
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Figure 4-103
Solenoid Control Valve

1. Forward solencid
2. Control valve
3. Lock-up valve
4. Reserve solenoid

This downward movement allows the valve to
direct oil into the converter passage while
maintaining a minimum pressure of 100 PSI
(689 kPa). A pair of flats on the circumference
of land “C” causes the valve to move further
down as pump flow increases, which causes
regulated pressure to increase with engine
speed.-

SECTION 4

Because pressure to the solenoid control
valve is higher than the pressure required for
converter operation, the bypass valve must
function to limit maximum pressure in the
converter at high pump flow.

The bypass valve will open at approximately
100 PSI (689 kPa) to bypass oil back to sump;
thereby preventing excessive pressure in the
converter. Oil leaking past land “A” of the
regulating valve also returns to sump.

SOLENOID CONTROL VALVE

The solenoid control valve is mounted on top
of the distributor assembly, Figure 4-103, and
consists of two identical spools, two identical
solenoids, a return spring and a valve body.

The function of the solenoid control valve is to
direct the pressure regulated oil from the
hydraulic pump to one of the two clutch packs.

With the power reversing lever in neutral, the
modulator until will not signal the control valve
solenoids to actuate the spools.
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Lubrication Qil

Figure 4-104
Qil Flow - In Neutral

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

Bypass valve

Qil pump outlet

Qil pump inlet

Nk~

With the solenoid control valve in neutral,
Figure 4-104, the pressure regulated oil is
directed, via passages in the distributor, to the
control valve and is trapped between the end
two lands of the forward and reverse spools.

Pressure regulated oil is constantly delivered
to the forward and reverse spools. With the
spools held in neutral the forward and reverse

8. Lock-up valve

9. Return from oil cooler
10. Cooler bypass valve

11. Reverse clutch oil gallery
12. Reverse solenoid
13. Reverse spool
14. Forward spool

clutch pack oil galleries are connected to
exhaust via the forward and reverse spools in
the control valve.

With no pressure regulated oil directed to the
clutch packs, no power is delivered to the
transmission gearbox, therefore the tractor
will remain stationary.
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Figure 4-105
Qil Flow - In Forward

1. Forward solenoid 8. Lock-up valve

2. Forward clutch oil gallery 9. Return from oil cooler

3. Feed port to oil cooler 10. Cooler bypass valve

.4. Regulating valve 11. Reverse clutch oil gallery

5. Bypass valve 12. Reverse solenoid

6. Oil pump outlet 13. Reverse spool

7. Qil pump inlet 14. Forward spool

When selecting forward travel with the power
reversing lever, a signal is sent from the
modulating unit to the control valve forward
solenoid. The solenoid is energized and
moves the forward spool across to align the
forward clutch pack oil gallery with the oil
gallery from the pressure regulating valve,

Figure 4-105. The pressure regulated oil is
directed to the forward clutch pack, while the
reverse spool remains connected to exhaust.
With the forward clutch pack engaged power
is delivered to the transmission gearbox via
the rear input shaft.
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Lubrication Oil

Torque Converter Pressure Qil - Torque Converter Return Oil

. Reservior and Exhaust Qil

Figure 4-106
Qil Flow - In Reverse

. Forward solenoid
Forward clutch oil gallery
Feed port to oil cooler

. Regulating valve

. Bypass valve

QOil pump outlet

. Oil pump inlet
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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 4-106, and power is delivered to

8. Lock-up valve

9. Return from oil cooler
10. Cooler bypass valve
11. Reverse clutch oil gallery
12. Reverse solencid
13. Reverse spool
14. Forward spool

the transmission gearbox via the rear input
gear (reverse clutch hub).

De-energized, the forward solenoid moves
back to the neutral position under spring
pressure and the spool aligns the forward
clutch pack oil gallery with the exhaust port.
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Figure 4-107
Lock-up Valve Assembly

1. Forward solenoid

2. Control valve housing
3. Lock-up valve

4. Reverse solenoid

LOCK-UP VALVE

The lock-up valve is mounted on the
right-hand side of the distributor assembly,
Figure 4-107, and consists of a solenoid,
spool, return spring and a valve body.

The function of the lock-up valve is to direct oil
from the bypass valve to the torque converter.

With the lock-up valve solenoid de-energized,
the spool remains in the normal torque
converter mode position with the return spring
holding the spool as shown, B, Figure 4-108.

R-4-2-14 A

Torque Converter Pressure Oil

- Exhaust Qil

Figure 4-108
Lock-up Valve Operation

A. Lock-up mode
B. Normal mode

Oil is delivered to the lock-up valve from the
by-pass valve and directed via a central
drilling in the front input shaft to the torque
converter.

The oil enters the torque converter at the front
end between the front cover and lock-up plate
disengaging the plate from the cover.

Depressing and releasing the lock-up button
at the end of the power reversing lever, in
forward travel, energizes the lock-up valve via
the modulator unit. The lock-up valve
solenoid now energized will move the spool,
A, Figure 4-108, directing pressure oil to the
torque converter via the passage between the
stator support and torque converter hub.
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Figure 4-109
Modulator Unit

1. Modulator unit
2. Connector
3. Steering motor

The oil enters the torque converter at the rear
and forces the lock-up plate to engage and
lock-up with the front cover and turbine.

MODULATOR UNIT

The function of the modulator unit, Figure
4-109, is to provide a cushioned engagement
for the forward and reverse clutches during
changes in direction of travel, provide a
delayed engagement of the torque converter
lock-up, and to disconnect the clutch packs
when a transmission disconnect button is
depressed.

SECTION 4 - TRANSMISSION

The modulator  unit  contains a
microprocessor which ensures that the
voltage supplied to the forward and reverse
control valve solenoids rises at a
predetermined rate.

The cushioned engagement is accomplished
by regulating the oil pressure supplied to the
clutch packs, from the solenoid control valve,
in proportion to the voltage rise in the signal
from the modulator unit to the control valve
solenoids.

When the power reversing lever is moved to
select forward travel, the modulator unit
signals the forward solenoid to move the
control valve forward spool. The spool will
move in proportion to the voltage rise of the
signal to the solenoid, which requires
approximately 1-2.5 seconds to engage fully,
and the oil pressure to the clutch pack will rise
by the same proportion until regulated
pressure is achieved after 2.5 seconds.

Selecting reverse travel with the power
reversing lever, the modulator unit cuts the
current to forward solenoid and signals the
reverse solenoid to move the reverse spool.
The operation of the reverse solenoid and
spool is the same as for forward engagement.
However, as the reverse spool moves to
direct pressure regulated oil to the reverse
clutch pack, the forward spool is moved to
neutral by the return spring and reverse spool
pressure, thereby disengaging the forward
clutch pack.

4-78



SECTION 4

IR-4-1-14

Figure 4-110
Hydraulic Clutch Assemblies

1. Transmission rear input shaft
2. Reverse clutch pressure plate
3. Reverse clutch piston
4. Forward clutch piston

When the transmission lock-up mode is
selected, the modulator signals the lock-up
valve solenoid to move the spool. As with the
control valve, the lock-up valve spool moves
in proportion to the voltage rise of the signal
to the solenoid, and the oil pressure to the
torque converter will rise by the same
proportion, thereby cushioning the lock-up
plate engagement.

The transmission disconnect feature allows
the transmission to be rapidly disengaged
from the engine, thereby releasing all engine
power to drive the backhoe/loader hydraulic
pump or enable the operator to make a gear
ratio change.

5. Transmission front input shaft
6. Forward clutch hub

7. Hub housing

8. Reverse clutch hub and gear

If, for example, a loading function is being
performed, and at the point of “tear out” and
lift the transmission can be rapidly
disengaged then all engine power becomes
immediately available to power the loader
hydraulic system, thereby increasing lift
speed and cycle times.

The transmission disconnect is accomplished
by depressing the button on the gearshift
lever knob or the button on the loader control
lever knob, either will disconnect the
transmission.

4-79



SECTION 4 —- TRANSMISSION  s—————

s

S

/Q_,J

X

Ll
IR-4-2-15 1l
Figure 4-111
Transmission Oil Flow Circuit Diagram
1. Torque converter 7. Solenoid control valve
2. Qil cooler 8. Inlet filter
3. Line filter 9. Oil pum
4, Cooler line bypass valve 10. Regulating valve
5. Transmission lubrication 11. Bypass valve
6. Hydraulic clutch 12. Lock-up valve

Depressing the button on either of the levers
interrupts the current to the modulator unit
and thereby the current to the control valve
solenoids. Removing the electrical supply will
have the effect of cutting the flow of hydraulic
oil to the clutch packs as the solenoid and
spool return to neutral. In neutral the clutch
pack oil galleries are open to exhaust and the
pressure regulated oil is trapped between the
end two lands of the spool.

When the button is released, the electrical
supply is restored to the modulator unit and
the control valve will direct pressurereg ated
oil to the appropriate clutch packin prog rtion

to the voltage supplied from the modulator
unit.

HYDRAULIC CLUTCH ASSEMBLIES

The hydraulic clutch assemblies incorporate
a housing, a hub, and a series of bronze and
steel plates that are engaged through the
action of the forward or reverse pistons when
hydraulic pressure is applied.

The clutch hub, Figure 4-110, is splined
internally to the transmission rear input shaft
and externally to the bronze plates of the
forward clutch assembly.
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Torque Converter Pressure Qil - Torque Converter Return Oil

- Reservior and Exhaust Oil

Figure 4-112
Transmission Lubrication Qil Flow - Normal Mode

1. Lubrication gallery
2. Reverse clutch gallery
3. Forward clutch gallery

When hydraulic pressure is applied to the
front clutch for forward travel, the piston is
actuated, locking the steel plates to the
bronze plates. The steel plates, being driven
by the clutch housing, transmit power to the
bronze plates. The bronze plates then drive
the front hub which, in turn, drives the rear
input shaft, thereby transmitting power to the
countershaft through the forward gear.

When hydraulic pressure is applied to the rear
clutch for reverse travel, the plates in the rear
clutch are locked together to drive the rear

4. Feed to torque converter
5. Return from torque converter
6. Return from oil cooler

7. Forward clutch
8. Reverse clutch

hub (reverse idler input), Figure 4-110. The
rear hub is not splined to the rear input shaft;
however, it does mesh with the reverse idler
gear that is in turn meshed with the reverse
gear on the countershaft. It is through this
reverse idler gear that power is transmitted to
the countershaft.

Because the countershaft is being driven by
the reverse idler gear and not the rear input
shaft, the countershaft will rotate in the
opposite direction as it does for forward
travel.
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| Lubrication Qil

Torque Converter Pressure Qil - Torque Converter Return Oil

- Reservior and Exhaust Qil

Figure 4-113
Transmission Lubrication Oil Flow - Lock-Up Mode

1. Lubrication gallery
2. Reverse clutch gallery
3. Forward clutch gallery

OIL FLOW

Transmission oil flows from the reservoir to
the distributor then to the solenoid control
valve assembly as previously described. Oil
from the bypass valve flows to the lock-up
valve and is then directed via a central drilling
in the front input shaft to the torque converter
in the normal mode or between the stator
support and the torque converter hub into the
converter in the lock-up mode, Figures 4-112
and 4-113.

4. Feed to torque converter
5. Return from torque converter:
6. Return from oil cooler

7. Forward clutch
8. Reverse clutch

Qil from the torque converter then flows back
to the distributor between the stator support
and the front input shaft. It is then picked up
by the cooler tube on the left-hand side of the
transmission case and directed to the cooler.

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.
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Figure 4-114 Figure 4-115
Transmission Cooling System Transmission Cooling System
Filter return pipe 1. Adaptor
Filter 2. Filter return pipe

. Temperature switch
. Pressure test point
. Cooler inlet line

. Cooler outlet line

oA W=

OIL COOLER

The transmission cooling system, Figures
4-114 and 4-116, consists of a filter, a cooling
unit and tubes and fittings. The oil is filtered
afterleaving the cooler. The filter incorporates
a bypass valve that is setto open at 7 - 9 PSI
(0.5-0.6 bar) should the filter become
clogged.

] TBD4-19 T

Figure 4-116
Oil Cooler Assembly

QOil from the torque converter enters the
coolerinlettube, Figure 4-114, on the left side

s 1. Hydraulic reservoir to pump feed
of the transmission case, passes through the 2 Transmission ol cooler tube "IN®
cooler and filter, and is returned to the 3 nygrau:ic oill w:ka)rm up valve (non serviceable)
inat T . Hydraulic oil tube to reservoir
Iubrlcatlpr) circuit anFi sump through the 5" Transmission ol cooler tube "OUT"
return fitting on the right side of the case, 6. Hydraulic oil tube to cooler
Figure 4-115. 7. Reservoir
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Figure 4-117
Synchronizer Assemblies

. Low range gear

. Output shaft

. Counter shaft

. 1st Gear

. 1st/2nd synchronizer
. 2nd Gear

. Forward Gear

. Reverse gear

. 3rd Gear

. 3rd/4th synchronizer
. 4th Gear

. High range gear

. High/low synchronizer

The lubrication passages, being smaller than
the return tube, will act as an orifice and cause
a pressure build-up. When the pressure
reaches approximately 30 PSI (2.26 bar), a
bypass valve in the distributor housing will
open allowing oil to return to sump.

SYNCHRONIZER

The synchronized 8x8 power reversing
transmission incorporates three cone type
synchronizers, two on the output shaft and
one on the countershaft, Figure 4-117. The
synchronizers operate in an identical way.

The cone type synchronizer assembly, Figure
4-118, consists of a sliding sleeve splined to
the countershaft. Six balls and springs are
positioned in radial drillings in the sliding
sleeve so that the balls are pressed into “V"
shaped recesses on the tangs of the two outer
cones - three per outer cone. The outer cones
are positioned either side of the sliding sleeve
and locate through slots in the sleeve.
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Figure 4-118
Exploded View

. Inner cone drive pins (4)

. 1st Gear

. Synchronizer ring

. Sliding sleeve and outer cones
. Inner cones

e

Transmission gears are mounted on the
countershaft either side of the synchronizer
assembly. Splined to the gears are retainers
which engage the synchronizer rings to the
gears.

6. Retaining ring

7. 2nd Gear

8. Synchronizer ring locating pins (3)
9. Detent ball and spring (6)

The synchronizer rings are positioned
between the outer cones and inner cones.
The inner cones are engaged to the sliding
sleeve by four (long) pins which locate within
the cut-outs in the cones. Three thicker
(short) pins limit the travel of the sliding sleeve
in relation to the outer cone.
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DISENGAGED

SYNCHRONISING

ENGAGED

Figure 4-119
Synchronizer Operation

Gear 5. Synchronizer ring

1.

2. Synchronizer 6. Inner cone
3. Inner cone pins (long) 7. Outer cone
4. Synchronizer ring pins (short)
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The operation of the synchronizer, Figure
4-119, is as follows:

In the neutral position the sliding sleeve and
outer cone are locked together by the balls
and springs positioned in the sleeve and
tangs of the outer cone.

The inner cone is engaged to the sliding
sleeve by the four (long) pins and rotates with
the sleeve and outer cone as an assembly.

The synchronizer ring, engaged to the gear
via the retainer, and the gear are free to rotate
on the countershaft.

As the sliding sleeve is moved from neutral
towards the gear to be selected the outer
cone also moves and compresses the
synchronizer ring between the outer and
inner cones.

Further shift pressure causes the
synchronizer ring and the inner and outer
cones to rotate at the same speed. The
synchronizer ring and gear now rotating in
synchronization with the sleeve permits the
chamfered teeth on the internal
circumference of the sleeve to engage the
teeth on the gear.

SECTION 4

Further shift pressure causes the outer cone
to depress the balls and springs in the sliding
sleeve and allow the sleeve to fully engage
the gear.

POWER FLOWS

Power for all eight forward gear ratios is
transmitted from the front hydraulic clutch to
the rear input shaft. The rear input shaft then
transmits power to the countershaft forward
gear and the countershaft in turn transmits
power to the output shaft. Figure 4-120 and
4-121 illustrate the power flows.

Power flow for all eight reverse gear ratios is
the same as for all eight forward gear ratios,
except that the rear clutch is engaged to
transmit power to the reverse idler gear. The
reverse idler gear in turn transmits power to
the reverse gear on the countershaft.

Because power is being transmitted through
the reverse idler gear, the countershaft and
output shaft will rotate in the opposite
direction as for forward gear ratios. The rear
input shaft will also rotate in the opposite
direction.
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OVERHAULING THE TRANSMISSION

GENERAL

The arrangement of the procedures in this
Section permits servicing the transmission
with minimum disassembly.

The procedures are separated into four
groupings as covered below. Each grouping
includes the components that can be serviced
under the conditions established.

In the case of Condition 3, it is necessary to
follow the procedures in each of the
preceding groups to completely disassemble
the transmission.

The fourth grouping covers detailed service
procedures for the inspection and repair of
sub-assemblies.

Condition 1

Assemblies serviced with transmission
installed: Refer to the next part.

Gearshift lever

Modulator unit

Solenoid control valve

Lock-up valve

Condition 2

Assemblies serviced with transmission front
end overhaul: Refer to front end overhaul.

Torque converter

Transmission hydraulic pump and oil distributor

Front input shaft and clutch housing

Condition 3

Assemblies serviced with complete overhaul:
Refer to complete overhaul.

Gearshift mechanism

Output shaft bearing retainer and oil seal

Output shaft and countershaft gear assemblies

Countershaft pre-load

Output shaft pre-load

Condition 4

Component  inspection and  repair
(Sub-assembly  overhaul). Refer to
component overhaul.

When servicing the transmission, always
work in clean surroundings and with clean
tools. Thoroughly clean the transmission
case to preventdirt entry. Use lint free towels
when wiping parts or your hands. Lay cleaned
parts out on clean paper so a thorough
inspection can be made.

When installing the transmission components,
do not use force. If the parts do not assemble
freely, examine them for the cause of difficulty,
and coat them with a film of petroleum jelly or
transmission fluid to facilitate assembly. Also
lubricate all shafts, bearings, oil seals and gears
with a film of transmission oil before installing
them in the transmission.
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Figure 4-129
Lock-Up Valve Access Plate Removal

1. Retaining bolt
2. Access plate
3. Cooler return tube

3. Install the solenoid control valve access
plate onto the transmission housing and
secure with the retaining bolts. Tighten
the bolts.

4. Install the fuel tank as described in
Section 2 “Fuel Systems.”

MODULATOR UNIT

NOTE:  The modulator unit Is serviced
as an assembly and the only checks
possible are of continuity and voltage
checks.

REMOVAL

1. Remove the steering console lower panel
situated in front of the gearshift lever.

2. Remove the retaining bolts and remove
the modulator unit, Figure 4-128.
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Figure 4-130
Lock-Up Valve Removal

1. Harness
2. Lock-up valve
3. Retaining bolt

INSPECTION

See “Troubleshooting” for the modulator unit
inspection.

INSTALLATION

1. Install the modulator unit and secure in
position tightening the retaining bolts.

2. Install the steering console lower panel
and tighten the retaining bolts.

LOCK-UP VALVE

REMOVAL

1. Remove the lock-up valve access plate
retaining bolts and lift the plate from the
transmission, Figure 4-129.
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2. Remove the lock-up valve wiring harness
retaining clip then withdraw the connector
from the valve solenoid.

3. Remove the lock-up valve retaining bolts
and lift the lockup valve from the
distributor housing, Figure 4-130.

NOTE: Thelock-up valvels servicedas
an assembly, therefore, the only check Is
possible Is to confirm the spool moves
freely. Refer to “Component Overhaul” for
“lock-up valve inspection”.

INSTALLATION

1.

4-96

Install the lock-up valve with a new gasket
onto the distributor housing and secure
with the retaining bolts. Tighten the bolts
to 6-7 ft. Ibs.

Reconnect the wiring harness to the
solenoid and retain in position with the
retaining clip.

Install the lock-up valve access plate onto
the transmission housing and secure with
the retaining bolts.



SECTION 4

FRONT END OVERHAUL

LIR-4-2-38 )

Figure 4-131
Torque Converter To Flywheel

Torque converter assembly

Drive plate assembly

Flywheel to drive plate bolts
Flywheel

Reinforcing plate

Drive plate to torque converter plate

LNt

ASSEMBLIES SERVICED
TRANSMISSION SEPARATED
ENGINE

WITH
FROM

Torque converter

Transmission hydraulic pump and oil
distributor

Front input shaft and clutch housing

SEPARATING THE TRANSMISSION FROM
THE ENGINE

1. Drain the oil from the transmission by
removing the drain plug.

2. Separate the transmission from the
engine as described in Section 10,
“Separating the Unit".

DISASSEMBLY
TORQUE CONVERTER

1. Remove the torque converter and drive
plate from the stator support, Figure
4-131.

2. Remove the drive plate from the converter
by removing the attaching bolts and
washers.

3. Normally, it is not necessary to remove
the converter pilot hub. However, if the
pilot hub is damaged it can be removed by
removing the self-locking bolts.

#h

CAUTION: THEBOLTS SECURING THE
CONVERTER PILOT HUB TO THE
FLYWHEEL ALSO HOLD THE FLYWHEEL
TO THE CRANKSHAFT. BEFORE
REMOVING THE BOLTS, MAKE SURE THE
FLYWHEEL IS SUFFICIENTLY
SUPPORTED TO PREVENT IT FROM
FALLING.

4. Refer to “servicing the torque converter”.
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Figure 4-132
Front View Of Transmission Case

. Solenoid connection

Test port line
Test port line
Lock-up valve

. Return line
. Solencid connection
. Return line
. Solenoid connection

TRANSMISSION HYDRAULIC PUMP AND
OIL DISTRIBUTOR HOUSING

1.

Disconnect the oil cooler return pipe and
elbow at the transmission case, Figure
4-132. Disconnect the return pipe at the
oil distributor housing and remove the
pipe from the transmission case.

Disconnect the pressure test port feed
pipe and elbow at the transmission case.
Disconnect the feed pipe at the oil
distributor housing and remove the pipe
from the transmission case, Figure 4-132.

Figure 4-133
Solenoid Control Valve Removal

1. Solenoid control valve assembly
2. Oil distributor
3. Gasket

3. Disconnect the wiring harness from the

4-98

lock-up valve and the solenoid control
valve and remove from the transmission
case; note the color and the position of the
three connectors.

Remove the solenoid control valve
securing bolts and remove the solenoid
control valve from the distributor housing,
Figure 4-133.

Refer to “Component Overhaul” for
“disassembly of the solenoid control
valve”.
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Figure 4-134
Distributor Housing Removal
1. Upper jacking bolt

2. Lower jacking bolt
3. Aligning rods FNH00224

5. Remove the distributor housing retaining
bolts . Install two aligning rods (OTC
FNHO00024). Obtain two M8 (1.25 thread)
jacking bolts, approximately 1.25” (30
mm) long. Screw the bolts into the
housing as shown in Figure 4-134, then
continue to tighten until the distributor
housing is freed from the transmission
case. Use the aligning rods to help
support the weight. Lift the housing from
the transmission and remove the jacking
bolts.

NOTE: The distributor housing Is
heavy, care should be exercised when
removing the housing from the
transmisslon case.

Figure 4-135
Front Input Shaft Removal

Snap ring

Front input shaft
Forward clutch shaft
Forward clutch plates

FRONT INPUT SHAFT AND CLUTCH
HOUSING

1:
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Remove the front input shaft and bearing
assembly from the clutch housing by
removing the snap ring, Figure 4-135.

Pull the forward clutch hub, along with the
thrust washer, from the rear input shaft,
Figure 4-135, then remove the forward
clutch plates.

The clutches have five steel and five
graphite bronze plates. All the plates are
“flat”. The friction plates are available in
thicknesses of 0.090” (2.30 mm), 0.096~
(2.44 mm) and 0.10” (2.60 mm).
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Figure 4-136
Clutch Housing Removal

1. Clutch housing snap ring
2. P.T.O. shaft
3. Rear input shaft

3. Remove the snapring, Figure 4-136, then
pull the clutch housing from the rear input
shaft.

4. Remove the reverse idler input gear,
thrust washer, needle bearings and shims
from the rear input shaft, Figure 4-137, if
not removed with the clutch housing.

5. Refer to “Component Overhaul” for
“disassembly of the rear clutch”.

ASSEMBLY

FRONT INPUT SHAFT AND CLUTCH
HOUSING

1. Assemble the rear clutch as described in
component overhaul.

Figure 4-137
Reverse Idler Input Gear Removal

1. Reverse idler input gear (rear clutch hub)
2. Rearinput shaft

2. Install the partially assembled clutch
housing, Figure 4-138, over the rear input
shaft while exercising care to prevent
damaging the roller bearings. Make sure
the spacer, shim and thrust washer are
installed on the rear input shafi.

3. Retain the clutch on the shaft by installing
the appropriate snap ring, Figure 4-136.

4. Place the clutch hub and thrust washer,
Figure 4-135, on the rear input shaft, then
install the ten clutch plates, one by one,
starting with a steel plate then a bronze
plate.

5. Coat the sealing rings on the front of the
rear input shaft with petroleum jelly to hold
them in position. Then, carefully install the
frontinput shaft, Figure 4-135. Secure the
shatft to the clutch housing with the snap
ring.
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- Figure 4-138
Clutch Housing Installation

1. Clutch housing
2. Reverse idler input gear

IMPORTANT: Do not force the front input
shaft over the rear input shaft, Figure 4-135.
If difficulty is encountered, one of the sealing
rings could have dropped out of position. If
necessary, remove the front input shaft and
reposition the sealing rings.

TRANSMISSION HYDRAULIC PUMP AND
OIL DISTRIBUTOR HOUSING

1. Assemble the oil distributor.

2. Apply gasket sealant to the portion of the
new gasket between the lower two bolt
holes, then install the gasket to the
transmission casing.

SECTION 4

Figure 4-139
Qil Distributor Housing Installation

. Oil distributor

. Hydraulic pump
. P.T.O. shaft

. Front input shaft

BOWON—

3. Install the oil distributor housing using the
two aligning rods FNH00224, onto the
transmission casing, Figure 4-134, and
secure with the retaining bolts. Exercise
care when installing the oil distributor to
prevent the sealing rings on the frontinput
shaft from being damaged or dislodged. If
the P.T.O. shaft splines do not align with
the hydraulic pump inner rotor, turn the
shaft at the rear axle to align them.
Tighten the retaining bolts to 35-41 ft. Ibs.

4. Install a new gasket to the distributor
housing front cover, then install the
housing front cover plate and secure with
the retaining bolts. Tighten the retaining
bolts to 35-41 ft. Ibs.

5. Assemble the solenoid control valve
assembly as described in “Component
Overhaul.”
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Figure 4-140
Torque Converter To Flywheel Assembly

1. Torque converter assembly

2. Drive plate assembly

3. Flywheel to drive plate bolts

4. Flywheel

5. Reinforcing plate

6. Drive plate to torque converter bolts

7. Drain plug

6. Install anew solenoid control valve gasket
to the distributor housing. Install the
solenoid control valve onto the oil
distributor housing and secure with the
retaining bolts. Tighten the retaining bolts
to 17-20 ft. Ibs.

7. Prior to installing the oil cooler return and
the pressure test port feed elbows apply
thread sealant to the threads. Install the
elbows to the transmission casing.

8. Installthe pressure test feed port pipe and
tighten.

9. Install the oil cooler return pipe and

tighten.

SECTION 4 - TRANSMISSION

10. Thread the wiring harness through the

transmission casing and connect to the
solenoid control valve and lock-up valve.
Ensure that the connectors are matched
to the connectors on the control valve, i.e.
grey-to-grey and black-to-black. Secure
the harness with the clip installed to the
top distributor housing bolt.

TORQUE CONVERTER

. Secure the drive plate to the torque

converter, Figure 4-140, with the six
attaching bolts and flat washers. Tighten
the bolts to 32 ft. Ibs.

Install the assembled converter over the
stator support. Exercise care to prevent
damaging the oil seal on the front input
shaft. Rotate the converter so the splines
on the hub engage with the splines on the
front input shaft.

CONNECTING THE TRANSMISSION TO
THE ENGINE

4-102

. Carefully move the engine towards the

transmission making sure the converter
pilot hub is aligned with the pilot of the
torque converter.

Install the transmission
attaching bolts and washers.

to engine

Rotate the flywheel until the eight holes in
the drive plate, align with the holes in the
flywheel.
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4. Working through the starting motor
opening, Figure 4-141, install the
attaching bolts and washers finger tight.
Rotate the flywheel as required until all
eight bolts and washers are installed.

5. Rotate the flywheel approximately two full
turns to center the drive plate, then tighten
the eight drive plate attaching bolts to 32

ft. Ibs.
Figure 4-141
Staring Motor Aperture
1. Flywheel
2. Flywheel to drive plate bolts y . )
3. Engine backplate 6. Complete the connection as described in
4, Torque converter

Section 10, “separating the unit”.
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COMPLETE OVERHAUL

IR-4-2-01

Figure 4-142
Transmission Top Cover

Gearshift lever spigot
Range lever spigot
Qil filter and dipstick
Top cover €yt
Safety start switch

apLN-

Assemblies serviced with transmission
removed from the tractor.

NOTE: Although it is possible to
service the gearshift mechanism and the
output shaft bearing retainer and oll seal
by separating the transmission from the
rear axle, it is recommended that these
items are serviced with the transmission
removed from the tractor.

Output shaft and
assemblies

countershaft gear

P.T.O. shaft

Countershaft pre-load

Rear cover

Output shaft pre-load

Gearshift components

SEPARATING THE TRANSMISSION FROM
THE ENGINE AND REAR AXLE

1. Separate the transmission from the
engine and rear axle, as described in
Section 10, “separating the unit".

COMPONENT REMOVAL

1. Remove the transmission hydraulic pump
and oil distributor.

2. Remove the front input shaft and clutch
housing.

GEARSHIFT COMPONENTS

1. Remove the dipstick from the gearshift
cover plate.

2. Ensure the gearshiftlever and range lever
are in neutral. Remove the cover plate
retaining bolts then remove the cover
plate and gasket, Figure 4-142.
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Figure 4-143 Figure 4-144
Gearshift Component Removal Gearshift Detents and Plungers
1. 1st-2nd Shift selector arm 1. 1st-2nd Shift rail detent
2. 3rd-4th Shift fork and roll pin 2. Interlock detent
3. H-L shift fork 3. 3rd-4th Shift rail detent
4. H-L shift rail roll pins 4. Safety start switch plunger
5. H-L shift rail gate
6. 3rd-4th Shift rail gate
7. 1st-2nd Shift rail gate
8. 1st-2nd Shift rail roll pins
3. Remove the detents, springs and balls prevent the ball from falling into the
from the bores in the top of the transmission.
transmission case, Figure 4-144. If the
balls will not lift out with a magnet, the
E:I\lz maz::nrem?ev;gveg‘tjer thffosnr‘"ﬂ '?r':: 6. Using a suitable pin punch, remove the
trancmiselon aass spring pins retaining the 3rd/4th gearshift
: gate and gearshift fork, Figure 4-143.
7. Extract the gearshift rail by sliding the rail
4. Using a suitable pin punch, remove the rearwards retrieving the gearshift gate
spring pins retaining the 1st/2nd gearshift and fork as the rail is removed from the
gate and the gearshift selector arm, transmission case.
Figure 4-143.
8. Using a suitable pin punch remove the
spring pins retaining the H-L gearshift
5. Remove the gearshift rail plugs from the gate and gearshift fork, Figure 4-143.
rear end of the transmission case, then
extract the gearshift rail rearward,
retrieving the gearshift gate and selector 9. Extract the gearshift rail by sliding the rail

arm as the rail is removed from the
transmission case. If the detent ball was
not previously removed, exercise care to

4-105

rearwards retrieving the gearshift gate
and fork as the rail is removed from the
transmission case.
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1
2

Figure 4-145
1st-2nd Lower Shift Rail Removal

Locating bolt
Lower shift rail

3. Shift fork

10.

1

If necessary, remove the interlock detent
plug from the left-hand side of the
transmission case and extract the
interlock detent, Figure 4-144, which is
positioned between the 1st2nd and
3rd/4th gearshift rails.

. Remove the 1st/2nd lower shift rail

locating bolt and extract the rail from the
rear of the transmission. Exercise care to
prevent the detent ball in the fork from
falling into the transmission.

REAR COVER PLATE

1.

If transmission gear wear is suspected,
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 4-146, and measure the
backlash on output shaft gears.

Using a suitable pair of snap ring pliers,
remove the internal snap ring retaining

1
2.
3.

Figure 4-146
Gear Backlash Check

Gear backlash bracket
Dial indicator
Stylus

the P.T.O. shaft bearing, Figure 1-147.
Withdraw the P.T.O. shaft and bearing as
an assembly from the rear cover plate.

IR-4-2-54
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Figure 4-147
P.T.O. Shaft Removal

. Output shaft
. Bearing

. P.T.O. shaft
. Snap Ring

. Bearing cap
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Figure 4-148 Figure 4-149
Rear Cover Plate Removal Output Shaft Removal
1. Rear cover 1. Rear input shaft
2. Jacking bolts 2. Retainer
3. Output shaft 3. synchronizer assembly
4. Qutput shaft

3. Prior to removing the rear cover and together then lift the output shaft
output shaft bearing retainer tie the output assembly rearwards from the
shaft and countershaft together with a transmission case as shown in Figure 4-
suitable length of cord. 149.

4. Remove the rear cover retaining bolts NOTE: Exercise care when removing
then screw two jacking bolts into the rear the output shaft assembly. Hold the inner
cover as shown in Figure 4-148. Tighten cone of the synchronizer to prevent the
the two jacking bolts equally until the rear pins of the synchronizer assembly from
cover is free of the transmission case. falling Into the transmission housing.

Remove the two jacking bolts and remove
the rear cover assembly.

2. Remove the retainer from the rear input

shaft and place with the output shaft
OUTPUT SHAFT AND COUNTERSHAFT assembly.

GEAR ASSEMBLIES

3. Remove the rear input shaft assembly
1. Release the cord retaining the output from the transmission case through the
shaft and countershaft assemblies gearshift cover plate opening.
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Figure 4-150
Countershaft Removal
1. Countershaft assembly

Lift the countershaft assembly, Figure
4-150, and remove from the rear end of
the transmission case.

Remove the reverse gear idler shaft
retaining bolt from the left-hand side of the
transmission case.

. Remove the snap ring from the reverse
gear idler shaft, Figure 4-151, and slide
the shaft rearwards from the transmission
case retrieving the gear, bearing and
thrust washers as the shaft is removed,
Figure 4-152.

Refer to “Component Overhaul” for
“disassembly of the output shaft and
countershaft assemblies”.

SECTION 4 — TRANSMISSION

Figure 4-151
Reverse Gear Idler Removal
2 Shat
2. Shaft spigot
3. Shaft
4, Snap ring

4-108
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Figure 4-152
Reverse Gear Idler Compaonents
Gear

. Thrust washer

Shaft locating bolt
Seal
Shaft

. Roller bearing
. Thrust washer
. Snap ring
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Figure 4-153
Countershaft Installation

1. Rear cover
2. Rod
. Point to wrap cord

INSTALLATION

COUNTERSHAFT PRE-LOAD CHECK

1s

If any of the following parts have been
replaced, then it will be necessary to
check the countershaft pre-load.

Taper roller bearings

Countershaft

Thrust washers

is checked with all
removed from the

The pre-load
components

SECTION 4
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transmission case except the
countershaft. To determine the shims
required to give the specified pre-load of
12-16 ft. Ibs. (54-72 N-m) rolling torque.

Assemble the countershaft and gear
assembly as described in “component
overhaul”.

Install the assembled countershaft and
gear assembly through the rear of the
transmission case and position in such a
way that the rear bearing just protrudes
from the rear of the case.

Ensure the countershaft bearing cap
attaching bolts are tightened to 35-41 ft.
Ibs.

Insert a suitable rod through the bearing
cap hole and into the countershaft
assembly, Figure 4-153.

Position the rear cover to the transmission
case while lifting the countershaft with the
rod.

Secure the rear cover to the transmission
case and tighten the retaining bolts to
35-41 ft. Ibs.

Rotate the countershaft assembly until
the bearings run smoothly.

Using a suitable length of cord and a pull
scale as shown in Figure 4-154, wrap the
cord around the countershaft just ahead
of the helical gear, Figure 4-153. Ensure
that the cord does not overlap.
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Figure 4-154
Countershaft Pre-Load Check

1. Pull scale
2. Cord

10.1f the pull required to rotate the
countershaft is outside the 12-16 ft. Ibs.
(54-72 N-m), remove the rear cover and
bearing cap and add or delete shims as
required and repeat the procedure.

Note: When Installing the bearing
cap, apply a thread sealant to the retaining
bolts prior to installation.

11. When the pre-load check is complete
remove the rear cover.

OUTPUT SHAFT PRE-LOAD CHECK

1. The pre-load on output shaft must be

checked if any of the following
components have been replaced.

Taper roller bearings

Output shaft

4-110
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Figure 4-155
Rear Input Shaft Installation

. H-L synchronizer assembly

. Output shaft

. Transmission case inner wall
. Rear input shaft

. 3rd-4th Gear splined hub

Thrust washers

Rear input shaft

The pre-load must be checked with all
components removed from the
transmission case except for the output
shaft and rear input shaft. It will be
necessary, therefore, to remove the
countershaft if previously installed.

It is also necessary to remove the 3rd/4th
synchronizer assembly from the output
shaft, prior to installing the output shaft
into the transmission, for the pre-load
check.

Assemble the output shaft and gear
assemble as described in “Component
Overhaul.”

Install the rear input shaft into the
transmission case and rest across the
transmission case inner wall, Figure
4-155.
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IR-4-2-62 & IR-4-1-57
Figure 4-156 Figure 4-157
Output Shaft Installation Output Shaft Pre-Load Check
1. Rear cover 1. Scale
2. Output shaft rear bearing 2. Output shaft
3. Output shaft 3. Bearing cap
4. Retaining bolts

4. Install the output shaft into the 8.
transmission case from the rear end and
mate up with the rear input shaft.
Temporarily support the output shaft as
shown in Figure 4-156.

5. Ensure that the output shaft bearing cap
retaining bolts are tightened to 35-41 ft. 9
Ibs. ’

6. Install the rear cover plate to the
transmission case. Install and tighten the
cover retaining bolts to 35-41 ft. Ibs.

Wrap a suitable length of cord around the
output shaft splines, Figure 4-157. Ensure
that the cord does not overlap. Attach a
pull scale to the cord and measure the pull
required to rotate the output shaft.

If the pull required to rotate the output
shaft is outside the specified limits of
12-17 ft. Ibs. (54-77 N-m), remove the rear
bearing cap and cover assembly. Add or
delete shims as required and repeat the
pre-load procedure.

Note: When Installing the bearing
7. Rotate the output shaft several times to cap, apply a thread sealant to the retaining
ensure the bearings are seated correctly. bolts prior to Installation.
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Figure 4-158
Reverse Gear Idler Components

Gear

Thrust washer

. Shaft locating bolt
Seal

Shaft

Roller bearing
Thrush washer

. Snapring

NON AN~

10. When the pre-load check is correct,
remove the rear cover assembly, the
output shaft assembly and the rear input
shaft from the transmission case.

OUTPUT SHAFT COUNTERSHAFT AND
REAR COVER ASSEMBLIES

1. Install the reverse gear idler shaft into the
transmission casing and assembly the
component parts for the assembly in the
following sequence with reference to
Figures 4-158 and 4-159.

Thrust washer

Figure 4-159
Reverse Gear Idler Installation
. Gear
. Shaft spigot

. Shaft
. Snap ring

BON—

Reverse idler gear and needle bearing

Thrust washer

Collar

Snap ring

NOTE: Ensure that the thrust washers
are Installed with the oll grooves facing
the reverse Idler gear.

2. Install the reverse idler shaft retaining bolt
into the transmission case ensuring the
bolt aligns with the shaft. Tighten the bolt
to 47-54 ft. Ibs.
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Figure 4-160 Figure 4-161
Lower Shift Rail Detent Retainer Countershatt Installation
1. 17 mm bar stock 1. Brazing rod
2. Grind grove to accept detent ball 2. 1st-2nd Shift rail fork
3. Grind ramp to give 24.5° angle (approx) 3. Countershaft rear bearing

3. Install the countershaft and gear 7. Install the 3rd gear synchronizer cone
assembly into the transmission case from retainer to the rear input shaft, Figure
the rear end so that the front end taper 4-162.
roller bearings rests in the bearing cup.

4. Fabricate adetentball retainer as outlined
in “Special tools". See Figure 4-160.

T T,

1ty

5. Install the detent spring and ball into the
1st/2nd shift rail fork and retain in position
using the detent retainer.

IR-4-2-56
6. Position the shift rail fork onto the 1st/2nd Figure 4-162
synchronizer assembly and using a Output Shaft Installation
suitable length of brazing rod support the .
fork so that it is positioned approximately 5 pie oput Ahast

1/2” (2 cm) away from the transmission 3. 3rd/4th synchronizer assembly
housing as shown in Figure 4-161. 4. Output shaft
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1.

Figure 4-163
Output Shaft Installed

Brazing rod

2. 3rd-4th synchronizer
3. Output shaft front bearing
4. Rear input stjaﬁ and retainer

8.

10.

Install the rear input shaft and the retainer
into the transmission case and rest it
across the transmission case inner wall.

Install the output shaft and gear assembly
into the transmission case from the rear
end, while holding the front end of the
synchronizer assembly to prevent the
cones and pins dropping out, Figure
4-161, and position onto the countershaft
and gear assembly just behind the rear
input shaft, Figure 4-163.

Engage the rear input shaft with the
output shaft and gear assembly, then
engage with the countershaft and gear
assembly so that the taper roller bearings
rest in the respective bearing cups.

1,
2:
3.
4.

NOTE:

Figure 4-164

Rear Cover Plate Installation
Qutput shaft bearing cap
Suitable rod

Countershaft bearing cap
Rear cover plate

Ensure that the synchronizer

retainer positioned on the rear input shaft
Is aligned with the synchronizer ring on
the output shaft, and that both parts mesh
correctly.

1.

12.

4-114

Apply gasket sealant to the rear cover
face, then position the cover over the
output shaft until the output shaft taper
roller bearing contacts the respective
bearing cap.

Insert a suitable rod through the
countershaft bearing cap hole into the
countershaft, Figure 4-164. Lift the
countershaft while positioning the rear
cover plate onto the transmission case,
Figure 4-164.
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IR-4-2-71

Figure 4-165
1st/2nd Lower Shift Rail Installation

1. Locating bolt
2. Lower shift rail
3. Shift fork

13. Secure the rear cover plate assembly to
the transmission case with the retaining
bolts. Tighten the retaining bolts to 35-41
ft. Ibs.

14. Rotate the gear train to ensure all gears
turn smoothly.

GEARSHIFT COMPONENTS

1. Install the 1st/2nd lower shift rail through
the rear cover and engage with the shift
fork. Drive the rail through the fork and
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Figure 4-166
1st/2nd Gearshift Rail Installation

. 1st/2nd Selector arm
. H/L Shift fork

. 3rd/4th Shift fork

. 1st/2nd Shift rail

. 1st/2nd Rail gate

retrieve the detent ball retainer from the
opposite side of the fork.

Install the lower shift rail locating bolt,
Figure 4-165. Remove the brazing rod
used to support the fork from the
transmission. Tighten the locating bolt to
45-54 ft. Ibs.

Install the 3rd/4th and H/L gearshift forks
into the respective  synchronizer
assemblies, Figure 4-166.

Install the 1st/2nd shift rail selector arm
into the shift fork.
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Figure 4-167
Gearshift Detents and Plungers

1. 1st/2nd Shift rail detent

2. Interlock detent

3. 3rd/4th Shift rail detent

4. Safety start switch plunger

Figure 4-168
Gearshift Component Installation

. 1st-2nd Shift selector arm

. 3rd-4th Shift fork and roll pin
. H-L Shift fork

H-L Shift rail roll pins

5.

Insert the 1st/2nd gearshift rail into the
transmission case from the rear end of the
transmission. Slide the rail through the
1st/2nd selector arm then install the
1st/2nd gearshift gate onto the rail.
Continue sliding the rail until it is in
approximately the neutral position, Figure
4-166.

H-L Shift rail gate
3rd-4th Shift rail gate

. 1st-2nd Shift rail gate

. 1st-2nd Shift rail roll pins

ONONA LN

transmission. Slide the rail through the
3rd/4th gearshift forks, then install the
3rd/4th gearshift gate onto the rail.
Continue sliding the rail until it is in
approximately the neutral position.

NOTE: |If difficulty Is encountered

6. Install the interlock detent into the drilling sliding the 3rd/4th gearshlit rall Into the
between the 1st/2nd and 3rd/4th gearshift neutral position, check to ensure that the

rail bores of the transmission inner wall, 1st/2nd gearshlft rall is positioned In the
Figure 4-167. neutral and the Interlock detent Is
positioned correctly to the 1st/2nd

gearshift rall. The Interlock detent will

prevent the 3rd/4th gearshift rail from

7. Insert the 3rd/4th gearshift rail into the entering the transmission case If the

transmission case from the rear end of the

1st/2nd gearshift rall Is not in neutral.
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8.

10.

Insert the H/L gearshift rail into the
transmission case from the rear end of the
transmission. Slide the rail through the
H/L gearshift fork then install the H/L
gearshift gate onto the rail. Continue
sliding the rail until it is in approximately
the neutral position, Figure 4-168.

Align the spring pin holes in the gearshift
gate forks and rails then drive the spring
pins into the holes.

Insert the safety start switch plunger into
the respective bore, Figure 4-167. Insert
the gearshift rail balls, springs and
detents into their respective bores, Figure
4-167.

SECTION 4

11. Install the blind covers into the gearshift

rail bores at the rear end of the

transmission case cover plate.

COMPONENT INSTALLATION
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Install the front input shaft and clutch
housing as described previously in “Front
End Overhaul.”

Install the transmission hydraulic pump
and oil distributor as described previously
in “Front End Overhaul.”
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Figure 4-169
Torque Converter and Drive Plate

. Torque converter assembly

. Drive plate assembly

. Flywheel to drive plate bolts

. Flywheel

. Reinforcing plate

. Drive plate to torque converter bolts
. Splines

NOOAWN—

Torque converter

Transmission hydraulic pump and oil
distributor assembly.

Solenoid control valve and lock-up 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 4-169, 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
converter by ftilting the hub of 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. Plugthe 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.

INSPECTION

Inspect the splines, Figure 4-169, 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 4-170

Front Cover Plate Removal

1. Jacking bolt
2. Oil distributor
3. Jacking bolt

4. Front cover plate

TRANSMISSION HYDRAULIC PUMP AND

OIL DISTRIBUTOR

DISASSEMBLY

1. Install the two jacking bolts, previously
remove the oil
assembly from the transmission case,
into the cover bolt holes, Figure 4-170.
Tighten the two bolts equally until the front
cover is released from the housing.

used to

Remove the two bolts.

2. Strike the front cover plate with a suitable
soft faced mallet to release the hydraulic
pump driven gear from the housing,

Figure 4-172.

distributor

Figure 4-171
Pump Drive Gear Removal

. Stator support

. Oil distributor

. Drive gear

. Transmission pump
. Driven gear
Bearing

. Front cover plate

. Thrust washer

@D U B WN =

Figure 4-172
Pump Drive Gear Removal

. Drive gear splines
Bearing

. Driven gear
Bearing

. Thrust washer

[SFNAY AP
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Figure 4-173
Qil Distributor Housing Components

Distributor housing
Pump end plate
Regulating valve
By-pass valve
Pump rotors
Pump body

Pump drive gear
Stator support

Slide the gear from the stator support.
Remove the stator support retaining bolts
then remove the support from the oil
distributor housing, Figure 4-171.

Remove the hydraulic pump retaining
bolts and lift the pump assembly from the
distributor housing, Figure 4-173.

Remove the by-pass valve plug and
extract the shim, spring ball and valve,
Figure 4-173. -

Remove the regulating valve plug and
extract the spring, shim and spool.

e =

7

Figure 4-174
Transmission Pump Components

. Pump body

. Inner rotor

. Outer rotor

. End plate screws
. End plate

Remove the O ring seals from the valve
plugs and discard. Install new O rings on
assembly.

INSPECTION

4-120

. Thoroughly clean all the transmission

hydraulic pump and oil distributor
components with a suitable solvent and
allow to dry. Use compressed air to clean
the oil passages in the distributor housing.

Inspect the hydraulic pump driven gear
and the bearings on either side of the gear
for wear or damage.

Inspect the front cover thrust washer for
wear or scoring. If damaged, remove by
prying the washer from the cover, do not
remove if undamaged.
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scratch marks cannot be removed by
polishing, install new parts during
assembly. Check the spring and if suspect
measure the spring as follows:

BY-PASS VALVE SPRING
Qutside Diameter 0.543” (13.8 mm)

Free Length (Approx) 2.610” (66.3 mm)
Maximum Solid Height ~ 1.205” (30.6 mm)

Height Under
Load 8.6 kg 1.811” (46.0 mm)

Figure 4-175
Transmission Hydraulic Valves

1. By-pass valve
2. Regulating valve
3. Lubrication valve

8. Inspect the regulating valve spool, Figure
4-175, for excess wear, grooves or
scratches that may cause the spool to
malfunction. If scratch marks cannot be
removed by polishing, install new parts
during assembly. Check the spring and if
suspect, measure spring dimensions as

4. Inspect the front cover torque converter
oil seal for damage. Do not remove the oil
seal unless the seal is damaged. If

damaged, remove the snap ring and drive follows:
the seal from the cover with a suitable
punch and hammer.
REGULATING VALVE SPRING
Outside Diameter 0.610" (15.5 mm)

5. Inspect the stator support gear and

bearing for wear or damage. Check the Free Length (Approx) 2.1M7" (63.0mm)

seal rings for wear, nicks or other Maximum Solid Height 1.181” (30.0 mm)
damage.

Height Under

Load 6.83 kg 2.205” (56.0 mm)

6. Disassemble the hydraulic pump, if not
already disassembled, and inspect the
inner and outer rotors for scratching and

scoring or excessive wear.
9. Inspect the oil distributor housing for

cracks and check the valve bores for wear

or scoring. Check the pressure pipes

connections are tight and replace the

7. Inspectthe by-pass valve seatand ball for suction pipe seal on assembly, Figure
scratches and pitting, Figure 4-175. If 4-176.
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Figure 4-176
Transmission Pump Connections

1. Suction tube

2. Seal

3. Pressure tube connections
4. Distributor housing

ASSEMBLY

1.

Install the regulating valve spool, shim
and spring into the respective bore and
retain in position with the plug. Tighten the
plug to 57-66 ft. Ibs.

Install the by-pass valve seal, ball, spring
and shim into the respective bore and
retain with the plug. Tighten the plug to
57-66 ft. Ibs.

Assemble the transmission hydraulic
pump components as shown in Figure
4-173. Install the pump onto the
distributor housing and secure with the
retaining bolts. Tighten the bolts to 19 ft.
Ibs.

SECTION 4 -

TRANSMISSION

4. Install the stator support onto the
distributor housing and secure with the
retaining bolts. Tighten the bolts to 19 ft.
Ibs.

5. Locate the gear onto the stator support,
Figure 4-171.

6. If it was necessary to remove the oil seal
from the front cover, install a new seal
using Tool #630 or FNH09210 and a
press. If the thrust washer was removed,
install a new thrust washer using new lock
pins.

7. Install the hydraulic pump drive gear and
bearings to the front cover, the assembly
is a push fit.

8. Do not install the front cover plate at this
stage as it is necessary to align the P.T.O.
shaft and pump drive gear during
assembly.

FRONT INPUT SHAFT AND REAR
CLUTCH ASSEMBLY

DISASSEMBLY

1. Normally it is not necessary to remove the
ball bearing from the front input shatft, or
the needle bearing from the rear face of
the shaft. If the ball bearing is worn or
damaged, it can be removed as shown in
Figure 4-177. To remove the needle
bearing, collapse the inner race with a
hammer and chisel, then pull the outer
race from the shaft with Tool #1003 and
951 or FNH09516 and FNH)9190.
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Figure 4-177
Front Input Shaft Bearing Removal
Puller - tool no. 1003 or FNH09516

. Front input shaft

. Oil passages

. Front input shaft bearin

. Pulling attachment - tool no. 951 or FNH09190
. Sealing rings

Unlock the sealing rings by squeezing
them together, then remove them fromthe
shaft.

If not previously removed, pull the
bearings and spacer from the rear clutch
hub (reverse idler input) and remove the
gear from the clutch plates in the housing.
Remove the thrust washer.

Remove the large snap ring, clutch drive
plate and internal plates from the rear
clutch.

Using a press and modified Tool #FT4101
or FNH01312 (see specifications), along
with a suitable size washer as shown in
Figure 4-179, compress the spring
enough to remove the snap ring with a
screwdriver. Gradually, relieve pressure

SCOWENOUTAWN =
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Figure 4-178
Rear Clutch Components

. Drive plate

. Steel disc - external splines
. Snapring

Spring retainer

Return spring

Piston

Clutch housing

. Inner piston seal

. Outer piston seal

. Friction disc - internal splines
. Snap ring

on the spring, then remove the spring seat
and spring.

Turn the clutch housing over and remove
the snap ring, spring seat, and spring from
the other end of the housing by repeating
Step 5. Check the spring as follows:

CLUTCH PISTON SPRING
Qutside Diameter 3.012” (76.5 mm)

Free Length (Approx) 2.362” (60.0 mm)
Maximum Solid Height 1.043” (26.5 mm)

Height Under
Load 114.6 kg 1.181” (30.0 mm)

7. Remove the pistons (one in each end of
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the clutch housing) by directing
compressed air into the oil passage in the
hub of the clutch housing, Figure 4-178.
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Figure 4-179
Clutch Piston Return Spring Removal

1. Mcodified tool no. Ft 4101 or FNH01312
2. Snapring

3. Spring retainer

4. Snap ring groove

SECTION 4 - TRANSMISSION

8. Remove the outer O ring seal from each

piston and the inner O ring seals from the
hub of the clutch housing.

INSPECTION

1

Thoroughly clean the front input shaft and
bearings, Figure 4-182, and the clutch
components, Figure 4-179, with suitable
solvent and allow to dry. Use air to clean
out the oil passages in the input shaft and
clutch housing. Do not spin the bearings
with compressed air.

Check the ball bearing on the front input
shatft, Figure 4-182, for smooth rotation. If
the bearing is worn, a new one should be
installed during assembly. Also check the
needle pilot bearing in the rear face of the
shaft for smooth rotation.

O

IR-4-1-77

. Ball bearing

. Snap ring

Front input shaft

. Front hub

. Friction disc - internal splines
. Snapring

MW

Figure 4-180
Forward Clutch Components

7. Return sprin
8. Clutch housigg
9. Piston
10. Spring retainer
11. Steel disc - external splines
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Figure 4-181
Rear Clutch Hub and Thrust Bearing

. Bearings

. Front thrust bearing
. Spacer

. Bearing spacer

. Rear clutch hub
Spacer

Thrust bearing seat
. Rear thrust bearing

Inspect the front shaft sealing rings,
Figure 4-183, for cracks and wear, and the
sealing ring grooves for wear. Install new
parts as required, during assembly.
Check the shaft oil passages to be sure
they are clean.

Inspect the working surface of the clutch
pistons, Figure 4-180, for scoring. If
scored, fine emery cloth may be used to
smooth the surface. Ensure the O ring
seal grooves are clean and that burrs do
not exist.

Check all of the plates for warpage or
distortion. Install new plates if they have
taken a set.

Check the clutch housing and bushing for
hole alignment and wear.

b ot Sl o

Figure 4-182
Front Input Shaft Assembly

Shatt

Sealing rings
Knock pins
Roller bearing
Thrust washer

ASSEMBLY

1
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Install new O ring seals on the clutch
pistons, Figure 4-180, and on the hub of
the clutch housing. Coat the O ring seals
with grease, then install the pistons (one
in each end of the housing) so they are
seated against the center web of the
housing.

Position the spring and spring seat on the
piston, then compress the spring with a
press, using modified Tool #FT4101 or
FNHO1312, and a suitable washer, as
shown in Figure 4-179, so the snapring is
fully seated before relieving pressure on
the spring.

Turn the clutch housing over and install
the spring, spring seat, and the snap ring
in the other end of the housing by
repeating Step 2.
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a new bearing into place using a step
plate from Tool #630-S or FNH09210.

7. Install the three sealing rings on the front
input shaft, making sure each ring is
locked in place.

8. Install the clutch housing and front input
shaft as covered previously in “Front End
Overhaul.”.

CLUTCH PACK CLEARANCE CHECK

Figure 4-183
Clutch Pack Clearance

1. Pressure plate
2. Feeler gauge i

_ If a new clutch pack has been installed in
3. Snap ring

4. Place the thrust washer, Figure 4-1 81 ,on

the flat hub of the clutch housing (the hub
in the front of the housing is recessed),
then install the rear clutch hub (reverse
idler input), bearings, and spacer. Install
the clutch plates, one by one, starting with
a steel plate then a bronze plate.

. Install the clutch drive plate and retainitin
place by installing the appropriate snap
ring.

. If it was necessary to remove the ball

bearing from the front input shaft, drive or
press a new bearing into place using a
hammer or press, and a sleeve of the
appropriate diameter and convenient
length. Ifthe needle bearing was removed
from the rear of the frontinput shaft, press

4-126

the clutch housing, use the following
procedure to check the clutch pack
clearance:

With the rear clutch pack assembly as
previously described, use a feeler gauge
to check the clearance between the clutch
pressure plate and the snap ring, Figure
4-183, while holding the plate against the
clutch disc.

The clearance must be measured at three
points equally spaced around the housing
(120 degree intervals).

Remove the clutch plate and install with
the clutch discs on the opposite side of the
housing using the same procedure.

If the clearance is not within the
0.063-0.070~ (1.6-1.8 mm) limits, change
a clutch disc. Different thickness discs are
available through Parts. They are: 0.090”
(2.30 mm) - 0.096” (2.44 mm) — 0.100”
(2.60 mm).
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Figure 4-184 Figure 4-185
Solenoid Control Valve Assembly Reverse Idler Gear Components
1. Forward solenoid 1. Gear
2. Spool 2. Thrust washer
3. Lock-up solenoid 3. Shaft locating bolt
4. Spool 4. Seal
5. Lock-up valve body 5. Shaft
6. Reverse solencid 6. Roller bearing
7. Control valve body 7. Thrust washer
8. Snapring
SOLENOID CONTROL VALVE AND NOTE: The Internal parts of the valve

LOCK-UP VALVE

DISASSEMBLY

1. Remove the lock-up valve and control
valve solenoid retaining bolts and
disassemble the solenoid assemblies
from the valve bodies, Figure 4-184.

INSPECTION

1. Manually check that the spools slide
smoothly within the valve bodies, then
reassemble the lock-up and control
valves and solenoids. Tighten the
retaining bolts to 2-4 ft. Ibs.

assemblles are not serviced separately.

The solenold control valve and lock-up
valve are serviced as complete
assemblles, overhaul Is Ilimited to
checking spool movement only.

REVERSE IDLER GEAR ASSEMBLY

INSPECTION

1. Thoroughly clean the reverse idler gear
components, Figure 4-185, with a suitable
solvent and allow to dry.
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Figure 4-186
Rear Input Shaft Assembly

1. Rear sealing rings

2. Gear shaft assembly

3. Lubrication gallery oil holes
4. Front sealing rings

2. Inspect the thrust washers either side of
the reverse idler gear for scoring or
excessive wear.

3. Inspect the needle roller bearing for
smooth rotation. If the bearing is worn,
install a new bearing during assembly.

4. Inspect the gear for cracks, burrs, or
chipped teeth. Remove burrs with fine
emery cloth or a fine pumice stone. If the

PNONALN

Figure 4-187
Qutput Shaft Assembly
Output shaft

. Rear bearing

H/L synchronizer

High range gear
4lﬁ Gaarg v
3rd/4th synchronizer

. 2nd Gear driven
. Low range gear

gear is chipped or cracked, a new gear
should be installed.

REAR INPUT SHAFT

INSPECTION

T
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Thoroughly clean the rear input shaft,
Figure 4-186, with a suitable solvent and
allow to dry. Use compressed air to clean
out the oil passages. Do not spin the
bearings with compressed air.
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Figure 4-188
Output Shaft Front Bearing Removal

1. Shaft protector, tool no. 625A or FNH09212
2. 2nd Gear driven

3. H/L synchronizer

4. Puller, tool no. 1003 or FHN09516

2. 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.

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.

4. 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.

SECTION 4

OUTPUT SHAFT AND GEAR

DISASSEMBLY

4-129

Remove the 3rd/4th gear synchronizer
from the output shaft assembly and wire
the assembly together to prevent the
mixing of components with other
synchronizer assemblies.

Attach a puller, Tool #1003 or FNH09516
with shaft protector Tool #625A or
FNH09212 to the 2nd gear driven and
remove the front bearing, coupling, 4th
gear and the 2nd gear driven and high
range gear cluster, Figure 4-188.

Remove the snap ring retaining the

3rd/4th gear coupler and remove the

coupler from the gear cluster.

Remove the snap ring retaining the 4th
gear to the gear cluster, then remove the
gear from the gear cluster.

Remove the H/L range synchronizer from
the output shaft and wire the assembly
together to prevent the mixing of
components with other synchronizer
assemblies.

Attach a puller, Tool #1003 or FNH09516
with shaft protector 625A or FNH09212 to
the “L” range gear and remove the rear
bearing, thrust washer and “L" range gear
from the shaft.
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components, Figure 4-189, with a suitable
solvent, then blow dry with compressed
air. Do not spin the bearings with
compressed air.
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Figure 4-189
Output Shaft Components
1. Coupler 10. Retainer
2. Snapring 11. L/H Range synchronizer
3. Needle roller bearing 12. Low range gear
4. Front taper roller bearing 13. Rear taper roller bearing
5. Thrust washer 14. Thrust washer
6. 3rd/4th synchronizer 15. Output shaft
7. Retainer 16. Thrust washer
8. 4th Gear 17. Needle roller bearing
9. Cluster gear 18. Snapring
OUTPUT SHAFT AND GEAR 2. Check the front and rear bearings for
ASSEMBLY smooth rotation. If the bearings are worn,
install new bearings and bearing caps
during assembly.
INSPECTION
. Thoroughly clean the output shaft 3. Inspect the output shaft gears for cracks,

burrs, or chipped teeth. Remove burrs
with fine emery cloth or a fine pumice
stone. If the gears are chipped or cracked,
new gears should be installed.
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Figure 4-190
Countershaft Assembly

. Rear assembly

. Shaft and gear assembly
. 1st/2nd synchronizer

. Cluster gears

. Front bearing

. 2nd Gear

. 1st Gear

Place the gears on the output shaft and
check for excessive play between the
gear bushings and shaft. If the play feels
excessive, new gears should be installed,
as the bushings are not serviced
separately.

Inspect the synchronizer assembly for
scoring, cracks or excessive wear. Check
the pins, springs and balls for wear or
cracks. If any components of the
synchronizer are damaged, the complete
assembly will require replacement as the
components are not serviced separately.

ASSEMBLY

Refer to Figure 4-189.

SECTION 4

1

4-131

Install the “L” range gear, thrust washer
and rear bearing onto the shatft, then drive
or press the bearing into place using a
hammer or press, and a sleeve of the
appropriate diameter and length.

Install the L/H gear synchronizer
assembly over the front end of the shaft
and locate onto the splines.

Install the thrust washer and needle roller
bearing onto the shaft, then install the “H”
range and 2nd driven gear cluster over
the bearing.

Install the second needle roller bearing
onto the shaft and insert into the gear
cluster.

Install the 4th gear onto the gear cluster
and retain with the appropriate snap ring,
then install the coupler onto the shaft and
retain in position with the snap ring.

Install the thrust washer and front bearing
onto the shatft, then drive or press the
bearing into place using a hammer or
press, and a sleeve of appropriate
diameter and convenient length.

Install the 3rd/4th gear synchronizer
assembly onto the coupler.

Install the output shaft and gear assembly
as previously covered in “Complete
Overhul.”
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Figure 4-191
Countershaft Disassembly

1. Puller, tool no 1003 or FNH09516
2. Gear cluster

3. 1st/2nd synchronizer

4. Shatt protector, tool no. 625A or

FNH09212

COUNTERSHAFT AND GEAR
ASSEMBLY

DISASSEMBLY

1.

Attach a puller, Tool #1003 or FNH09516
with shaft protector, Tool 625A or
FNHO09212 to the gear cluster as shownin
Figure 4-191, and remove the front
bearing, thrust bearing and thrust washer
from the shaft.

Remove the gear cluster and 1st/2nd
synchronizer from the shaft together with
the needle roller bearings, thrust bearings
and thrust washers, Figure 4-192.

Remove the 1st/2nd synchronizer
assembly from the gear cluster and wire
the assembly together to prevent the

SECTION 4 - TRANSMISSION

NOTE:

mixing of components with other
synchronizer assemblies.

remove the snap ring retaining the
1st/2nd gear coupler and remove the
coupler thrust washers and 2nd gear from
the gear cluster.

Normally, the countershaft rear bearing,
Figure 4-192, need not be removed,
however, if the bearing is worn or
damaged it can be removed with a punch
and hammer. If the bearing is removed, a
new one must be installed as the cage will
be damaged during removal.

If the countershaft rear bearing

Is replaced, the countershaft bearing cap
must also be replaced.

INSPECTION

4-132

. Thoroughly

clean the countershaft
components, Figure 4-192, with suitable
solvent, then blow dry with compressed
air. Do not spin the bearings with
compressed air.

Check the front and rear bearings for
smooth rotation. If the bearings are worn,
install new bearings during assembly.

Inspect the countershaft gears for cracks,
burrs, or chipped teeth. Remove burrs
with fine emery cloth or a fine stone. If the
gears are chipped or cracked, new gears
should be installed.

Place the gear on the countershaft and
check for excessive play between the
gear bushing and shaft. If the play feels
excessive a new gear should be installed,
as the bushing is not serviced separately.
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5.

Inspect the synchronizer assembly for
scoring, cracks or excessive wear. Check
the pins, springs and balls for wear or
cracks. If any components of the
synchronizer are damaged, the complete
assembly will require replacement as the
components are not serviced separately.

ASSEMBLY

Refer to Figure 4-192.

1

If it was necessary to remove the
countershaft rear bearing, press a new
bearing into place using a sleeve of
suitable diameter and of convenient
length.

5.
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Figure 4-192
Countershaft Components
1. Needle roller bearings 11. Thrust washers 6. Rear bearing
2. Thrust bearing . 12. Coupler 7. Countershatft and gear
3. Front bearing 13. Snap ring 8. Thrust bearing
4. Thrust washer 14. Synchronizer 9. Retainers
5. Gear cluster 15. Thrust washers 10. 2nd Gear

Install the 2nd gear and thrust washers
onto the gear cluster then install the
coupler and retain in position with the
snap ring.

Install the 1st/2nd gear synchronizer onto
the gear cluster then install the compiete
assembly with thrust bearing and thrust
washers onto the countershaft.

Position the shaft and gears onto a press.
Install the thrust bearing and thrust
washer, then position the front bearing
onto the shaft, using Tool 630S or
FNH09212 and a sleeve of the
appropriate diameter and convenient
length, press the bearing onto the shaft.

Install the countershaft and gear assembly.
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TRANSMISSION ELECTRICAL CONTROL CIRCUIT

BASIC CONTROL CIRCUITRY DESCRIPTION

Flat Deck 4X4 8X8
KF3P X X
T.L. Only
DFOP, X
DF1Q
LF4P/Q, X
LF5Q
Figure 4-193
GENERAL

The D series flat deck tractors are available
with a 4x4 power reversing transmission. The
8x8 transmission is only available on the
KF3P when equipped as a tractor-loader,
Figure 4-193.

The transmission is electrically operated by a
modulator control box. It provides a
cushioned engagement for the forward and
reverse clutch packs during shifting at high
speeds. Proper operating electrical control
circuitry is essential to the function of the
transmission.

POWER-UP CIRCUIT

Figure 4-194

Before the electrical control circuit can
function, the control box must be powered-up,
so it can receive and process directional
control signals from the shuttle control lever.

Figure 4-194
Powerup Circuit

. Battery

Key switch

5 Ampfuse
Disconnect switch

. Black input connector
. Modulator control

. Grey output connector
Lock up (8X8 only)
Forward

Reverse

Shuttle control switch

SoO®NONALN -

g ¥

When the key is turned to the “on” position,
the system supplies main power to the
modulator control box and to the shuttle
control switch.

The current flow beings with the battery,
travels through the key switch, through the
five amp fuse, and through the disconnect
switch to the modulator control box. Current
enters the modulator control box and goes
through the box to ground.
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Figure 4-195
Neutral Circuit

Battery
. Key switch
5 Amp fuse
Disconnect switch
Black input connector
godulator control

rey output connector
Locl! upt{)BXB only)
Forward
Reverse
. Shuttle control switch

SoLENOOAWON -
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When the circuit is completed, the modulator
control box is electrically powered-up.

The control box determines whether the
tractor should go forward or reverse by the
input signal it receives from the shuttle control
switch.

NEUTRAL CIRCUIT

Figure 4-195

The neutral circuit is a continuation of the
power-up circuit.

Spliced into the main power wire is a wire that
directs current to the transmission shuttle
control switch.

SECTION 4

4-135

Figure 4-196
Forward Circuit

. Battery

. Key switch

5 Amp fuse

Disconnect switch

Black input connector

Modulator control

: Gﬂ output connector
Lock up (8X8 only)

. Forward

. Reverse

. Shuttle control switch

SoomNausLN
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As long as the transmission shuttle control
lever is in the neutral position, the circuit ends
at the switch.

FORWARD CIRCUIT

Figure 4-196

The forward circuit includes the same
components used in the power-up circuit,
plus the forward directional solenoid, located
on the transmission.

With the power-up circuit activated, the
operator can move the control lever to
forward, which sends current at battery
voltage (approximately 12 volts) to the control
box. The control box processes the forward
signal and starts to send current to the
forward solenoid.
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Figure 4-197
Reverse Circuit
Battery
. Key switch
5 Amp fuse

Disconnect switch
Black input connector
Modulator control

Grey output connector
Lock up (8X8 only)
Forward

. Reverse

. Shuttle control switch

SoemNonswN~
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Current then returns to the control box to
complete the ground circuit. The forward
circuit is not complete and the solenoid is not
activated until the circuit is completed through
the control box to ground.

Within approximately 4 seconds after
completing the ground, the modulator control
box increases current from 0 to 12 volts to the
forward solenoid.

Because the forward solenoid is activated
slowly and smoothly, the forward clutch pack
is applied gradually, which results in a smooth
application of power.

SECTION 4 — TRANSMISSION

Because the disconnect is in series with the
power-up circuit, depressing the disconnect
button during forward operation will interrupt
power flow to the modulator control box.
therefore, the solenoid returns to the
de-energized position and disengages the
forward clutch pack.

When the disconnect button is released, the
control box will receive power and again
modulate current to the forward solenoid.

REVERSE CIRCUIT

Figure 4-197

The reverse circuit uses the same
components as the power-up circuit plus a
reverse direction solenoid that is mounted on
the transmission. The reverse circuit
operates in the same way as the forward
circuit.

When the shuttle control lever is placed in
reverse, the reverse switch is closed and
battery voltage is sent to the reverse input
circuit of the modulator control box.

The control box processes the input signal
and sends power to the reverse solenoid and
back to ground through the control box.
Again, voltage is increased from 0 to
approximately 12 volts over a 4-second
interval to provide smooth activation of the
solenoid, which ensures a smooth application
of power in the reverse direction.

The disconnect button operates on the
reverse circuit as it did on the forward circuit.
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Figure 4-198
Torque Converter Lock-Up Circuit

Battery

Key switch

5 Amp fuse
Disconnect switch

Black input connector
Modulator control
Grgz output connector
. Lock up (8X8 only)
Forward

. Reverse

. Shuttle control switch
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TORQUE CONVERTER LOCK-UP
CIRCUIT

Figure 4-198

The torque converter lock-up circuit is
standard on the 8x8 power reversing
transmissions.

To activate the lock-up circuit, the shuttle
control lever must be in the forward position,

SECTION 4

which activates the forward directional control
circuit.

When the button in the end of the shuttle
control lever is depressed, current at battery
voltage is sent through the switch to activate
the modulator control box lock-up circuit.

The control box processes the signal and,
after a 3-second delay, sends full battery
voltage to activate the lock-up solenoid. The
solenoid is not activated until the circuit is
completed through the control box to ground.

Current to the lock-up solenoid is not
modulated, so the solenoid moves instantly to
eliminate slippage when engaging the torque
converter lock-up piston. The converter then
turns at engine speed.

To disengage the lock-up feature, you can:

Depress the disconnect switch.

Return the shuttle control lever to neutral.

Depress the lock-up button in the end of the
shuttle handle.

Any of these actions interrupts current flow to
the modulator control box lock-up circuit,
which disengages the lock-up feature.

To reactivate the lock-up circuit, the shuttle
control lever must be in the forward position
and the lock-up button in the end of the shuttle
lever depressed and released.
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TRANSMISSION ELECTRICAL

OPERATION
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. Range lever switch
. Fuse link
. Start solenoid

Battery

Fuse panel 5 Amp fuse #18
. Key switch

7 pin main connector

. 30 pin main connector
. 22 pin rear hood connector
. 9 pin rear hood connector

1
12
13
14
15
16

17
18
19

Figure 4-199

. Tranmission connector

. Lock-up solenoid

. Forward solenoid

. Reverse solenoid

. Shuttle control lever

. Transmission solenoid
connectors

. 8 pin shuttle connector

. Tractor output connector

. Modulator output connector

NOTE: * = On 8X8 Equipped Model KF3P Only
BL/GN Wires may be Turquoise on some units

The following wiring colour code applies
only to the above wiring diagram

BL = BLACK
Y = YELLOW W
GY = GREY
GN = GREEN LT
DK = DARK PK
B = BLUE

BR =
PU =

BROWN
= WHITE
PURPLE
LIGHT
PINK
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20.

21.
. Tractor input connector
23.

24.
. Loader lever switch
26.

Modulator control box
ﬁurrent style)
odulator input connector

Torque converter lock-up
indicator lamp
8 pin R.T.D. connector

Gear shift lever switch




The following gives a detailed description of
current flow and operation of the individual
circuits.

POWER-UP CIRCUIT
Refer to Figure 4-199.

Power begins at the battery and travels to the
starter solenoid.

From the solenoid terminal, power travels
through a fusible link to the 7 pin main
connector. Power passes through the
connector to the main feed terminal of the key
switch. 3

With the key in the “on"” position, power
continues to the fuse panel. Power travels
through the 5 amp transmission fuse to the 30
pin main connector, to the 8 pin Return-To-Dig
(RTD) connector. At the RTD connector,
power continues to the connector for the
loader lever disconnect switch.

In its normal closed position, the switch
passes power back through the connector
and on to the gear shift disconnect switch
connector. Power then flows to the gear shift
disconnect switch.

When the operator presses a disconnect
button, the disconnect switch opens to stop

SECTION 4

the main power circuit and disengage the
transmission.

When the switch is closed, power passes
back through the gear shift connector, back
through the RTD connector, and 30 pin main
connector, to the 9 pin rear hood connector.
Here, power flows through the connectorto a
splice in the wire.

The splice allows power to flow to the shuttle
control lever connector. Power flows through
the connector to the shuttle control lever on
two wires.

One wire is for the neutral, forward, and
reverse circuits switch, and one is for the
torque converter lock-up switch, which only
functions on Model equipped with the
8x8 transmission.

Power also flows to the control box black
connector, and on to the control box.

NOTE: Remember that the power-up
circuit must be grounded before it Is
complete.

The ground wire leaves the control box and
passes through the black connector, and the
7 pin main connector, to ground at the starter
motor mount bolt.

Now the power-up circuit is complete and the
control box is ready to receive input signals
from the shuttle control.
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Figure 4-200
1. Range lever switch 11. Tranmission connector 20. Modulator control box
2. Fuse link 12. Lock-up solenoid (current style)
3. Start solenoid 13. Forward solenoid 21. Modulator input connector
4. Battery 14. Reverse solenoid 22. Tractor input connector
5. Fuse panel 5 Amp fuse #18 15. Shuttle control lever 23. Torque converter lock-up
6. Key switch 16. Transmission solenoid indicator lamp
7. 7 pin main connector connectors 24. 8 pin R.T.D. connector
8. 30 pin main connector 17. 8 pin shuttle connector 25. Loader lever switch
9. 22 pin rear hood connector 18. Tractor output connector 26. Gear shift lever switch
10. 9 pin rear hood connector 19. Modulator output connector

NOTE: * = On 8X8 Equipped Model KF3P Only
BL/GN Wires may be Turquoise on some units

The following wiring colour code applies
only to the above wiring diagram

BL = BLACK BR =
Y = YELLOW W
QY = GREY PU
GN = GREEN LT
DK = DARK PK
B = BLUE

o

o

BROWN
WHITE
PURPLE
LIGHT
PINK
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FORWARD CIRCUIT

Refer to Figure 4-200

When the control lever is moved to forward,
power flows through the closed forward
switch, to the connector, to the control box
black input connector, and on to the control
box. The forward input signal is received by
the control box at full battery voltage.

The control box processes the signal and
sends a modulated output signal through the

SECTION 4 s

control box gray output connector, to the 22
pin rear hood connector and the 30 pin main
connector, to the transmission connector, and
on to the forward solenoid.

Again, the solenoid receives power but will
not operate until the circuit is grounded
through the modulator control box.

After the circuit is grounded, voltage is
increased from 0 to 12 volts over a 4-second
interval, which moves the solenoid smoothly
and controls the engagement of the forward
clutch pack.
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NOTE: * = On 8X8 Equipped Model KF3P Only
BL/GN Wires may be Turquoise on some units

The following wiring colour code applies
only to the above wiring diagram

BL = BLACK BR
Y = YELLOW W
GY = GREY PU
GN = GREEN LT
DK = DARK PK
B = BLUE

WHI

BROWN

PURPLE
LIGHT
PINK

TE
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Flgure 4-201
1. Range lever switch 11. Tranmission connector 20. Modulator control box
2. Fuse link 12. Lock-up solenoid (current style)
3. Start solenoid 13. Forward solenoid 21. Modulator input connector
4. Battery 14. Reverse solenoid 22. Tractor input connector
5. Fuse panel 5 Amp fuse #18 15. Shuttle control lever 23. Torque converter lock-up
6. Key switch 16. Transmission solenoid indicator lamp
7. 7 pin main connector connectors 24. 8 pin R.T.D. connector
8. 30 pin main connector 17. 8 pin shuttle connector 25. Loader lever switch
9. 22 pin rear hood connector 18. Tractor output connector 26. Gear shift lever switch
10. 9 pin rear hood connector 19. Modulator output connector




REVERSE CIRCUIT

The reverse circuit, Figure 4-201, operates
similarly to the forward circuit.

When the control lever is moved to reverse,
power flows through the closed reverse
switch, to the connector, to the control box
black input connector, and on to the control
box. The reverse input signal is received by
the control box at full battery voltage.

The control box processes the signal and
sends a modulated output signal through the

SECTION 4

control box gray output connector, to the 22
pin rear hood connector and the 30 pin main
connector, to the transmission connector, and
on to the reverse solenoid.

The solenoid receives power but will not
operate until the circuit is grounded through
the modulator control box.

After the circuit is grounded, voltage is
increased from 0 to 12 volts over a 4-second
interval, which moves the solenoid smoothly
and controls the engagement of the reverse
clutch pack.
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Battery

. Range lever switch 11,
. Fuse link
. Start solenoid

17

Figure 4-202
Tranmission connector

. Lock-up solenoid
. Forward solenoid
. Reverse solenoid
. Fuse panel 5 Amp fuse #18 15.
. Key switch

. 7 pin main connector

. 30 pin main connector
. 22 pin rear hood connector 18.
. 9 pin rear hood connector 19.

Shuttle control lever

. Transmission solenoid

connectors

8 pin shuttle connector
Tractor output connector
Modulator output connector

NOTE: * = On 8X8 Equipped Model KF3P Only
BL/GN Wires may be Turquoise on some units

The following wiring colour code applies
only to the above wiring diagram

BL = BLACK BR = BROWN

Y = YELLOW W = WHITE

GY = GREY PU = PURPLE

GN = GREEN LT = LIGHT

DK = DARK PK = PINK

B = BLUE
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20.

21,
. Tractor input connector
23.

24,
25,
26.

Modulator control box
(current style)
Modulator input connector

Torque converter lock-up
indicator lamp

8 pin R.T.D. connector
Loader lever switch
Gear shift lever switch




TORQUE CONVERTER LOCK-UP
CIRCUIT (8X8 TRANSMISSION ONLY)

Torque converter lock-up, Figure 4-202, is
only available on Mcdel 8x8 power
reversing transmissions. This circuit operates
the same on the flat deck as on the straddle
mount.

The lock-up circuit is completed when the
shuttle control lever is in the forward position
and the button on the end of the handle is
pressed and released. Power then flows
through the switch, back through the
connector, and on to the modulator control
box black input connector to the modulator
control box.

The lock-up input signal is received by the
control box at battery voltage. The control box
processes the lock-up signal and, after a
3-second delay, sends an output signal at
battery voltage through the control box gray
connector, to the lock-up solenoid. The
lock-up solenoid will not operate until the
circuit is grounded.

SECTION 4

Power passes through the solenoid, back
through the control box gray connector, and
through the control box to ground.

As soon as the ground circuit is complete, full
battery voltage is available to the lock-up
solenoid. This provides instant engagement
of the lock-up piston in the torque converter,
and eliminates any possible slippage.

The torque converter lock-up indicator lamp
illuminates as soon as the lock-up button is
depressed. The indicator light receives power
from the power-up circuit. When the torque
converter lockup input signal is received at
the control box, the control box grounds the
indicator light, which completes the circuit
and causes the bulb to glow.

The torque converter lock-up indicator lamp
only tells the operator that the lock-up circuit
has been activated. It does not indicate that
the torque converter has actually gone into
the lock-up condition.
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TROUBLESHOOTING

GENERAL

When a unit has a transmission problem, or
the transmission has been overhauled, the
tests outlined in this section should be
performed to determine if the hydraulic pump,
the modulator unit, the bypass valve, the
control valve, the regulating valve, the torque
converter, and the hydraulic clutch
assemblies are operating satisfactorily. A
problem can be caused by the electrical
control circuit, the transmission hydraulics, or
gear components.

You must check the electrical system
thoroughly and determine that it is operating

properly before you can move on to testing
the transmission hydraulic system.

The unit engine and brakes must be in
satisfactory operating condition for the stall
test to be effective. If the engine is in need of
attention or the brakes need adjusting, the
stall test should not be performed until after
the necessary repairs are made.

The diagnosis guide, at the end of this
section, lists the possible causes of the
conditions that may be encountered during
the tests. The troubleshooting guide lists
other problems, not relating to the tests.
Making use of these guides will help eliminate
unnecessary trial-and-error methods when
troubleshooting the power reversing
transmission.

ELECTRICAL

The troubleshooting procedures in this
section apply to all D- series tractor models.
In the pages that follow, you'll find
troubleshooting flowcharts designed to help
you troubleshoot problems in the following
categories:

Transmission won't operate in forward or
reverse.

Transmission operates in one direction only.

Torque converter lock-up function does not
operate on units equipped with the 8x8
transmission.

Harsh or sluggish shift engagement.

Intermittent electrical problems.

PRELIMINARY CHECKS

Before beginning in-depth troubleshooting,
check the following possible causes of
transmission problems:

Is the oil level full?

Is battery voltage 11-13.5V?

NOTE: Remember to only perform
electrical tests when the battery Is fully
charged.

4-146



Figure 4-203
Dividing the System
Input Circuit Test

1. Brown wire to modulator control box

2. Voltmeter negative lead to a good ground
3. Black input connector

4. Voltmeter positive lead to brown wire

TEST EQUIPMENT

The proper test equipment is vital to electrical
troubleshooting.

Always use a high quality digital or analog
volt-ohm-meter. Low voltage will affect
system performance and can indicate a poor
connection.

NEVER use a test light in place of a
volt-ohm-meter. A test light will indicate power
is present even if the voltage is extremely low.

NOTE: Test lights may activate the
overload protection circuit In the control
box, causing an Incorrect diagnosis.

SECTION 4

I

Figure 203B
Dividing the System
Output Circuit Test

. Green wire from modulator control box
. Voltmeter negative lead to green wire
. Grey output connector

. Voltmeter postive lead to white wire

. White wire from modulator control box

b Wwh—

DIVIDING THE SYSTEM

Before you can begin to troubleshoot for
specific problems, you need to understand
how to perform some basic tests at the
modulator control box.

Remember that the control box is divided into
two circuits, input and output. You can use
that information to divide the system quickly,
Figure 4-203, and isolate a problem’s cause
to either the input or output circuit.

Divide the circuits by following these steps.

1. Check for input circuit power at the control
box side of the black connector for the
circuit to be tested.

4-147



2. Power present?

If no, the cause of the problem is that
particular input circuit.

If yes, the problem is in the control box or
output circuit and that circuit should be
tested.

PERFORMING CIRCUIT TESTS

Testing an Input Circuit

To test an input circuit:

1. Connectthe positive lead on the voltmeter
to the circuit to be tested. For example, if
testing the forward circuit, you would
connect the positive load to the brown
wire, Figure 4-203.

2. Connect the negative lead to a good
ground.

3. Turn the key switch to the “on” position
and move the shuttle lever to the “forward”
position.

The voltmeter should read battery
voltage. If it does not, there is a power
interruption between the brown wire and
its power supply. Perform additional
voltage checks to determine the specific
problem.

SECTION 4 - TRANSMISSION

Testing an Output Circuit

This test should be performed at the
modulator control box gray connector. Only
conduct this test after testing shows the
corresponding input circuit is operating
properly.

To test the forward output circuit:

1. Make sure the connector halves are
connected together.

2. Connectthe positive lead on the voltmeter
to the white wire, Figure 4-203.

3. Connect the negative lead to the green
wire.

4. Turn the ignition switch “on” and shift the
shuttle lever to “forward.”

The voltmeter should increase from 0 to 12
volts in 3-5 seconds. If you do not achieve
these results, the forward output circuit is not
operating properly and requires additional
testing.

The reverse circuit is tested the same way
using the reverse circuit wire. On 8x8 units,
the torque converter output circuit should go
directly to battery voltage three seconds after
the lock-up button is depressed.

You will use these tests of the input and output
circuits frequently when troubleshooting the
specific concerns that follow.
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Figure 4-204
Modulator Control Box

1. Control relays
2. Test pin

MODULATOR CONTROL BOX

The control relays are visible when looking at
the back of the control box and provide a
positive neutral, Figure 4-204. Overload
protection is provided by electrical
components in the control box that open the
output circuit when an overload is sensed.

To reset the current style control box overload
circuit:

1. Return the shuttle control to the neutral
position.

2. Activate and hold the disconnect button
for five seconds or turn the key to the “off”
position for five seconds.

SECTION 4

The control box overload circuit will reset
itself and work normally provided an
overload condition is no longer present.

NOTE: The modulator control boxes
used for 4x4 and 8x8 transmissions have
always been different. The control box
used on 8x8 units has the additional
torque converter lock-up circuits. Be sure
to Install the correct modulator control
box should replacement be necessary.

HARSH OR SLUGGISH SHIFT
ENGAGEMENT

Normal engagement should occur between
3-6.5 seconds. If engagement is quicker, a
harsh shift will result. Delayed engagement
will result in excess slippage. Generally, the
operator will experience the concern in both
directions if the modulator control box is the
cause.

To test the control box for proper modulation,
use the procedures that follow.

Prellminary Tests

Before testing the control box, perform the
following tests:

— Power-up circuit test for the affected
circuits.

— Output circuit test for the affected circuits.

NOTE: The output circuits MUST be
operating properly before performing the
voltage modulation test on the control
box. A problem In the output circuits will
affect the results of the modulation test.
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2. Connect a digital or analog voltmeter, as
shown in Figure 4-205. Set the meterto a
scale that will accurately read 0 to 10 volts
D.C.

3. Turn the key switch to the “on” position,
but do not start the engine.

Figure 4-205 NOTE: All transmission circuit

Control Box connectors must be connected and the
1. Positive lead circuits must be In proper operating
2. Negative lead to a good ground condition before proceeding.

4. Move the shuttle control lever to forward
while closely observing the meter. Voltage

should read as follows:
Check the control box only after the output

circuit test indicates the output circuits are
working properly.

Repeat the test for reverse. Voltage should
modulate from 1.5V to 2.5V to 5.5V to 7 volts
in 4 to 6.5 seconds when the shuttle is moved

1. Remove the control box from its from neutral to forward or reverse. If voltage
mounting. Do notdisconnect the electrical does not modulate as indicated, the control
connectors. box should be replaced.

Key Switch Shuttle Lever Position Voltage Reading Time Interval
Off Neutral 0
On Neutral 15-25
On Forward or Reverse 55-7 4 - 6.5 seconds
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INTERMITTENT ELECTRICAL
PROBLEMS

Intermittent problems are the hardest to
resolve because they don't occur
consistently. To effectively troubleshoot these
types of concerns, it is often necessary to
have the operator run the unit with test
equipment installed. This way, the operator
can provide useful information when the
problem does occur.

The majority of intermittent electrical
problems are a result of momentary power
loss at the power-up circuit. To troubleshoot
intermittent problems:

1. Attach the positive lead of the voltmeter to
the output wire (modulator control box
gray connector) of the circuit to be tested.
Attach the ground lead to the tractor.

SECTION 4

2. If, during operation, the voltmeter drops
from battery to 0 volts when the concern
occurs, then slowly builds to battery
voltage over a 3 to 5 second period when
normal operation resumes, the input
circuit has been interrupted. Further
evaluation of the input circuit is required to
correct the problem.

3. If the concern appears and the voltmeter
reads constant battery voltage or drops to
zero volts then returns instantly to battery
voltage when normal operation resumes,
the problem is in the output circuit and
evaluation of the output circuit is required.

REMEMBER: A test light will not show the
increase in power as well as a voltmeter. A
test light with a high amperage draw may also
cause the overload protection of the control
box to activate and disengage the circuit,
which will result in an inaccurate diagnosis.
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Figure 205A
Flat Deck Power-Up Circuit
1. 7 pin main connector 9. 8 pin shuttle connector
2. 30 pin main connector 10A. Modulator output connector
3. 8pin R.T.D. connector 10B. Tractor output connector
4. Loader lever switch 11. 22 pin rear hood connector
5. Gear shift lever switch 12. Transmission connector
6. Range lever switch 13. Reverse solenoid
7. 9 pin rear hood connector 14. Forward solenoid

8A. Tractor input connector
8B. Modulator input connector

NOTE: * = On 8X8 Equipped Model KF3P Only
BL/GN Wires may be Turquoise on some units

The following wiring colour code applies
only to the above wiring diagram

BL = BLACK
Y = YELLOW
GY = GREY
GN = GREEN
DK = DARK
B = BLUE

BR = BROWN
W = WHITE
PU = PURPLE
LT = LIGHT
PK = PINK

*15. Transmission connector
*16. Torque converter lock-up indicator lamp
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FLOWCHART A
POWER-UP TEST

SECTION 4

a V¥

Test: Battery
voltage Min.
12.5V

PASS

-
]
L]
L]
]
]
L]
-

FAIL (Less
than 12.5V)

YR /

Charge
battery

.ﬁ-------..-.
NOTE: I test voltage
is below specification,
check battery voltage

before proceeding.

===l
Symptom: Transmission Won't Operate
in Forward or Reverse Mode A9
Operate unit to _Hepair open
FAlL«g-| testaffected || intrans. grnd.
circuit. circuit.
A A10
Test: Check for voltage in
power-up circuit at FAIL (Open)
connector: FD-#8A A8
Conditions: Connector
separated from mating half. Pgﬁs Test: Check for
Pos. lead to input wire. Neg. [3» (h 3 continuity in
lead to tractor frame. Ignition than ground circuit at
key “on.” 12.5V) connector:
: FD-#8A
Condition:
FAIL (Less than 10V) Connector
separated from
A4 mating half. Pos.
Test: Inspect lead to grnd. wire
5 amp fuse for & neg. lead to
open. FD-#18 tractor grnd. Key
FAIL (Blown fuse) PASS
(contjnuity)
i v A11 +
Test: Chec}< for a short to For next test, refer to
_ground in power-up Flowchart B, Step B1
circuit between the fuse
and connector: FD-#8A
Conditions: Disconnect L3 PASS (Fuse not >
connector from mating blown)
half. Key “off.”
— PASS (No Go to next step.
FAIL (Short, continuity) oontimfity) e o Replace fuse.
A6
Locate and repair r
short. A12
* Test: Check for voltage
A7 in power-up circuit at
. connector. FD-#8A
Tost unit - Conditions: Disconnect
e connectors from
* mating half. Key “on.”
FAIL *
_ * . FAIL (O V & fuse is blown)
' Refer to Step A3 ,;
i for next test ; Short or poor
emmemmmmmems connaction in
power-up circuits.
—< Locate & repair
shorted wire or
corroded
A13 connections.
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A23
Test: Test for continuity - PASS (Continuity) ==
through the disconnect A24 A
switch(es) at connector: FD-#3 Tost: Check for continuit '
i : y through the
sepzfgtgmgﬁ?::ﬁoﬁau PR individual disconnect switches at FAIL (No
. 0 H
Bienonnoet swliches sre "’oontinuity) 3| connections #4, 5, & 6 (8x8 only). '>oontinuity)
normally closed. Key “off.”
PASS (Continuity) A25
* Repair open
PASS (Grir.than10V) = jeeasamecse=- - circuit or
* ; Refer to Step A3 for | replace
A20 +  groundtest. s defective
A21 PRTHRE .. i ’ switch.
Test: Check for A22
voltage at Test: Check for
connector: FD-#3 open or poor Make necessary
Condition: | g FAIL(Lessy, | connectionin |- repair and test
Ignition key “on.” than 10V) affected circuits. unit operation.
Pos. lead to input FD-#3 & fuse
wire. Neg. lead to *
tractor ground.
FAIL
* Fpemm==- * ------ -
PASS (Grtr. than 10V) ' Refer to Step A3 for |
* ' ground test. '
A15 A16 Essssssssssww a
Test: Check for voltage FALL (L I:ﬁ‘a:g%h:tc:'t ;‘j’;
at the transmission ess - L et
g | fuse holder. FD-#18 % than 10v) -»{ feed term. to ign. | 3> PASS
Condition: Ignition key switch. Should
won.” read battery | ...%..
voltage. 1 Goto s
+ Page |
' 4-146, .
FAIL (Leithan 10V) | Step :
' A32 ,
FAIL (Fuse OK, 0 T
€T VorlwV) Pt :
B + Go to Page 4-146,"
—JIA17 . StepA33
Test: Check control box AlgTTTTTTTTTTT
operation by PASS )
connecting unit back > (Grtr. Test unit
into circuit. Reconnect than operation.
mating connectors & 10V)
test for power-up A *
voltage at connectors: FAIL
FD-#8B *
' Refer to Step A3 for |
FAIL (Fuse blown, O V) : ground test. ’
A18 PR . !
Replace control

module.

Symptom: Transmission Won't Operate In Forward or Reverse Mode
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IR
26 A29
Test: Check for Repair open in
—— voltage in affected circuit
Ir_T_ power-up circuit | PASS Grtr. than 10V) 3»  batween
) at connector #7. connectiors #7 &
8A

]

FAIL (Less than 10V)

A28 A30
Repair open ) -
circuit/poor | Test unit operation.
connection
between *
connectors #7 FAIL
& 3. *
! RefertoStep |
+ A20forground
! test. '
' |
FAIL

s A

Test unit operation.
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Symptom: Transmission Won't Operate in Forward or Reverse Mode

A32
Repair open
in wire From
between P
N PASS (Grtr. age
|gn|l|c:orcli key |- than 10V) - 4-147,
Al Step A16
transmission
fuse.

FAIL (Less than 10V)

A33 * A36
Test: Inspect the fuse — Reg:grmm gg'cg: or
:2:2:;%’?0?2;2; > (No -»| between fuse link and
circuit open) ign. switch following
- powaer-up circuit.
FAIL (Open circuit)

ps ¥

Replace fuse link

A35 *

P»=| Testunit operation |«

! Refer to Step A3 for '
' ground test. ;
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Figure 205B
Flat Deck Forward Circuit
1. 7 pin main connector 9. 8 pin shuttle connector
2. 30 pin main connector 10A. Modulator output connector
3. 8pin R.T.D. connector 10B. Tractor output connector
4. Loader lever switch 11. 22 pin rear hood connector
5. Gear shift lever switch 12. Transmission connector
6. Range lever switch 13. Reverse solenoid
7. 9 pin rear hood connector 14. Forward solenoid
8A. Tractor input connector *15. Transmission connector
8B. Modulator input connector *16. Torque converter lock-up indicator lamp

NOTE: * = On 8X8 Equipped Model KF3P Only
BL/GN Wires may be Turquoise on some units

The following wiring colour code applies
only to the above wiring diagram

BL
¥

GY =
GN =
DK
B =

BLACK

BR = BROWN
W = WHITE
PU = PURPLE
LT = LIGHT
PK = PINK
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Figure 205C
Flat Deck Reverse Circuit
1. 7 pin main connector 9. 8 pin shuttle connector
2. 30 pin main connector 10A. Modulator output connector
3. 8pin R.T.D. connector 10B. Tractor output connector
4. Loader lever switch 11. 22 pin rear hood connector
5. Gear shift lever switch 12. Transmission connector
6. Range lever switch 13. Reverse solenoid
7. 9 pin rear hood connector 14. Forward solenoid
8A. Tractor input connector *15. Transmission connector
8B. Modulator input connector *16. Torque converter lock-up indicator lamp

NOTE: * = On 8X8 Equipped

Model KF3P Only

BL/GN Wires may be Turquoise on some units

The following wiring colour code applies
only to the above wiring diagram

BL = BLACK BR = BROWN
Y = YELLOW W = WHITE
GY = GREY PU = PURPLE
GN = GREEN LT = LIGHT

DK = DARK PK = PINK

B = BLUE
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- = SECTION 4 —

FLOWCHART B Symptom: Transmisslon Won't Operate in Forward or
INPUT CIRCUIT TEST Reverse Mode or Operates in One Direction Only
| Go'to Flowchart " B1] Operate unit to

\ C,StepCt. r FAIL <& | testaffected
;i !

. P * ..... circuit.
@ PASS (10-12V)

B Y Bs A

Test: Check for input Test: Check for B10
voltage from the voltage in the affected )
shﬁttle frf:cmtrzl lever circuit - forward, FAIL Repair ;?_oor
in the affected circuit PASS (Grtr. reverse, or lock-up Less connection
at connector: FD-#8A P> than 10V) g (8x8 only) at > (than | between
Condtillons: Circuit connector: FD-#8B 10V) connectors:
activated. All Conditions: Circuit FD-8A & 8B
connectors together. activated. All
* connectors together.
FAIL (0-10V)
B2 * B7 B12
a Test: Check input S
’TQSL Chehck I voltage from shuttle Eﬂ{ir\ﬁ;{e
l"o tage at shuttle cont. lever in the S shﬁttle
]evgr input power PASS (G affected circuit at PASS e Rsasnio)
e at °°"3.°.°torj 3 PASS (Gt o] connector: FD-#9 (Grtr. Bk rout
D;fg C“:on .'R?Ins‘ than 10V) Conditions: Circuit | \han > oonnet?tor
By an. activated. Pos. lead to 10V) FD-#9-8A
conneﬁtors output wire form switch Condition: Ke
togather. & neg. lead to grnd. Al woff.” y
* connectors attached. ’
FAIL (0-10V * *
*( ) * FAIL PASS (No
B3 FAIL (Less than 10V) Y open)
Test: Inspect the B8 * B13 *
wire for an open PASS Rapalt |l sseeis o ;
betweenthe  [gm (No Replace shuttle open in » Referto 1
splice and open) control lever circuit or + Step B1 & ,
connector: FD-#9 poor v test
* B9 * connection. | + again. !
* T FD-#9 or = BiEle Simies
[ oto 8A
FAIL , Flowchart | Test unit operation.
+ A, Step .
B4 * L__AL *
g inf FAL NGTE Histvotge s
* * ' below specification,
B5

]
[ ]
]
¢ check battery voltage |
; before proceeding.

Operate unit to : :
test affected circuit | g FAIL 3! Step B1 .
U '

] ]
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Figure 205D
Flat Deck Forward Circuit
1. 7 pin main connector 9. 8 pin shuttle connector
2. 30 pin main connector 10A. Modulator output connector
3. 8pin R.T.D. connector 10B. Tractor output connector
4. Loader lever switch 11. 22 pin rear hood connector
5. Gear shift lever switch 12. Transmission connector
6. Range lever switch 13. Reverse solenoid
7. 9 pin rear hood connector 14. Forward solenoid
8A. Tractor input connector *156. Transmission connector
8B. Modulator input connector *16. Torque converter lock-up indicator lamp

NOTE: * = On 8X8 Equipped Model KF3P Only
BL/GN Wires may be Turquoise on some units

The following wiring colour code applies

only to the above wiring diagram

= BLACK BR = BROWN

= YELLOW W = WHITE

= GREY PU = PURPLE

= GREEN LT = LIGHT

= DARK PK = PINK
BLUE
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Figure 205E
Flat Deck Reverse Circuit
1. 7 pin main connector 9. 8 pin shuttle connector
2. 30 pin main connector 10A. Modulator output connector
3. 8pin R.T.D. connector 10B. Tractor output connector
4. Loader lever switch 11. 22 pin rear hood connector
5. Gear shift lever switch 12. Transmission connector
6. Range lever switch 13. Reverse solenoid
7. 9 pin rear hood connector 14. Forward solenoid
8A. Tractor input connector *15. Transmission connector
8B. Modulator input connector *16. Torque converter lock-up indicator lamp

NOTE: * = On 8X8 Equipped Model KF3P Only
BL/GN Wires may be Turquoise on some units

The following wiring colour code applies
only to the above wiring diagram

BL = BLACK BR = BROWN

Y = YELLOW W = WHITE

GY = GREY PU = PURPLE

GN = GREEN LT = LIGHT

DK = DARK PK = PINK

B = BLUE
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= SECTION 4 - TRANSMISSION
FLOWCHART C Symptom: Transmission Won't Operate In Forward or
OUTPUT CIRCUIT TEST Reverse Mode or Operates in One Direction Only
1 NOTE: If test voltage is below specification, check !
' battery voltage before proceeding. '
cs
4 \ cé Test: Check
est: Chec
Test: Check for output Test: Check for resistance
vaoltage from the control continuity through the through output
box for the affected circuit wires of affected wires of
at connector: FD-#10A PASS circuit & grnd. at affected circuit
Conditions: Disconnect connector: FD-#10B at connector:
connector from mate. Pos. > (G 3 Conditions: - PAS-S (!\lo_> FD-#10B
than OO"‘IFIUItY) ik
lead of voltmeter on output 10V Connector separated Conditions:
wire & neg. lead on return ) from mating half. Connector
wire for circuit to be tested. Connect ochmmeter separated from
Activate circuit. btwn. each wire & a mating half.
good ground. Connect meter
across wires or
* * affected circuit.
FAIL (Less than 10V) FAIL (Continuity)
FAIL (Less
il than 7 ohms)
STOP
Wires or the
solenoid tested is
shorted to
ground. Repair Co
short before
i Test: Check voltage
proceeding. in affected circuit at
output connector:
c2 Y FD-#10B
Conditions: All
TQSt C.heck connectors
'L‘gtlti;gs'eg;‘oﬁ:" c3 connected. Pos.
PASS lead on output wire
affected Replace & neg. lead to
C”E‘:;} argtgi"- > (1%2,: > co?urol rau?rn wire.
e module.
Flowchart B, 10v)
Step B2.
; ca¥ Y
, FAIL (Less
Test unit
FAIL (Less than 10V) operation. [ Ten5v)
* * c10 *
""""""" FAIL Repair poor
Go toslt:éowgrart B, ! * connection between »
I i connectors:
----------- ' FD-#10A-10B A

E Go to Step C6. ,
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SECTION 4

Symptom: Transmission Won't Operate in Forward or
Reverse Mode or Operates In One Direction Only

cis A

Test unit operation.

Ci14 *

Repair open or

NOTE: All transmission problems are not
electrically related. If a problem persists
after all electrical functions are operating

Cc11

loose connection

FAIL (Less than 10V)

C13 *

Test: Check voltage [
at connector: #12

: ]
(]
Ptﬁgr? 1(0(3\?)"'~> ' (same tests as E

properly, follow the transmission

btwn. hydraulic testing procedure in the
connectors: appropriate repair manual.
FD-#10B & 12

Go to Step C16,

i ; SM units).
> | Test unit operation. s ke e ). s
* Connector ci7
separated from - -
______ . FALL 3| mating half. Pos. Testiumt operation.
! Goto ! lead to output wire. See note.
' Step . Neg. lead to return *
1 ;
 Co. wire. BABE
""" PASS (Grtr
—>
than 9.5V) ci8 *
C16 Test: Check for
FD Units that Pass correct resistance
Step C13 Test: Check (6-10 ohms)
> for voltage at the across the
PRNPER S —— - solenoid connector of PASS (Grtr. > solenoid
' affected circuit. P than 10V) terminals for the
i GataSp Ot o FD-#13, 14, or 15 solenoid being
Tttt Condition: Perform test tested.
* with connector
FAIL removed from *
solenoid. All other
c12 * connectors connected. FAIL
Pos. lead to output
| Test unit operation. wire. Neg. IeadF;o cié *
- return wire. System Replace indiv. solenoid.
activated.

FAIL (Less than 10V)

Repair open circuit or loose
connection btwn. connectors:
FD-#12 & solenoid.
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Figure 205F
Flat Deck Torque Converter Lock-Up Circuit (8 x 8 Transmission Only)
1. 7 pin main connector 9. 8 pin shuttle connector
2. 30 pin main connector 10A. Modulator output connector
3. 8pin R.T.D. connector 10B. Tractor output connector
4. Loader lever switch 11. 22 pin rear hood connector
5. Gear shift lever switch 12. Transmission connector
6. Range lever switch 13. Reverse solenoid
7. 9 pin rear hood connector 14. Forward solenoid
8A. Tractor input connector *15. Transmission connector
8B. Modulator input connector *16. Torque converter lock-up indicator lamp

NOTE: * = On 8X8 Equipped Model KF3P Only
BL/GN Wires may be Turquoise on some units

The following wiring colour code applies
only to the above wiring diagram

BL = BLACK BR = BROWN

Y = YELLOW W = WHITE

GY = GREY PU = PURPLE

GN = GREEN LT = LIGHT

DK = DARK PK = PINK

B = BLUE

4-164



FLOWCHART D

TORQUE CONVERTER LOCK-UP CIRCUIT TEST

-----------------------

; See the Notes and Quick Test below

' before proceeding.

* D3
i PASS Test: Check
Test: Check forward
bat?ery vof?:ge. > (12.5- P | circuit for
13.5V) A proper
* operation.
FAIL (Less than *
12.5V) PASS .
(12.5-13.5V)
p2 Y 7
& e baw aE )
Charge battery to 1Go to Flowchart !
125-135v) (»—— . B, StepB1& ,
'+ repairthe !
1 forward circuit
' before ;
' .

If test voltage is below specification,
check battery voltage before
proceeding.

The forward circuit must operate
properly for the lock-up circuit to
operate. test and repair the forward
circuit (if required) before proceeding.

The lock-up circuit must be activated
when performing voltage tests.

When checking lock-up circuit output
voltage, there will be a 3- 5 second
delay after the circuit is activated
before a voltage reading will be

obtained.

proceeding.

SECTION 4

Repeat Step #4 several times.

Symptom: Torque

Circuit (8x8 Only)
Won’t Operate

D4

| lock-up circuit for

Test: Check the

input voltage at
connector:
FD-#8A
Condition:
Disconnect
connector from
mating half of
the connector.
Circuit activated.

FAIL (Less than 10V)

- .- - - .

: Refer to Flowchart B '
' & perform the lock-up ,

circuit input test. -

QUICK TEST:

START THE ENGINE.

steps 3 and 4.

engagement button.

>

PASS (Grtr.
than 10V)

Before proceeding to the flowchart, perform this quick test to
determine if the electrical circuit is operating properly.

1. Place the ignition switch to the “on” position, but DO NOT

2. Move the shuttle control lever to the “forward” position.

NOTE: The tractor must be in a quiet location when performing
3. Depress, then release, the torque converter lock-up

4. Three to five seconds after the lock-up button has been
depressed, you should hear a faint “clicking” sound at the lock-up
valve. The clicking sound is made when the lock-up solenoid is
activated and depresses the control spool in the lock-up valve
against the valve housing.

' If you hear the clicking sound: The electrical system, lock-up

solenoid, and valve are working properly.

4-165

If you do not hear the clicking sound: Proceed to the flowchart.

Converter Lock-Up

e




[>]v

D5

Test: Check for
lock-up input circuit
voltage at
connector: FD-#8B
Conditions: All
connectors
connected. Circuit
activated.

\

FAIL (Less than 10V)

D6

Repair connection
between
connectors:
FD-#8A-8B

D7

Test unit

>

SECTION 4 - TRANSMISSION

Symptom: Torque Converter Lock-Up Cir-
cuit (8x8 Only) Won’t Operate

PASS (Grir.
than 10V)

=

D8

Test: Check for lock-up
circuit output voltage
from the control box at
connector: FD-#10A
Conditions: Disconnect
connector from mating
half. All other
connectors connected.

Pos. lead to output wire.
Neg. lead to return wire.

Activate circuit.

PASS (Grtr.
‘: than 10V)

v

FAIL (Less than 10V)
D9

PASS (Grtr.
than 10V)

Repeat tests
in Steps D4 &
Ds.

\

FAIL (Less than
10V 2nd time)

D10 *

operation. <€

Replace control box.
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SECTION 4

Symptom: Torque Converter Lock-Up Cir-
cuit (8x8 Only) Won’t Operate

D15
D12 Test: Check
resistance through
Test: Check for output wires of
continuity through affected circuit at
the lock-up wires to connector: D18
grnd. at connector: FD-#10B ‘ -
FD-#10B Condilons: |3 conie (h0 |  Conditions: [y PASS (710 g, | - Test unit
Connector separated y Connector operation.
from mating half. separated from *
Connect ohmmeter mating half.
btwn. each wire & a ; Connect FAIL
good ground. ohmmeter across
wires of lock-up | ______ ¥ _ __ )
ircuit.
* bl : Go to Step D16. ;
FAIL (Continuity) * s B B
* FAIL (Less than 7 ohms)
o1 D16
STOP
Wires or the Test: Check voltage
solenoid is in lock-up circuit at
shorted to output connector: PASS
ground. Repair FD-#10B Conditions: (Grr e e 4
short before All connectors 3 4 -P» Goto Page 4-161.,
proceeding. connected. Pos. 9.5V) b Mo o .
lead on output wire. ’
* Neg. lead on return
D14 wire.
Test unit operation. *
v FAIL (Less than 9.5V)
FAIL D17
* Repair poor D18
---------- d connection between , i
» Return to Step D5. . connectors: - | Test unit operation.
T FD-#10A-10B *
FAIL
""" Repeat Step !
' D1s. :
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—— SECTION 4 - TRANSMISSION

Symptom: Torque Converter Lock-Up Cir-
cuit (8x8 Only) Won't Operate

Return to Step D16.

p2z A e S

*NOTE: All transmission problems
are not electrically related. If a
problem persists after all electrical
functions are operating properly,
follow the transmission hydraulic
loose connection testing procedure in the appropriate

btwn. connectors: repair manual.
FD-#10B & 12 e L LT PP PR

Test unit operation.

D21 *

Repair open/short or

FAIL (Less than 10V)

D20
Test: Check voltage | T R e '
6t connector: #12 g PASS (Gt o Goto Step D23. |
Conditions: than 10V) R .
Connector
> separated from
mating half. Pos.
lead to output wire. D27
Neg. lead to return Test unit operation.
From Page wire. *See note.
4-160, Step| P> PASS *
D23
D16. P
FD Units that Pass Step PASS
D20 Test: Check for D26 *
voltage at the solenoid
connector: FD-#15 PASS Test: Check for
Condition: Perform test correct
> with connector removed [ (Grr. than I | resistance (6-10
from solenoid. All other 10V) ohms) across
__________ ; connectors connected. lftle sqlenlmd
! ' Pos. lead on output wire. erminals.
: SRtgtugn1tg : Neg. lead on return wire. *
Lo _p_ L System activated.
* * FAIL
FAIL FAIL (Less than 10V) ozs Y
D25 * D24 * Replace solenoid.
. Repair open circuit D29 *
Test unit | ©rloose connection
operation. btwn. connectors: Test unit operation.
FD-#12 & 15 *
F$l_

Return to '
StepD16.
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SECTION 4

HYDRAULIC

Figure 4-206
Gauge Installed in Pressure Test Port

1. Pressure test port
2. Hose - part no. EINN-F493-AA
3. Low pressure gauge

LINE PRESSURE TEST

The purpose of this test is to determine if the
transmission hydraulic pump and pressure
regulating valve are operating satisfactorily to
produce the pressure required for hydraulic
clutch operation. This test should be
performed first.

Attach a 300 Ibf/in2 gauge to the pressure test
port connection, Figure 4-206.

Operate the tractor engine 800-1000 RPM
until the transmission oil reaches 149° F (65°
C).

Run the first check at 800 RPM. After one
minute of operation, note the reading of the
pressure gauge. It should register 130 Ibf/in?
(8.83 bar) with the oil temperature at 149° F
(65° C). .

Run a second check at 1600 RPM and again
note the reading on the gauge. It should
register 150 Ibf/in? (10.3 bar) minimum.

Run a third check at 2100 RPM. The gauge
should register 200-220 Ibf/in? (13.7-15.2
bar) maximum.

INTERNAL LEAKAGE TEST

The purpose of this test is to determine if the
sealing rings on the front and rear input shafts
are sealing properly.

1. If not previously installed, attach a 300
Ibf/in2 gauge to the pressure test port,
Figure 4-206.

2. With the gearshift lever and power
reversing lever in the neutral positions,
start the engine and set the engine speed
at 800 RPM. Note the reading of the
pressure gauge, then move the power
reversing lever to its forward and reverse
positions, noting the pressure drop in
each case. If the pressure drop is greater
than 7 Ibf/in? (0.49 bar) refer to the
diagnosis guide for possible causes.
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Figure 4-207
Control Valve Assembly - Attachment and Test Ports
Through Upper Opening

1. Low pressure gauge
2. Hose ETNN-F493-AA
3. Reverse test point
4. Forward test port

CONTROL VALVE CHECK

1. Remove the access cover from the top of
the transmission. Attach a 300 Ibf/in?
pressure gauge to the reverse test port on
the control valve, Figure 4-207.

2. Operate the tractor engine at 800-1000
RPM untii the transmission oil
temperature reaches 149° F (65° C).

3. With the power reversing lever and
gearshift lever in neutral and the hand
brake applied set the engine speed at
1800 RPM. The gauge should read zero.

SECTION 4 - TRANSMISSION

4. Shift the power reversing lever into the
reverse position and record the time it
takes the reverse clutch pressure to reach
100 Ibf/in2 (7 bar). The clutch pressure
should reach 100 Ibf/in? (6.9 bar) after 1.7
seconds.

5. With the power reversing lever still in the
reverse position, note the maximum
reading on the %auge. It should register
200 to 220 Ibf/inc (13.7-15.2 bar).

NOTE: The maximum pressure should
be reached after 2.3 seconds following
power reversing lever engagement.

6. Attach the gauge to the forward test port
on the control valve. Repeat Steps 2
through 5, shifting the power reversing
lever from neutral to the forward position.
The shift times and pressures should be
the same as when shifting in reverse.

OIL-TO-COOLER TESTS

The purpose of these tests is to determine if
the bypass valve and regulating valve are
operating satisfactorily, and that the cooler
tubes, the filter and the internal oil passages
are free of obstructions.
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PRESSURE TESTS

Install a 300 Ibf/in pressure gauge in the
cooler return line connector on the right side
of the transmission housing and run a
pressure test.

Run these tests with the oil temperature at
149° F (65° C).

Run the first pressure test at 1600 RPM. The
pressure gauge should read 71 Ibf/in2 (4.9
bar).

Run a second pressure test at 2200 RPM.
The gauge should read 85 Ibf/in? (5.88 bar)
minimum to 114 Ibf/in (7.89 bar) maximum.

FLOW TEST

The flow rate from the transmission oil cooler
to the transmission lubrication circuit can be
checked practically as follows:

Remove the transmission oil filter from the
filter housing on the left hand side of the unit.

Disconnect the fuel shutoff solenoid wire from
the fuel injection pump.

Place a suitable container under the filter
housing.

SECTION 4

Crank the engine starting motor for 30
seconds and observe the oil flow from the
filter housing.

The quantity of oil collected in the container
should be 4.2 to 6.3 US Pts (2 to 3 liters).

If the oil flow from the cooler is not to the
specified limits or is suspect,then a flowmeter
must be used to determine the oil flow using
the following procedure:

Install a flow meter into the cooler return line
on the righthand side of the transmission
housing. Using an adaptor or a hose with a
female 1-14 UNF-2A O.F.S., connect it to the
return line. Connect the other end to your
flowmeter.

Remove the elbow from the return port in the
transmission. Install a connector or hose with
a7/8” - 14 UNF 2A O ring seal into the return
port on the transmission. Connect the other
end of the hose to the flowmeter.

Ensure all connections are tight and the
flowmeter load valve is fully open. Start the
engine and run first flow test at 1600 RPM.
The oil flow should be 3.2 US Gals (2.6 Imp.
Gals) minimum.

Conduct asecond flow test at 2200 RPM. The
oil flow should be 3.8 US Gals (3.1 Imp Gals)
minimum.

4-171



STALL TEST

The purpose of this test is to determine if the
torque converter and hydraulic clutch
assemblies are operating satisfactorily. For
the test to be conclusive, the transmission
hydraulic pump and pressure regulating valve
must be operating correctly. They can be
checked by performing the “Line Pressure
Test”. The engine and brakes must also be in
good working order.

1. Checkthe coolantlevelin the radiator and
the oil level in the transmission. If low, add
fluid as required to bring to the proper

level.

2. With the gearshift lever and the power
reversing lever in neutral, start the engine
and run at 800-1000 RPM until the
transmission temperature reaches 85° -

95° F (29° - 35° C).

3. Lock the brakes and shift into fourth gear,
increase engine speed to approximately
900 RPM, then shift the power reversing
lever to the forward position. This will
position the control valve so as to direct

high pressure oil to the front clutch.

4. Ensure the brakes are firmly locked so the
unit will not move, gradually depress the
foot accelerator and note the maximum
engine speed obtained. Move the power
reversing lever to the neutral position. The

stall speed should be:

SECTION 4 - TRANSMISSION  =——

All Markets — Except North America

DFO 1575-1825 R.P.M

LF4 1575-1825 R.P.M

LF5 1750-2000 R.P.M

North America Only

KF3 1850-2100 R.P.M

DFO 1950-2200 R.P.M

DF1 1700-1950 R.P.M

LF4 1700-1950 R.P.M

LF5 1750-2000 R.P.M
IMPORTANT:  To prevent the transmission

from overheating, do not allow the engine to
operate at wide open throttle for more than
fifteen seconds.

5. Allow the transmission oil to cool to
85°-95° F (29°-35° C). Check the rear
hydraulic clutch by repeating Steps 3 and
4, but with the power reversing lever in the
rearward position. Again, cool the
transmission oil by allowing the engine to
run at approximately 1000 RPM for one

minute.

6. The engine speed noted in Step 4 (stall
speed) for both the front and rear clutch
assemblies should be within 150 RPM of
each other. If the stall speed is not within
these limits, refer to the diagnosis guide

for possible causes.

7. With the gearshift lever and power
reversing lever in neutral, set the engine
speed at 600-800 RPM, then shift into any
gear ratio. If the gears clash, either the
front or rear hydraulic clutch assembly is
transmitting power, even though the

power reversing lever is in neutral.

NOTE: If the unit creeps forward and
the gears clash, the front clutch is at fault.
The rear clutch is at fault if the unit creeps
backward. If the unit does not creep and
the gears still clash, use the stabilizers to
raise the rear wheels off the ground, move
the power reversing lever to neutral and
shift into first gear. Check the rear wheels
for rotational direction - if the wheel rotate
rearward, then the rear clutch is at fault.
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DIAGNOSIS GUIDE
PROBLEM POSSIBLE CAUSES CORRECTION
Line pressure test 1. Low line pressure Inaccurate proof-meter worn
or damaged transmission
“hydraulic pump.

2. High line pressure

Sticking regulating valve or
valve spring is weak.

Worn or damaged control
valve lands.

Clogged oil distributor
passages.

Clogged sump oil strainer.
Inaccurate proof-meter.

Sticking regulating valve or
valve spring is too strong.

Qil-to-Cooler test

1. Low pressure

2. High pressure

3. Low output

4. High output

4-173

Inaccurate proof-meter.

Bypass valve spring too
weak.

Worn or damaged
transmission hydraulic pump.

Excessive leakage in control
valve, clutch, or converter
circuit.

Inaccurate proof-meter.

Bypass valve sticking closed
or valve spring too strong.

Clogged or restricted cooler
lines.

Clogged cooler oil filter.

Cooler return regulator block
spring too strong.
Damaged or worn
transmission hydraulic pump.

Bypass valve spring too
weak.

Bypass valve spring too
strong.
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PROBLEM POSSIBLE CAUSES CORRECTION

Internal leakage test 1. Excess pressure drop Sealing rings on front or rear
input shaft broken or worn.

Damaged O rings in clutch
housing.

Cracked clutch power.

Stall test 1. Low stall speed Hydraulic clutch not releasing.
Stator support broken.
Detfective torque converter.
Low engine power.

2. High stall speed Hydraulic clutch not applying
or is slipping.

Low line pressure.

Sealing rings on rear input
shaft broken.

Defective torque converter.
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TROUBLESHOOTING GUIDE
SYMPTOMS POSSIBLE CAUSES
1. Transmission overheats Low engine coolant level.

Low transmission oil level.

Hydraulic clutch slippage.

Clogged cooler filter.

Defective one-way clutch in torque converter.
Excessive countershaft and/or output shaft pre-load.

Operating in a gear range too high for load
requirement causing low torque converter efficiency.

2. Slow acceleration (Driving tractor) Poor engine performance.

Defective torque converter.

Brakes dragging.

Broken sealing rings on rear input shaft.

3. Nodrive in any gear Hydraulic clutch not applying.
Broken shifter forks.

Broken front or rear input shaft, output shaft, or
traction coupler.

Dump valve activated or control valve spool stuck in
neutral position.

Short circuit in transmission wiring circuit.

4. OQilleak at transmission bell housing Transmission distributor housing gasket leaking.
Pump gasket leaking.

Transmission hydraulic seal leaking.

Engine rear main bearing leaking.

Torque converter leaking.

Control valve gasket leaking.

Lock-up valve gasket leaking.

Internal pipe work ruptured or loose connections.

5. Temperature warning light remains on Transmission overheated.
Defective temperature sending unit.

Short circuit.
6. Gear engagement difficult or gears Operating without use of dump valve.
clash Synchronizer unit worn.
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SPECIFICATIONS

LUBRICANT

CapaehY . ... ceswonns s s susvensn s g 31.7 Imp Pts (18 litres) 4.5 US Gal.
For lubricant viscosity and type refer to the Ford Tractor Loader Backhoe Operators manual.

SEALANT
Gasketsealant ...................... -Ford Specification ESE-M4G234A1 (Loctite 518)
Thread sealant isesmevis & puwamaess & Ford Specification SJ-M4G9102A (Loctite 572)

GEAR RATIOS

Synchronized 4x4 Transmission

BBE. n e BRI SR e il SR 42656:1 R1 ........ b s e s 8 4.2875:1
200 conrmiarann s w65 6 wammmnme a y § 8 2.5:1 B2 conans 533 sasmmemnEssss e s cae 2.508:1
;M wsnnonsssisissinimpssnsnss 12735:1 R3 .. 1.28:1

2 1 [ R N S OF2BLY BB wcnosssssomimmonmessses vis 0.7318:1

[ - A — P Bt s BT S 79608:1 R1 ...t 8.0016:1
P o [ N P S372%N | B ccniosssizuseansnamngss i 5.4000:1
R (o PP 382681 RI cervnnanssvonmmnne e soe 3.5446:1
B oo s v v 4 5 P RTREY D S SAEY PR ovnons s i oomssenmns s s 5 ni 2.4137:1
gy 228080 I ainna s 15 iimiriistame s s« na 2.2690:1
B e e I 1.5313:1
T commususssseveenomampaniee TOD0QN B suesron o s 5 ssiemaneniss s § 5 4 o ga 1.0051:1
] 06810:1 RB ...coiiiiiiiiiiiiiiiiinnn 0.6844:1
BY-PASS VALVE SPRING

Outside diameter .............ccvvvennn.. 0.543” (13.8 mm)

Free length (APPIoX) «c.evsesssievsmmpssss 2.610” (66.3 mm)

Maximum solid height .................... 1.205” (30.6 mm)

Heightunderload8.6kg ................. 1.811" (46.0 mm)
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REGULATING VALVE SPRING

Outside diameter ........................ 0.610” (15.5 mm)
Free length (ApProx) ....:.cevecisssssssis 2.717” (69.0 mm)
Maximum solid height .................... 1.181* (30.0 mm)
Height under load 6.83Kg .....cveeeeuerans 2.205” (56.0 mm)

CLUTCH PISTON SPRING

Quisidodiameler <..::::ssesnmsssissssins 3.012" (76.5 mm)
Free length (Approx) ................ o v e 2.362” (60.0 mm)
Maximum solid height .................... 1.043” (26.5 mm)
Height under load 114.6 kg ............... 1.181” (30.0)
PRESSURE TESTING
Ol Iomperaliite: .o.oasussss sommimensnisss 140° +/- 6° F (60° +/- 3°C)
P.T.O. Pressure regulating valve
(clutch disengaged)
@2300engineRPM  ................ 220-230 Ibf/in? (15.2-15.9 bar)
(Oil flow 1.5 gal/min) (15.5-16.2 kgf/cm?)
(6.8 litres/min) (1.8 Imp gal/min)
@1000-2300 engine RPM  ............ 200-230 Ibf/in? (13.8-15.9 bar)
(Oil flow 0.6-1.5 gal/min) (14.1- 16.2 kgf/cm?)

(2.8-6.8 litres/min) (0.75-1.80 Imp gal)

P.T.O. control valve

(clutch engaged)
@ 1300 engineRPM  ................ 220-240 Ibf/in? (15.2-16.5 bar)
(Oil flow 0.8 gal/min) 15.5-16.9 kgf/cm?)
(3.8 litres/min) (1.0 Imp gal/min)

PRE-LOAD
Outputshalt - Pull oh eord ..« s s cowassman « 12-17 Ibs. (54-77N) (10-15 kgf)
Countershaft - Pull on cord
R 15-20 Ibs (65-87N)
BEB uii3d 8 pasvanasnei s b skl 12-16 Ibs. (54-72N)
Pre-load shims available ................. 0.002” (0.051 mm)

0.004” (0.102 mm)
0.012” (0.305 mm)
0.031* (0.787 mm)
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HYDRAULIC TESTS

Oiltemperature ..........ccovviiinininnnn, 149°F +/- 9°F (65° C +/- 5° C)

Oil pump capacity @ 2200 RPM  .......... 7.9 US gals. (30 litres) (6.6 Imp Gal)
Line Pressure Test

@BO00RPM ...t 130 Ibf/in® (8.83 bar) (9 kgf/cm?)
@B00BPM  ......uwesmunnssssioassma 150 Ibf/in2 (10.30 bar) (10.5 kgf/cm?)
@2200RPM ... 200-220 Ibf/in? (13.7-15.2 bar)

(14-15.5 kgf/cm?)

Internal Leakage
@BOGBPI . aus v innimmiossss s mommemenss s Less than 7 Ibf/in? (0.49 bar)
(0.5 kgf/cm?2) pressure drop

Cooler Pressure Test

 @1600RPM  ....venn... SR 71 Ibfin2 (4.9 bar) (5 kgf/icm?)
@2200 RPM
CMIIMUM e e 85 Ibf/in2 (5.88 bar) (6 kgf/cm2)
SRORAMIT 5 veisming s 5 8 6 5mamamsss s 114 Ibf/in? (7.89 bar) (8 kgf/cm?)

Cooler Flow Test
@1600 RPM minimum ...........ccovuunnn. 3.2 gal (12 litres/min) (2.6 Imp gals)
@2200 RPM minimum ...........ccvvunn.. 3.8 gal (14 litres/min) (3.1 Imp gals)

By-Pass Valve Opening Pressure
@2200RPM .. 128-142 Ibf/in? (8.8-9.8 bar)
(9-10 kgf/em?)

Control Valve Pressure Test

@1800RPM  iuvvvenrinrierennnennneesas 100 Ibf/in? (6.9 bar) (7 kgf/cm?) after 1.7
seconds as clutch is engaged, rising to
220 Ibf/in? (15.2 bar) (15.5 kgf/cm?2) after
2.3 seconds when clutch is engaged.

Stall Speed
BRFBP' .« csisnmns 535 5 5 voammnss 5 5 5 § D 1950-2200 RPM
B 4 ] A 2000-2500 RPM
DPFIGS  comasimurs s 5 5 o o ommmmens s ¢ § & s 2175-2375 RPM
LEAPND sumsinnis s & & cesimminke » 85k s 2175-2325 RPM
EFBLY .vcmmninn o o « & wanwaneas s s « & wisrates T.B.A.

Lubrication Circuit By-Pass
Valve Opening Pressure  ................. 33 Ibf/in? (2.3 bar) (2.3 kgt/cm?)

Oil Filter By-Pass Opening Pressure ....... 7-9 Ibf/in? (0.6-0.6 bar) (0.5-0.6 kgf/cm?)
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TORQUE VALVES

Item Description

Reverse idle gear shaft retaining bolt
Solenoid retaining bolt (Control valve)
Solenoid retaining bolt (Lock-up valve)
Output shaft retainer bolt
Countershaft retainer bolt

Safety start solenoid

Bypass valve plug

Regulating valve plug (Upper)
Regulating valve plug (Lower)
Lock-up valve plate bolt

Cooler return pipe union

Cooler return pipe elbow

Oil pressure check port pipe union
Oil pressure check port pipe elbow
Hydraulic pump feed pipe union
Hydraulic pump feed pipe elbow
8x8 lower shift rail locatin bolt

4x4 interlock plug

4x4 rear cover plug

Cooler outlet connection plug
Control valve retaining bolt
Lock-up valve retaining bolt
Charge Qil pump retaining bolt
Front cover retaining bolt

Valve housing retaining bolt
Gearshift lever support retaining bolt
Rear cover retaining bolt
Transmission top cover retaining bolt
Strainer retaining bolt

Stator support retaining bolt
Proportional valve retaining bolt
Flywheel to flex plate

Flex plate to converter

Hub to flywheel
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SPECIAL TOOLS
DESCRIPTION V.L. CHURCHILL NUDAY TOOL NO. FNH TOOL NO.
TOOL NO.
Shaft protectors 625A 9212 FNH09212
Step plate adaptors 630S 9210 FNH09210
Step plate adaptors 630T 9211 FNH09211
Internal/external puller 943 9507 FNH09507
Slide hammer 943S 9567 FNH09567
Pulling attachment 951 9190 FNH09190
Pilot bearing puller 954C . 9508 FNH09527
Puller/reversible arm 1002 9198 FNH09198
Puller-single end arm 1003 9516 FNH09516
Pressure gauge FT4100 - =
Pressure pipe FT4100-1 1552 FNH01552
Spring compressor (modified) FT4101 1312 FNHO01312
Connector-pressure test FT5006 - -
Connector-flow test FT5007 - -
Flowmeter MS820A 2015 FNHO02755
Thread adaptor FT820-1 - -
Connector-flow test FT8543 - o
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<~—4mm

17mm

~——80mm——=

IR-4-3-04 =
Figure 4-208
Lower Shift Rail Detent Retainer
1. 17 mm bar stock
2. Crind groove to accept detent ball
3. Grind ramp to give 24.5° angle (approx)
| 13 5
; = —— “32in
IR-4-3-05 | 3%n | s o

Figure 4-209
Spring Compresser FT4101 Modification

1. Remove stock from circumference of
tool to give dimensions show
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SECTION 5
REAR AXLE AND BRAKES
REAR AXLE AND WHEEL BRAKES

DESCRIPTION AND OPERATION

Figure 5-1
Rear Axle Sectional View
1. Rear axle center housing 11. Differential ring gear 21. Axle shaft housing
2. Transmission hand brake assembly 12. Differential bearing 22. Axle shaft inner bearing
3. Drive pinion bearing retainer 13. Brake outer housing 23. Brake discs
4. Differential lock operating shaft 14. Brake actuating discs 24, Brake actuating rod
5. Planet gear 15. Planet gear carrier 25. Transmission hand brake
6. Sun gear and shaft 16. Rear axle shaft actuating rod
7. Ring gear 17. Axle shaft outer bearing 26. Bearing preload adjuster
8. Differential lock assembly 18. Rear wheel securing studs  27. Transmission coupling
9. Differential bearin% 19. Rear wheel flange
10. Differential assembly 20. Axle shaft oil seal

The rear axle contains the differential, brakes,
final reduction gears, axle shaft and the
differential lock, Figure 5-1.

5-1

Power from the transmission output shaft is
transmitted to the pinion by the drive shaft
coupling. The spiral bevel pinion is held by
preloaded opposed tape roller bearings.
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IR-5-1-02 T
Figure 5-2
Differential Lock Assembly
1. Differential lock fork 6. Adaptor
2. Lever 7. Differential side gear
3. Adjustable rod and clevis 8. Differential housing
4. Pedal lever 9. Spring
5. Coupling 10. Fork retaining bolt

The differential ring gear is bolted to the
differential case and the drive from the case
is transmitted through a conventional four
pinion differential to two sun gear shafts which
are splined into the side gear of the
differential.

5-2

The differential lock sliding coupling is located
on the splines of the differential side gear,
Figure 5-2. The coupling has dog teeth which
match with the dog teeth on the differential
lock adaptor. The adaptor dog teeth are in
constant mesh with similar teeth machined in
the differential case.
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Figure 5-3
Axle Housing Assembly — Exploded View

. Axle shaft outer bearing
. Axle shaft

Spacer

Bearing

. Planet gear carrier

. Retaining washer
Retaining bolt

. Lock plate

Sun gear and shaft

CONON AWM

The differential lock operating spring
separates the sliding coupling and adaptor.
Depressing the differential lock pedal moves
the differential lock fork which forces the
sliding coupling into mesh with the adaptor,
thus locking the side gear to the differential
housing.

A common supply of oil is used for lubricating
the rear axle and differential assemblies. The
differential ring gear and differential assembly
is partly immersed in oil providing adequate
lubrication for bearings and bushings.

In each rear axle assembly a shaft projects
through the side gear. This shaft terminates in
a spur gear which is the sun gear of the

10. Brake actuating rod
11. Brake actuating discs
12. Inner brake housing
13. Rotating brake discs
14. Fixed brake discs

15. Outer brake housing
16. Ring gear

17. Axle housing

planetary reduction gear system. The
planetary ring gear is pressed into the rear
axle housing. The three planet gears are
mounted in a carrier and are positioned
around the sun gear and within the planetary
ring gear.

The planet gears are mounted to the carrier
by shafts and rotate on uncaged needle
bearings. The carrier has internal splines into
which the rear axle shatt locates.

As the sun gear is driven by the differential,
the planet gears are forced to revolve inside
the stationary planetary ring gear and force
the carrier to revolve at alower speed than the
sun gear.



The rear axle shaft is held in opposed taper
roller bearings and the end play is adjusted by
means of selective shims held under the
retaining bolt. The shaft terminates in a flange
to which the rear wheel is bolted. An exploded
view of one rear axle and brake half housing
is shown in Figure 5-3.

The disc brakes consist of two sets of
stationary and revolving discs. The revolving
discs are splined to the shaft of the sun gear,
located either side of an actuator assembly,
Figure 5-3.

The KF3P incorporates three brake discs and
one intermediate disc, while the DFOP, DF1Q,
LF4P, LF4Q and LF5Q incorporate four brake
discs and two intermediate discs.

The actuator assembly consists of two thrust
plates with ramped “pockets” in which steel
balls are located. The actuating discs are held
in contact with the balls by four coil springs
and are connected by suitable linkage with
the appropriate foot brake pedal.

Operation of the foot brake pedal causes the
rear brake actuating discs to rotate and the
balls to rotate up the ramped “pockets”. This
expands the actuating discs and in so doing
the actuating discs force the rear brake disc
assemblies into contact with the intermediate
disc, the actuating discs, and the inner and
outer brake housings. Rotation of the
stationary components of the brake unit is
prevented by alarge diameter torque pin held
in the outer brake housing.

The twin cable hand brake also actuates the
rear axle disc brakes.
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DIFFERENTIAL LOCK OPERATION

When one rear wheel of a unit encounters a
soft patch of ground and spins, the normal
type differential action allows virtually all the
drive to be applied to this wheel and a little to
the opposite rear wheel which may be on firm
ground. The result is that the unit is either
brought to a complete halt or considerably
slowed down.

When a differential lock is fitted, improved
traction is possible because the lock enables
traction to be obtained from the wheel which
is on firm ground, thus enabling the unit to pull
through the soft ground conditions.

Basically, the locking device consists of a
dog-type coupling which is splined to, but free
to slide on the differential side gear, and is
designed to positively lock the differential side
gear to the differential case. The connection
is made through the differential lock adaptor
which has dog teeth on both side faces. The
teeth on the inside engaging with teeth
machined on the differential case and the
teeth on the outside with the differential lock
coupling.

In operation, depression of the foot pedal first
moves the coupling into contact with the
adaptor and then compresses the spring in
the operating rod assembly, Figure 5-2. As
the teeth of the coupling come into alignment
with the tooth spaces in the fixed adaptor, the
spring tension will move the coupling into
engagement with the adaptor. The fact that
the spring supplies the final operating force
prevents the possibility of damage should
excessive force be applied to the foot pedal.
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OVERHAUL

Figure 5-4
Differential Lock Operating Fork
. Operating fork
Shaft

. Locknut
. Securing bolt

When full engagement has taken place (this
will be noticeable by the reduced pedal
pressure) the foot pedal should be released.
The coupling and adaptor teeth side forces,
resulting from the transfer of power from one
wheel to another, will keep the coupling and
adaptor teeth in mesh. As the drive becomes
more equally distributed, the compressed
operating spring overcomes the reduced
teeth side forces and automatically
disengages the differential lock.

REMOVAL

1. Remove the backhoe or rear
counterweight as described in Section 10.

2. Remove the rear axle from the tractor as
described in Section 10, “Separating the
Unit.”

5-5

3. Supportthe rear axle housing and remove
the bolts and nuts which secure the
housing to the rear axle center housing.

Separate the axle housing from the center
housing. If the left-hand axle housing has
been removed, lift out the differential to
prevent it falling.

DISASSEMBLY

1. Remove the large O ring seal from the
axle housing.

Left-Hand Axle Housings - Remove the
two bolts securing the differential ring
gear thrust block to the axle housing and
remove the thrust block.

Right-Hand Axle Housing - Remove the
differential lock fork by loosening the
differential lock fork screw and locknut,
Figure 5-4, and remove the differential
lock lever shatt.

Remove the eight nuts that retain the
inner disc brake housing assembly in the
axle housing. Lift the brake housing out of
the axle housing.

Remove the brake control rod fastener.
Remove the brake rod seal if damaged.
To remove the seal, place a sharp tool
between the seal flange and the rear axle
housing and pry the seal out. Remove the
brake disc assemblies, intermediate
discs, and actuating disc assembly.

Lift the sun gear out of the planet gear
carrier.

Remove the outer brake housing from the
axle housing.
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Figure 5-5
Axle Shaft Retaining Bolt

1. Ring gear

2. Planet gear carrier
3. Retaining bolt

4. Lock plate

7. Remove the axle shaft boltlock, axle shaft
retaining bolt, axle shaft retaining washer,
and selective spacer. The planet gears
may have to be rotated to permit removal
of the bolt lock, Figure 5-5.

8. Liftthe planetgear carrier assembly out of
the axle housing.

9. Separate the seal retainer from the end of
the axle housing, by tapping down the
staking with a copper drift and hammer.
Remove the axle shaft from the axle
housing.

INSPECTION AND REPAIR

1. Clean and repair all parts and install new
parts where worn or damaged.

Figure 5-6
Removing Axle Shaft Outer Bearing and Oil Seal

. Tool no. 938 or 9506

. Tool no. 930E or 9207
. Tool no. 924 or 9537
Axle shaft

Tool no. 952 or 9526

. Qil seal retainer

. Outer bearin

. Tool no. 930B or 9521
. Tool no. P61 or 9162

CONONAWN -

2. If necessary remove the axle shaft cone

and roller assembly, seal and seal
retainer using Tool #P61, 952, 938, 930B,
930E and 924, or Tool #9162, 9526, 9506,
9521, 9207 and 9537, Figure 5-6.

3. If necessary, remove the axle shaft outer

bearing cup from the housing using Tool
#943 or 9507 and 943S or 9567, Figure
5-7.

REASSEMBLY

1. Position a new oil seal and retainer
assembly on the axle shaft and place a
new oil seal retainer gasket in the seal
retainer. Use a 2.68” (68.2 mm) inside
diameter and 3.12” (79.4 mm) outside
diameter sleeve of a suitable length to
install the new outer bearing assembly
onto the axle shaft. Apply a coat of
petroleum jelly to both the seal and cone
and roller assembly prior to installation.
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Figure 5-7
Removing Outer Bearing Track From Axle Housing

1. Tool no. 943S or 9567
2. Tool no. 943 or 9507
3. Bearing track

2. Install the axle housing on the axle shaft
and, using a hammer and drift, stake the
seal retainer to the housing in four equally

spaced places.

Place the planet gear carrier assembly in
the axle housing so that the planet gears
mesh correctly with the planetary ring
gear.

NOTE: Itwill be necessary at this stage
to adjust the axle shaft bearing pre-load
for which the following procedure should
be adopted.

a. Using the largest spacer available, 0.089”
(2.261 mm), install the spacer and
retaining washer and tighten the axle
shaft bolt.
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Figure 5-8
Checking Axle Shaft Bearing Pre-load

1. Axle housing
2. Magnetic base
3. Dial indicator

b. Setup adial indicator, as shown in Figure
5-8. It will be necessary to use an
extended plunger on the dial indicator to
enable a reading to be taken from the top
of the axle shaft bolt.

c. Set the dial indicator to zero and lift the
axle housing. This can be done by prying
up against the outer surface of the axle
housing. Lifting the housing will resultin a
reading on the dial indicator. This is the
free movement between the inner and
outer bearing cone and roller assemblies
and the cups, or end play.

To determine the correct bearing
pre-load, the reading obtained should be
subtracted from the spacer size used, i.e.
0.089” (2.261 mm), and with the resulting
figure, from the table below, the correct
spacer may be selected.



Spacer used
End play reading — 0.026”

(0,660 mm)
Result 0.063” (1.600 mm)

EXAMPLE:

0.089” (2.261 mm)

From table below the correct spacer to be
used: 0.065" (1.651 mm)

SPACER TO
RESULS BE USED
0.051-0.054” 0.053"
(1.295-1.371 mm) (1.346 mm)
0.055-0.058" 0.057”
(1.397-1.472 mm) (1.448 mm)
0.059-0.062" 0.061"
(1.499-1.575 mm) (1.549 mm)
0.063-0.066" 0.065"
(1.600-1.676 mm) (1.651 mm)
0.067-0.070" 0.069”
(1.702-1.778 mm) (1.753 mm)
0.071-0.074” 0.073”
(1.803-1.880 mm) (1.855 mm)
0.075-0.078" 0.077”
(1.905-1.988 mm) (1.956 mm)
0.079-0.082" 0.081”
(2.007-2.083 mm) (2.057 mm)
0.083-0.086" 0.085"
(2.108-2.184 mm) (2.159 mm)
0.087-0.090” 0.089"
(2.210-2.286 mm) (2.261 mm)

4. Position the selected spacer, shaft

retaining washer and tighten the axle
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shaft bolt to 395 ft. Ibs (596 N-m) torque.
To position the bolt lock may require that
the bolt be tightened slightly so that the
lock notches will fit the bolt head corners.
Be sure that the bolt has the correct
torque when the lock is installed.

5. Install the disc brake outer housing and
brake torque pin.

NOTE: Prior to Installing the sun gear
and brake discs In the left-hand axle
housing, it will be necessary to carry out
the differential bearing pre-load
adjustment if any of the following parts
have been replaced with new
components.

Rear axle housing
Planetary ring gear
Outer brake housing

Inner brake housing

Differential Bearing Pre-Load Adjustment

The bearing pre-load adjustment is made
by adding or subtracting shims between
the differential bearing cup and the inner
brake housing. The bearing pre-load
should be made to the left hand axle
housing.

a. Install the inner brake housing in the
axle housing and secure with the eight
nuts.
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Figure 5-9 Figure 5-10
Removing Bearing Cup From Inner Brake Housing Checking Differential Bearing Pre-Load
. Tool no. P61 or 9162 1. Bolt
. Tool no. 930B or 952 2. Feeler gauge
. Tool no. 943 or 9507 3. Gauge rin
. Tool no. 938 or 9472 4. Tool no. FT4501 or 2141
. Bearing cup
. Tool no. 9554

NOOTAEWN =

. Tool no. 938 or 9506

b. Remove the differential bearing cup,
together with the shims, from the inner
disc brake housing, Figure 5-9.

c. Position the gauge ring Tool #FT4501
or FNH02141 in the inner disc brake
housing. Be sure that the gauge ring
seats correctly in the bearing cup
recess.

d. Line up the pads of the bridge bar with

three holes in the axle housing flange

e. Using a feeler gauge, measure the

gap between the bridge bar and the
gauge ring, Figure 5-10.

With the resulting gap reading, the
shim to be installed can be selected
from table A or table B depending on
which tool was used, FT4501
Churchill or FNH02141 O.T.C.

and bolt the bridge bar to the axle IMPORTANT:  Be sure the correct table is

housing flange. used.

5-9
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TABLE A - Use with Churchill TABLE B - Use with O.T.C.

Tool No. FT4501 Tool No. 2141

Shim Size Shim Part No. Shim Size Shim Part No.

Gap Measured to be Installed to be Installed Gap Measured 1o be Installed to be Installed

0.012-0.017" 0.038-0.040" C5NN-4548-A 0.037-0.042" 0.038-0.040" CS5NN-4548-A
(0.305-0.432mm) | (0.965-1.016 mm) (0.94-1.08 mm) | (0.965-1.016 mm)

0.018-0.023" 0.044-0.048" C5NN-4548-B 0.043-0.048" 0.044-0.046" C5NN-4548-B
(0.457-0.584 mm) | (1.118-1.168 mm) (1.09-1.23mm) | (1.118-1.168 mm)

0.024-0.029" 0.050-0.052" C5NN-4548-C -0.049-0.054" 0.050-0.052" C5NN-4548-C
(0.610-0.737 mm) | (1.270-1.321 mm) (1.24-1.38 mm) | (1.270-1.321 mm)

0.030-0.035" 0.056-0.058" C5NN-4548-D 0.055-0.060" 0.056-0.058" C5NN-4548-D
(0.762-0.889 mm) | (1.422-1.473 mm) (1.39-1.53 mm) | (1.422-1.473 mm)

0.036-0.041" 0.062-0.064" C5NN-4548-E 0.061-0.066" 0.062-0.064" C5NN-4548-E
(0.914-1.041 mm) | (1.575-1.626 mm) (1.54-1.68 mm) | (1.575-1.626 mm)

0.042-0.047" 0.068-0.070" C5NN-4548-F 0.067-0.072" 0.068-0.070" C5NN-4548-F
(1.067-1.194 mm) | (1.727-1.778 mm) (1.69-1.83mm) | (1.727-1.778 mm)

0.048-0.053" 0.074-0.076" C5NN-4548-G 0.073-0.078" 0.074-0.076" C5NN-4548-G
(1.219-1.346 mm) | (1.880-1.930 mm) (1.84-1.98 mm) | (1.880-1.930 mm)

0.054-0.059" 0.080-0.082" C5NN-4548-H 0.079-0.084" 0.080-0.082" C5NN-4548-H
(1.372-1.499 mm) | (2.032-2.083 mm) (1.99-2.13mm) | (2.032-2.083 mm)

g. Remove the bridge bar and gauge

from the axle housing.

Install the selected shim together with
the differential bearing cupin the inner
disc brake housing.

Remove the inner disc brake housing
from the axle housing and proceed as
follows.

Position the sun gear in the planet gear
carrier.

Install the brake assembly in the following
order. Refer to Figure 5-3 as needed.

a. Brake disc.

Intermediate disc with notch on the
torque pin.

5-10

c. Brake disc.

Brake actuating disc assembly with
the control rod passing through the
brake control rod seal assembly,
Figure 5-12. Position the notch over
the torque pin. If the brake control rod
seal assembly has been removed,
install a new seal by tapping it into the
rear axle housing and locking the seal
in the annular groove on the brake
control rod. Secure a new control rod
fastener.

Brake disc.

Intermediate disc with notch on the
torque pin.

Brake disc.
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Figure 5-11
Installing Brake Actuating Mechanism

1. Actuating discs
2. Actuating link
3. Axle housing

NOTE:  Prior to Installing the inner disc
brake housing, be sure that the
Intermediate discs and actuating disc
assembly are correctly centered. This will
permit easier installation of the housing.

8. Install the inner disc brake housing and
secure with eight nuts Tighten the nuts to
81 ft. Ibs. (110 N-m) torque.

9. Position the differential ring gear thrust
block and secure with two bolts and lock
washers. Installa new large Oring seal on
the axle housing.

10. Right-Hand Axle Housing - Install the
differential lock fork and differential lock
lever. Tighten the screw and locknut.

Figure 5-12
Brake Linkage
A. 1.5in. (38.0 mm)
1. Pedal
2. Pin and Bracket Assy.
3. Adjusting nut
4. Locknut
5. Pull rod

INSTALLATION

1. Left-Hand Axle Housing - Install the
differential assembly into the center
housing.

2. Install the axle housing to the center
housing. Tighten the securing nuts and
bolts to 150 ft. Ibs. (203 N-m).

3. Install the rear axle assembly to the
transmission as described in Section 10.

4. Reconnect the brake linkage and adjust
the linkage to provide the specified free
pedal travel shown in Figure 5-12.

5. Install the rear wheels and the rear axle
drain plug. Refill the rear axle with 134D
oil.

6. Torque the rear wheel bolts to 400 ft. Ibs.

5-11

(540 N-m).
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PLANETARY GEAR ASSEMBLY

IR-5-1-13 Tl

IR=5-1-141
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Figure 5-13
Planet Gear Carrier Assembly

. Carrier

Bearing
Planet gear shaft

. Thrust washer
. Needle rollers

Spacer
Retaining ring

REMOVAL

Remove the axle housing as described

previously and

remove the planetary

reduction gear assembly.

DISASSEMBLY

1.

To disassemble the planetary gear
assembly, bend up one end of the planet
gear shaft retaining ring and withdraw the
retaining ring. Push the planet gear shafts
from the carrier and remove the planet
gears complete with needle roller
bearings and thrust washer, Figure 5-13.

If the bearing on the planet gear carrier
requires replacing, remove the roller and
inner track assembly using Pulling
attachment Tool #952 or 9526 and Puller

2.

Figure 5-14
Removing Planetary Ring Gear

Ring gear
Tool no. FT4500

tool #1003 or 9516. Install a step plate
adaptor into the end of the shaft.

INSPECTION AND REPAIR

1.

2

5-12

Clean and inspect all parts and install new
parts where worn or damaged.

If necessary, remove the inner bearing
race from the axle housing using Puller,
Tool #943 or 9507 and 943S or 9567.
Install a new bearing race.

Inspect the planetary ring gear located in
the axle housing. If damaged or worn,
replace as follows:

a. Remove the axle shaft from the axle
housing.
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Figure 5-15
Removing Planetary Ring Gear

1. Tool no. FT2122
2. Ring gear

b. Position Tool #FT4500 behind the ring

gear, expand the movable plates and
tighten the four locknuts, Figure 5-14.
If tool 2122 is used, position the tool
behind the ring gear and tighten the
retaining nuts, Figure 5-15.

Place the axle housing on a press
beam with the large end down. Insert
a bar of suitable length into the small
end of the bar against the Tool
#FT4500 or 2122. Position the other
end of the bar under the press ram
and press out the ring gear.

. Clean the new ring gear and the
housing shoulder and position the ring
gearin the axle housing, ensuring that
the studs in the housing are aligned
with the holes in the ring gear.

Place the axle housing on a press
beam with the large end up. Position
Tool #FT4500 or 2122 on the ring
gear, Figure 5-16, and press the ring

Figure 5-16
Installing Planetary Ring Gear

1. Tool FT4500 or 2122
2. Ring gear

gear into the housing. Be sure the ring
gear is pressed squarely into the
housing.

f. To check that the ring gear is seated
correctly, use a feeler gauge to
ascertain if there is a gap between the
ring gear and housing shoulder.

REASSEMBLY

1.

5-13

Coat the spacers in grease and position in
the planet gears. Install sixteen needle
rollers each side of the spacer in the
planet gears and place a grease coated
thrust washer on each end of the planet
gears.

Place the three planet gears, complete
with thrust washers, in the carrier. Align
the bores in the planet gears with the
bores in the carrier.
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Figure 5-17
Plate Gear Carrier Assembly

1. Planet gear shaft
2. Planet gear
3. Planet gear shaft retainer

3. Insert all three planet gear shafts in the
carrier housing. Position the shafts so that
the flat portion of the shaft head is away

SECTION 5 - REAR AXLE AND BRAKES

from the center of the carrier housing,
Figure 5-17.

4. Install the planet gear shaft retainer,

bending the ends of the retainer into the
recess.

5. If the inner bearing race has been
removed, install a new race using a hollow
sleeve of suitable internal diameter.

INSTALLATION

1. Reassemble the rear axle following
procedures described previously. Fill the
rear axle with the specified lubricant and
recheck the oil level after operation.

NOTE: If a new planetary ring gear has
been Installed In the left-hand axle
housing, the differential bearing pre-load
must be checked as described previously.

5-14
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REAR WHEEL BRAKES

IR-5-1-18 T
Figure 5-18
Brake Actuating Components (DFOP, DF1Q, LF4P/Q and LF5Q Shown)
1. Fixed disc 6. Torque pin
2. Outer brake housing 7. Brake inner housing
3. Rotating disc 8. Actuating rod seal
4. Actuating discs 9. Actuating rod
5. Brake housing securing studs 10. Actuating discs return springs
REMOVAL 2. Remove the four actuating disc return
springs and separate the actuating discs,
Figure 5-19.
1. Remove the rear axle housing as
described previously.
3. Remove the six steel balls.

2. Remove the brake assembly from the

axle housing as described previously.

DISASSEMBLY

1.

Detach the brake control rod and
actuating links by removing the cotter
pins, clevis pins and nuts, Figure 5-18.

INSPECTION AND REPAIR
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Inspect the steel fixed plates for wear and
warpage. The inspection should include
the inner and outer brake housings.
Replace parts which are scored or
warped.
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2,

Figure 5-19
Brake Actuating Discs

. Actuating disc
2. Actuating ball
. Return spring

Inspect the rotating discs for wear and
warpage. Replace the discs if the friction
material has worn to the bottom of any
grooves, or if the plates are warped more
than 0.015” (0.381 mm).

3. Replace the actuating rod seal.

SECTION 5 - REAR AXLE AND BRAKES

REASSEMBLY

Place one actuating disc with the pockets
uppermost on a flat surface and position a
steel ball in each pocket.

Position the other actuating disc over the
first with the pockets locating on the steel
balls. The actuating lugs should be
approximately 1~ (25.4 mm) apart.

Install the four actuating disc return
springs on the lugs on the inner edge of
the actuating discs.

Install the actuating links and secure
using the clevis pins, cotter pins and nuts.

INSTALLATION

5-16

Install the brake actuating assembly and
disc assemblies as described previously.

Install the axle housing to the rear axle
center housing, and install the rear axle
assembly as described in Section 10.

Reconnect the brake actuating linkage
and adjust the brake linkage as described
in Section 10.
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DIFFERENTIAL AND DIFFERENTIAL
LOCK ASSEMBLY
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Figure 5-20
Differential Assembly — Exploded View
1. Bearing 9. Lock ring
2. Ring gear 10. Sliding coupling
3. Thrust washer 11. Adaptor
4. Side gear 12. Securing bolt
5. Thrust washer 13. Differential case
6. Bearing 14. Side gear
7. Spring 15. Pinion gears
8. Stop washer
REMOVAL 2. Mark the two halves of the differential

Remove the left-hand axle housing as

described previously and

lift out the

differential assembly.

DISASSEMBLY

 #

Remove the differential lock ring that
secures the sliding coupling to the side
gear. Remove the stop washer, sliding
coupling, coupling spring and gear case
adaptor, Figure 5-20.
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case so that the two halves may be
reassembled in the same relative
position.

Loosen the securing bolts and separate
the two halves of the differential case as
the bolts are loosened.

Remove the bolts which secure the
differential ring gear to the differential
case and separate the ring gear from the
case.
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Figure 5-21
Removing Differential Bearing

Tool no. 1003 or 9516
Tool no. 952 or 9526
Bearing assembly
Tool no. 630S or 9210

INSPECTION AND REPAIR

1

NOTE:

Thoroughly clean and inspect all parts.

Install new parts where worn or damaged.

If a new differential ring gear is

installed, a new drive pinion must also be
used as outlined under “Drive Pinion
Assembly,” later In this section.

2.

If itis necessary to replace the differential
case bushings, drive out the old bushings
using a suitable drift. Install new bushings
from the inside face of the case.

Ifitis necessary to remove the differential
bearing assembly from the differential
case using Tool #952, 1003 and 630S or
Tool #9526, 9516 and 9210 on right- and
left-hand cases, Figure 5-21. Install new
bearings using a press and suitable size
step plate, Figure 5-22. Coat the bearings

B WON—

Figure 5-22
Replacing Differential Bearing

. Press

. Tool no. 630S or 9210
. Differential case

. Bearing assembly

‘with petroleum jelly prior to installation.

Install the differential case bolts before
installing the right-hand bearing.

4. The right-hand differential bearing outer

race, located in the rear axle center
housing, can be removed using slide
hammer Tool #943 or 9507 and 943S or
9567.

The left-hand differential bearing outer
race located in the brake housing can be
removed using Tool #3943 or 9507 and
943S or 9567. Replace the shims that are
positioned behind this bearing race.

REASSEMBLY

1.
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Install the bolts which secure the
differential ring gear to the differential half
case and tighten the nuts to 48 ft. Ibs. (65
N-m). Be sure that the ring gear locates
securely on the differential case.
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1

Figure 5-23
Differential Spider and Pinions
Spider

2. Pinion gear
3. Thrust washer

2.

Assemble the pinions and thrust washers
onto the spider, Figure 5-23. Install the
side gear and thrust washer into the ring
gear half of the differential case. Locate
the other side gear and thrust washer on
top of the assembly.

Assemble the two halves of the
differential case, aligning the marks made
prior to disassembly. Tighten the securing
bolts evenly and finally torque to 70 ft. Ibs.
(95 N'm). If the differential bearing is
installed, use a crowfoot adaptor to
enable a torque wrench to be used with
the bearing in position, Figure 5-24.

Lubricate the assembly and turn the gears
to check freedom of movement.

IR-5-1-24

HWN =

Figure 5-24
Tightening Differential Case Bolts

. Torque wrench

. Adaptor

. Differential case

. Differential case bolts

Install the differential lock gear case
adaptor, coupling spring, sliding coupling
and stop washer and retain with a new
lock ring, Figure 5-25.

INSTALLATION

5-19

Position the differential assembly in the
rear axle center housing.

Reassemble the left hand and housing as
described previously. Refill the axle with
134D hydraulic oil.
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DRIVE PINION ASSEMBLY

1
2
3.
4.

Figure 5-25
Removing Drive Pinion Assembly

Drive pinion shaft
Bearing retainer

Jacking bolts

Bearing preload adjuster

REMOVAL

5-20

. Separate the rear axle from the unit as

described in Section 10.

Remove the left-hand axle bolts and
install two long (8”) bolts equally spaced
around the housing. Slide the axle
housing ans differential out to enable the

- pinion shaft bearing to clean the ring gear

assembly.

Remove the four bolts that secure the.
drive pinion assembly to the rear axle
center housing. Utilizing two of the
securing bolts as jacking screws, install
them in the two threaded holes in the drive
pinion retainer, Figure 5-25.

‘Tighten the two jacking screws evenly and

remove the drive pinion assembly.
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Figure 5-26
Drive Pinion Assembly — Exploded View

1. Pilot bearing 5. EW.D. gear 9. Retaining plate
2. Lock ring 6. Front bearing 10. Drive pinion retainer
3. Drive pinion shaft 7. Adjusting nut 11. Spacer
4. Rear bearing 8. Thrust washer 12. Spacer
DISASSEMBLY
1. Unlock the staking then remove the

bearing pre-load adjusting nut from the
shaft. Remove the thrust washer from the
shaft.

Remove the front pinion bearing and the
housing from the pinion shaft.

Remove the lock ring from the rear end of
the pinion gear and, using Tool #1002 or
9198 and 951 or 9190, pull the pilot
bearing off the end of the shaft, Figure
5-27.

IR-5-1-27

Figure 5-27
Removing Drive Pinion Pilot Bearing

1. Tool no. 1002 or 9198
2. Pilot bearing

3. Tool no. 951 or 9190
4. Drive pinion shaft

5-21
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Figure 5-28
Removing Drive Pinion Rear Bearing

1. Tool no. 1003 or 9516
2. Drive pinion shaft

3. Bearing assembly

4. Tool no. 951 or 9190

INSPECTION AND REPAIR

1. Thoroughly clean and inspect all parts
and install new parts if worn or damaged.

2. If necessary, to remove the rear pinion
bearing, use Tool #1003 or 9516 and 951
or9190 as shown in Figure 5-28. To install
a new bearing use the same tool in
conjunction with a sleeve of suitable size,
Figure 5-29, to press the inner bearing
track squarely against the pinion gear.

3. Toremove the bearing outer race from the
bearing housing, use Slide hammer and
pulling attachment Tool #943 or 9507 and
943S or 9567.

NOTE: If a new drive pinion is to be
installed, a new differential ring gear must
also be used.

SENATAPS

Figure 5-29
Installing Drive Pinion Rear Bearing

. Tool no. 951 or 9190
. Drive pinion shaft

Sleeve
Rear bearing assembly
Tool no. 1003 or 9516

REASSEMBLY
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Install the pilot bearing on the pinion using
a suitable sleeve. Install a new lock ring.

Position the pinion shaft and rear bearing
assembly in the bearing housing. Install
the front bearing and the thrust washer
onto the shaft.

Install the adjusting nut onto the shaft.
Tighten the nut until the correct 20-26 ft.
Ibs. (89-116 N-m) pre-load is obtained
using a pull scale.

When the correct pre-load is obtained,
lock the adjusting nut in position by
staking the collar of the nut.
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Figure 5-30
Checking Drive Pinion Bearing Pre-Load
1. Pull scale
2. Cord
3. Drive pinion
4. Bearing pre-load adjuster

SECTION 5

INSTALLATION

1.
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Install the drive pinion assembly into the
rear axle center housing and secure with
the four retaining bolts. Tighten to 110 ft.
Ibs. (149 N-m).

Install the differential assembly in the rear
axle center housing and reassemble the
left-hand axle housing to the center
housing..

Assemble the rear axle to the
transmission as described in Section 10.
Refill the axle with 134D oil, and check the
level with the dipstick. Reconnect the
brake linkage and adjust as outlined in
Section 10.
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BRAKE PEDAL LINKAGE AND CROSS-SHAFT

JIR'5-1'32

Figure 5-31
Brake Pedal and Linkage

Pedal

Control rod assembly
Brake cross shaft
Cross shaft seal
Brake control rod

O 3% 200 =t

Refer to Figure 5-31.

Operating linkage from the pedals extends
along side of the transmission housing. The
inner set of linkage connects to a cross-shaft
that extends through the rear axle center
housing to operate the brake on the opposite
side of the tractor. The brake cross-shaft is
sealed in the center housing by replaceable
seals installed in the center housing casting
side walls.

Whenever installing a new cross-shaft seal
assembly, do not remove the grease coating
from the seal lip. This coating was placed on
the seal lip at time of manufacture to lubricate
the lips which do not touch oil. Install the new
seal as follows.

1.

2.
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Figure 5-32
Brake Pedal Shank and Bushing Replacement
1. Shank
2. Bushing

Remove and discard the dust seal.

Inspect the brake cross-shaft for gouges,
corrosion and scratches on the sealing
surfaces. If the shaft is severely gouged,
pitted or scratched, it should be replaced.

Carefully press the seal into the rear axle
center housing with the closed end of the
seal facing outwards.

The brake pedal shank contains a
replaceable bushing, Figure 5-32.
Following installation of a new bushing, it
may be necessary to burnish the inside of
the bushing for the shaft to fit correctly.
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DIFFERENTIAL LOCK LINKAGE

.

1.2”7(30.5mm i

IR-5-1-34

Figure 5-33
Differential Lock Linkage

. Pedal assembly
. Operating rod
Clevis

. Lever assembly
Fork

Shatt

Seal

. Operating lever

PNON BB

The differential lock linkage, Figure 5-33,
serves to operate the differential lock fork
located in the right-hand rear axle assembly.

Adjustment of the linkage is as follows, refer
to Figure 5-34.

1. With the differential lock linkage
assembled, loosen the jam nut.

2. Adjust the pedal assembly until a 1.2~
(30.5 mm) block can be inserted between

Figure 5-34
Differential Lock Adjustment

. Differential lock operating pedal
. Pedal bushing

. Jam nut

. Connecting lever

. Rod and clevis assembly

. Operating lever

osWN—

the underside of the pedal assembly and
the top side of the pedal bushing. See

Figure 5-34.

N-m).

independently.
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Retighten the jam nut to 55 ft. Ibs. (75

Check thatwhen the load is removed from
the pedal assembly and the rear wheels
are free to rotate, the differential lock
linkage disengages automatically and the
pedal assembly returns to the raised
position. The wheels should then rotate
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TWIN CABLE HAND BRAKE OPERATION

A

IND 161D i " n

Figure 5-35
Hand Brake Lever
1. Tension knob

The twin cable hand brake mechanism
consists of a single hand brake lever, Figure
5-35, operating two cables which are
connected to the rear axle brake pull rods.

The hand brake lever, Figure 5-35, is of the
“over-center” type mechanism with the cable
adjustment being maintained by an adjuster
at the end of the lever. Pulling the lever into
the “raised” position pulls on twin cables
mounted on the rear axle housing, Figure
5-36 which in turn actuate the tractor disc
brake, as described earlier.

REMOVAL

1. Disconnect the hand brake cables from
the levers mounted on the rear axle
housing, Figure 5-36.

2. Remove the cable retaining snap ring,
collapse the return spring and pull the
cable through the bracket mounted on the
axle housing.

Figure 5-36
Hand Brake Components

. Snap ring

. Return spring
. Clevis pin

. Cable

N =

3. Remove the loader control lever/hand
brake lever housing.

4. Remove the clevis pins from the hand
brake lever to disconnect the cables.

INSTALLATION

Installation of the hand brake assembly
follows the removal procedure in reverse. On
installation, observe the following:

To aid in installing the E-clip, thread a wire
through the center of the spring. Bend the two
ends toward each other and twist. Use a pair
of pliers to twist the wire and collapse the

spring.

Adjust the hand brake to achieve the
specified pull, see previous settings.
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SPECIFICATIONS AND SPECIAL TOOLS

SPECIFICATIONS

Brake pedal free travel ........................ 1.0-2.5” (50-63 mm) with a pressure of

15 Ibs. (67 N) applied to pedals

Brake pedal drop rod length:

4x4 Transmission ..............ccevuvunn... 35”7 (890 mm)

8x8 Transmission ............c.ccvvvennnn.. 27.5” (700 mm)
Transmission hand brake bell crank free travel ... 1.25” (32 mm)
Handbrakepull .................ccovvnvin.... 50-60 Ibs. (222-266 N)
Differential lock gauge block thickness . .......... 1.20-1.25% (30.5-31.5 mm)

Differential drive pinion bearing pre-load:
With transmission hand brake .............. 20-26 Ibs. (89-116 N) pull scale
Less transmission hand brake .............. 16-21 Ibs. (71-93 N) pull scale
Rear axle shaftendplay ....................... 0.001” loose - 0.003" tight
(0.025 mm loose - 0.0076 mm tight)

TORQUE SPECIFICATIONS

TORQUE VALUES ft. Ibs. N'‘m kgm
Axle housing bolts 150 203 21
Axle housing nuts 188 255 23
Disc brake housing nuts 81 110 14
Axle shaft retaining bolt 395 536 55
Differential case bolts 70 95 10
Differential ring gear nuts 48 65 7
Differential pinion bearing retainer bolts 110 149 15
Hand brake rear reaction plate -- -- --
Retaining bolts 110 149 15
Hand brake cover retaining bolts 35 47 5
Hand brake mechanism - - --
Retaining nuts - small 28 38 4
Hand brake mechanism -- - -
Retaining nuts - large 82 m 11
Differential pinion bearing - - -
Pre-load adjuster clamp bolts 23 31 3
Wheel securing nuts 400 540 48
Brake pin and bracket mounting bolts 30 41 4
Differential lock fork retaining bolt 22 30 3
Differential lock oper. rod clevis jam nut 85 75 8
Differential pedal locknut 55 75 8
Axle top cover plate bolts 66 90 9
Axle top cover plate breather bolt 44 60 6
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DESCRIPTION
Heavy-duty ratchet

Double threaded adaptors (set)
Step plate adaptors (set)
Push-puller legs (set)
Push/puller legs (set)
Push/puller

Internal/External puller
Slide hammer

Pulling attachment (small)
Pulling attachment (large)

Puller/reversible arm (medium)
Puller/single end arm (large)

Rear axle planetary
Ring gear remover/
Replacer

Differential bearing
Pre-load gauge

SECTION 5 —- REAR AXLE AND BRAKES

SPECIAL TOOLS

V.L.

CHURCHILL

TOOL NO.
P61

924
630S
9308
930E

938

943
943S

951
952

1002
1003

FT4500

FT4501

5-28

NUDAY
TOOL NO.

9162
9537
9210
9521
9207
9506

9507
9567

9190
9526

9198
9516

2122

2123
2119

2141

O.T.C.
TOOL NO.

FNH09537
FNH09210
FNH09521
FNH09207
FNH09506

FNH09507
FNH09567

FNH09180
FNH09526

FNH09198
FNH09516

FNH02122
FNH02123

FNH02141



SECTION 6
POWER TAKE-OFF
INDEPENDENT PTO

DESCRIPTION AND OPERATION

IR-6-1-01

m /

T

Figure 6-1
Independent PTO - Schematic

. Rear shaft

Clutch assembly

Clutch input shaft

Countershaft

Transmission hydraulic pump driven gear

SN EIRPR

The drive for the independent power take-off
(PTO) as featured for the KF3P tractors with
8 x 8 transmission is taken from transmission
hydraulic pump driven gear, Figure 6-1.

A gear on the stator support, driven by the
rear hub of the torque converter, drives the
driven gear. The driven gear incorporates a
splined center for the PTO countershaft to
engage.

6-1

6. Stator support

7. Hydraulic pump drive gear
8. Valve assembly

9. Brake regulating valve

The transmission PTO shaft transmits the
drive through the hollow transmission
countershaft to the rear of the transmission
assembly. The transmission PTO shaft is
splined at the rear end to accept the hydraulic
pump drive gear and the PTO clutch input
shaft.

The independent PTO is controlled by a
hydraulically operated clutch assembly
located on and between the clutch input shaft
and the rear shatt.
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Figure 6-2
Independent PTO Assembly

1. Rear PTO shaft

2. Brake assembl

3. Clutch assembly

4. Control valve assembly

The clutch assembly comprises 7 internally
splined sintered bronze drive plates, mounted
on the clutch shaft hub, and sandwiched
between these plates are 7 driven steel
plates, which together with a pressure plate
are externally splined to the clutch housing.

The PTO rear shaft has a gear reduction box
as shown in Figure 6-3.

A piston, located within the clutch housing to
the rear of the plates, is retained in the
disengaged position by a spring, washer and
snap ring.

Mounted on the rear of the PTO clutch is a
brake and support assembly. The brake is

5. Brake pressure regulating valve
6. Bearing PTO shaft
7. Drive gear

controlled by a double-sided piston assembly.
When the brake is applied, a brake pad is
forced against the PTO clutch housing to stop
the rotation of the PTO shaft. When the PTO
clutch is engaged, the brake is automatically
released.

Also, when the tractor engine is stopped, the
hydraulic pressure acting on the brake piston
diminishes, releasing the brake and allowing
the PTO shaft to be turned.

Located on the left-hand side within the rear
axle center housing is the PTO control valve
assembly, and on the right-hand side is the
brake pressure regulating valve.

6-2
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Figure 6-3
1. Rear axle center housing 11. 0.762mm thick washer 21. Rear nut
2. PTO reduction gears 12. Retainer 22. Spacer
3. PTO shield 13. Clutch input shaft 23. Washer
4. PTO output shaft 14. PTO ring 24. Rear axle housing assembly
5. Rear PTO shaft 15. PTO shaft 25. Spacer
6. Retaining ring 16. Collar 26. Rear PTO shaft
7. Gear assembly 17. Thrust washer 27. Bushing
8. Seal (2 required) 18. Clutch housing 28. Support
9. Support 19. Gear
10. Clutch housing 20. Busing

INPUT SHAFT SHIMMING PROCEDURE

DIMS. LMM) 0.14 | 0.90 | 1.66 | 2.42 | 3.18 | 3.95
A- 0.89 |1.65 | 2.41 | 3.17 | 3.94 | 4.70

SHIMS 0 1 2 3 4 5

The internal components of the PTO are
shown in Figure 6-3.

The PTO turns at 540 RPM when the engine
is turning at 1850 RPM.

The oil supply from the rear section of the
hydraulic pump is fed to the pressure
regulating valve. Oil at constant pressure is

supplied to the brake piston. The outlet port
from the pressure regulating valve is
connected to the control valve which either
exhausts the oil to sump or directs the oil
under pressure to the clutch piston and brake
release piston.

The control valve is operated by an externally
mounted selector lever which is controlled
from the operator’s seat.
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- Pressure Oil - Exhaust Qil

Figure 6-4
Jil Flow in the Disengaged Position

1. Control valve piston 8. Brake piston 15. Brake pressure regulating
2. Clutch housing 9. Brake housing valve spring
3. Clutch piston 10. Clutch discs 16. Shims
4. Support assembly 11. Coupling 17. Control valve detent
5. Rear PTO shaft 12. Pressure plate 18. Control valve spring
6. Clutch spring 13. Pump 19. Shims
7. Brake arm and pad 14. Brake pressure regulating 20. Thrust washer
assembly valve plunger
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OPERATION

With the engine running, oil is supplied to the
brake pressure regulating valve. The spring-
loaded plunger in the regulating valve
ensures that, regardless of engine speed, oil
at a constant pressure acts on one side of the
brake piston forcing the brake against the
clutch housing, Figure 6-4. Oil from the
regulating valve outlet passes through a tube
to the control valve. Placing the control in the
disengaged position fully opens the sump
port in the valve and allows the oil to pass
directly to sump, Figure 6-4. The return spring
in the clutch forces the clutch piston
rearwards to disengage the clutch plates,
allowing the drive plates to rotate freely within
the stationary clutch assembly.

Moving the PTO control lever to the engaged
position, Figure 6-5, forces the control valve
plunger rearwards to cover the sump port in
the valve. Pressurized oil is directed through
the tube and clutch support to the clutch
piston. The oil forces the piston forwards
against the action of the piston return spring
and compresses the clutch plates together to
engage the clutch.

Simultaneously, the pressurized oil flows
around the clutch hub and through a drilling to

SECTION 6
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act on the larger surface of the double-sided
brake piston. The pressurized oil acting on
the larger surface area forces the piston away
from the clutch and releases the brake
allowing the clutch housing to rotate.

The drive from the transmission PTO shaft is
thus transmitted via the clutch plates to the
gear reduction shown in Figure 6-3.

When the clutch is fully engaged and the
brake released, the buildup of oil pressure
forces the control valve piston forward
against the control spring, to uncover the
sump port and allow the excess oil to return to
sump.

With the engine stopped, the hydraulic
pressure in the circuit diminishes releasing
the brake and allowing the clutch piston
spring to force the clutch piston rearwards,
disengaging the clutch.

A small groove in the brake pressure
regulating valve plunger allows the oil trapped
in the brake circuit to return through the
pressure regulating valve to sump. With the
clutch disengaged and the brake released,
the external PTO shaft can be turned to align
the splines for coupling to an implement shatt.
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- Pressure Oil
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Control valve piston
Clutch housing
Clutch piston

. Support assembly
. Rear shaft
. Clutch spring

Brake arm and pad
assembly

Reduced Pressure Qil

Figure 6-5

Qil Flow in Engaged Position

8.

8.
10.
11.
12.
13.
14.

Brake piston

Brake housing

Clutch discs

Coupling

Pressure plate

Pump

Brake pressure regulating
valve plunger
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. Brake pressure

. Shims

. Control valve detent
. Control valve spring
. Shims
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PRESSURE REGULATING VALVE AND CONTROL VALVE -
PRESSURE TESTS

Figure 6-6
Brake Pressure Regulating Valve Pressure Test

1. Adaptor tool no. FT.4100-2 or 4657

2. Hydraulic pumE

3. Tube, tool no. FT.4100 or 1552

4. Pressure gauge, tool no. FT.4100 or 0074

Ifthe PTO clutch fails to operate as described,
or following overhaul of the clutch control
valve and pressure regulating valve, the
following pressure tests must be carried out.

Run the tractor until the hydraulic oil is at
operating temperature, then stop the engine.

BRAKE PRESSURE REGULATING VALVE

1. Remove the PTO pressure test plug from
the rear of the hydraulic pump.

2. Install Adaptor Tool #FT4100-2 or 4657,
Tube Tool #FT4100-1 or 1552 and the
Pressure gauge, Tool #FT4100 or 0074
onto the pressure test port, Figure 6-6.

3. Startthe tractor and set the speed to 2300
RPM and set the PTO control lever to the
disengaged position. Note the pressure
gauge reading.

4. If the pressure obtained is outside the
specified range, 220 - 230 PSI (15.2-15.9
Bar), adjust the pressure regulating valve
setting by adding or removing shim(s),
located in the pressure regulating valve.

5. Check that the pressure reading remains
within the specified limits with an engine
speed of 1000 RPM to 2300 RPM.

6. Remove the gauge, tube and adaptors
from the pressure test port and install the
plug.

PTO CONTROL VALVE

The PTO control valve pressure setting can
be checked with the test equipment installed
as for the brake pressure regulating valve,
Figure 6-6. With the engine speed setto 2300
RPM, engage the PTO clutch and note the
pressure gauge reading. If the pressure
reading is not greater than that obtained for
the brake pressure regulating valve or is not
within the specified range, 220 - 230 PSI (15.2
- 15.9 Bar), the control valve pressure setting
must be checked as follows:



Figure 6-7
PTO Control Valve Pressure Test

1. Tube, tool no. FT.4100-1 or 1552

2. PTO control valve

3. Adaptor, tool no. FT.4097 or 1221

4. Pressure gauge, tool no. FT.4100 or 0074

1. Remove the axle top cover assembly, see
Section 5 - “Rear Axle and Brakes”, use
hose, Tool #T8503-4 or 1392 to connect
the hydraulic lift cover feed to the rear axle
sump, Figure 6-7.

SECTION 6 - POWER TAKE-OFF

2.

Disconnect the control valve to clutch
support housing tube from the control
valve, Figure 6-7.

install Adaptor Tool #FT4097 or 1221,
tube Tool #FT4100-1 or 1552 and the
Pressure gauge, Tool #FT4100 or 0074
onto the control valve, Figure 6-7.

Start the tractor and place the PTO control
lever in the engaged position. Set the
engine speed to 1300 RPM, then
disengage and engage the PTO clutch
several times noting the pressure gauge
readings. The readings obtained with the
clutch engaged should be within 220 - 340
PSI (15.2 - 16.5 Bar).

If necessary, adjust the pressure setting
by adding or removing shims located
between the valve piston and spring. Do
not exceed a maximum of five shims. For
shim thicknesses see “specifications”(at
the end of this section).

After testing, remove the gauge, tube and
adaptor and reconnect the tube to the
control valve. Replace the rear axle top
cover. See Section 5 - “Rear Axle and
Brakes.”
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PRESSURE REGULATING VALVE

IR-6-1-07 Tl
Figure 6-8
Pressure Regulating Valve
Spring
Shims
Plunger
Split pin
Valve body

ik ol Sl

REMOVAL

1. Remove the rear axle top cover, (see
Section 5 - “Rear Axle and Brakes”). Drain
the rear axle oil until the pressure
regulating valve is fully exposed.

2. Disconnect the tubes from the pressure
regulating valve and remove the valve
from the rear axle center housing.
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DISASSEMBLY

Refer to Figure 6-8.

Remove the split pin and withdraw the shims,
spring and plunger.

INSPECTION AND REPAIR

1. Inspect the plunger and valve bore for
damage and wear and replace if
necessary.

2. Check the spring for damage and, if
necessary, replace.

REASSEMBLY

Reassemble the components, coating the
plunger in oil prior to reassembly. The plunger
must be installed into the bore with the
notched land towards the base of the valve.

INSTALLATION

1. Install the pressure regulating valve,
tightening the tube connection.

2. Prior to installing the rear axle top cover,
pressure test the valve as previously
described. Refer to Figure 6-7.
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CONTROL VALVE - OVERHAUL

SHIMS

LOCATION

SIZE AVAILABLE

PTO Pressure Regulating Valve
PTO Control Valve

0.050” (Nominal) (1.20 mm)

0.015” (0.381 mm)
0.030” (0.762 mm)

PTO Drive Shaft - (Refer to Chart Below for
Shimming Thickness)

0.030” (0.762 mm)

Gap Measurement Shims to be Installed Gap Measurement Shims to be Installed
0.006" (0.14 mm) 0 0.096” (2.42 mm) 3
0.035" (0.89 mm) 0.124” (3.17 mm)
0.036" (0.90 mm) 1 0.125” (3.18 mm) 4
0.065” (1.65 mm) 0.155” (3.94 mm)
0.066" (1.66 mm) 2 0.156" (3.95 mm) 5
0.095" (2.41 mm) 0.185" (4.70 mm)

REMOVAL

1.

Remove the rear axle top cover. See
“Rear Axle and Brakes” - Section 5.

Disconnect the control valve to clutch and
brake assembly tube at the control valve.

Disconnect the brake pressure regulating
valve to control valve tube at the control
valve.

4. Remove the split pin and clevis pin and
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disconnect the valve plunger from the
control lever link.

Remove the valve spigot bolt and
retaining bolt and withdraw the valve
assembly from the rear axle center
housing.

Unscrew the retaining bolt and remove
the exhaust tube clamp.

Pull the exhaust tubes free from the valve
body.
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Figure 6-9
PTO Control Valve Assembly

Piston

Valve spring
Valve plunger
Shim

Detent ball

DISASSEMBLY

Refer to Figure 6-9.

T

Punch the plunger retaining roll pin out of
the valve housing.

Withdraw the plunger, detent ball and
spring from the valve housing.

Remove the control valve spring and
piston from the valve housing. Extract the
shim(s) from within the piston.

INSPECTION AND REPAIR

1.

Inspect the valve piston for excessive
wear or scoring.

6.
7.
8.
9.

2.

Detent spring

Plunger retaining roll pin
Valve body

O ring

Inspect the control valve spring for
weakness or distortion. Inspect the valve
body for excessive wear or scoring of the
piston bore.

Check the valve plunger detent spring for
weakness or wear. Replace any
component which shows signs of
excessive wear or damage.

REASSEMBLY

Reassembly of the control valve follows the
disassembly procedure in reverse. Prior to
reassembly observe the following requirements:

6-11

Clean all components with a suitable
solvent, then dry with compressed air.

Lightly lubricate all machined surfaces
with hydraulic oil.

Replace all O ring seals.
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— Wheninstalling the control valve, observe
the following requirements:

— Install the control valve retaining bolt
finger tight.

— Install the control valve spigot bolt and
tighten to 33 ft. Ibs. (45 N-m).

— Tighten the control valve retaining bolt to
33 ft. Ibs. (45 N-m) torque.

IR-6-1-09

Fgure 6-10 , Prior to installing the rear axle top cover,

PTO Control Valve Piston and Shim pressure test the control valve as previously

I g described. If the pressure obtained is
' incorrect, add or subtract shims between the

valve piston and the valve spring, Figure
INSTALLATION 6-10.

Installation of the control valve follows the
removal procedure in reverse.
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CLUTCH ASSEMBLY OVERHAUL

IR-6-1-10

Figure 6-11
Left-Hand Side of Rear Axle Assembly
. Clutch brake plate
. Brake cross-shaft

. Left-hand brake operatin[? lever
. Dipstick tube (if equipped)

B2WON—

NOTE: Replacement of the clutch
brake seals may be performed without
removing the rear axle top cover or
separating the tractor as follows:

CLUTCH BRAKE SEALS

REMOVAL

Refer to Figures 6-11 and 6-12.

1. Release the pinch bolt, then pull the
left-hand brake operating lever off the
brake cross-shaft.

2. Drain the rear axle oil and disconnect the
dipstick tube from the filter support.

Figure 6-12
Clutch Brake Installation

1. Piston guide
2. Retaining ring
3. Piston

3. Remove the retaining bolts and remove
the clutch brake plate.

4. Remove the ring retaining the piston
guide in the cylinder and remove the
piston guide and piston from the brake
cylinder.

5. Separate the piston from the guide and
replace the seals located on the piston
and piston guide.

INSTALLATION

Installation of the piston follows the removal
procedure in reverse. Be sure that the plate
retaining bolts are tightened to 50 ft. Ibs. (68
N-m) torque, and refill the rear axle with 134D
hydraulic oil.

6-13



SECTION 6 - POWER TAKE-OFF

IR-6-1-12
Figure 6-13
PTO Clutch Assembly
1. Housing 8. Snapring
2. Housing sealing rings 9. Thrust washer
3. Outer piston sealing ring 10. Clutch drive coupling
4. Piston 11. Snapring
5. Inner piston sealing ring 12. Pressure plate
6. Piston spring 13. Drive plate
7. Spring retaining washer 14. Driven plate

CLUTCH AND BRAKE ASSEMBLY

REMOVAL

1

Separate the tractor between the front
and rear transmission assemblies. See
“Separating the Tractor”, Section 10.

Remove the hydraulic pump as outlined
later in this section.

Remove the retaining bolts and remove
the hydraulic pump inlet filter and tube
assembly.

Remove the clutch drive coupling and
disconnect the tube connection to the

clutch support from the control valve.
Disconnect from the pressure regulating
valve the tube that is located under the
clutch support connecting to the brake
cylinder.

Remove the clutch pack then the brake
support.

DISASSEMBLY

Refer to Figure 6-13.

1.

6-14

Separate the brake and support assembly
from the clutch by pulling the support off
the rear of the clutch.
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Figure 6-14
Compressing Clutch Spring

Figure 6-15
Clutch Piston Removal

rings.
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1. Puller, tool no. 1003 or 9516 1. Tyre valve
2. Clutch housing 2. Air-line
3. Snapring 3. Clutch housing
4. Compressor, tool no. FT.4101 or 1312 4. Piston
Remove the snap ring which retains the BRAKE AND SUPPORT ASSEMBLY
pressure plate in the clutch housing, then
he dri iven plates.
remove the drive and driven plates Refer o Figure 6-16.
1. Remove the ring retaining the brake
Using Puller, Tool #1003 or 9516 or a piston guide and remove the piston and
press and Compressor, Tool #FT4101 or guide.
1312, compress the clutch piston return
spring and withdraw the snap ring, Figure
6-14. 2. Remove the split pin and clevis pin, then
remove the arm and pad assembly from
the brake housing.
4. Slowly release the tension, then remove
the retaining washer and return spring. INSFECTION AN BEPAIR
1. Examine the clutch housing for excessive
wear or scoring on the spigot or the bore.
Turn the clutch so that the piston faces
down on the bench and use air pressure . ’
to remove the piston, Figure 6-15. 2. Check the drive and driven plates for
excessive wear, damaged splines or
warping.
6. Remove the housing and piston sealing 3. Examine the clutch spring for weakness

or breakage.
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IR-6-1-15
Figure 6-16
PTO Clutch Brake Assembly
1. Piston guide 5.- Clevis pin
2. Retaining ring 6. Brake arm and pad assembly
3. Brake piston 7. Brake housing
4. Split pin

4. Inspect the brake housing bore for
excessive wear or scoring.

5. Examine the brake arm and pad for
excessive wear or scoring.

6. Replace any defective components and
all O rings prior to reassembly.

REASSEMBLY

Reassembly of the PTO clutch and brake
assembly  follows the  disassembly
procedures in reverse. On reassembly,
observe the following requirements:

— Clean all components with a suitable
solvent and dry with compressed air.

— Lightly lubricate all O rings to prevent
damage on assembly.

INSTALLATION

Installation of the PTO clutch and brake
assembly follows the removal procedure in
reverse.

Check that the clutch engages and
disengages correctly and that the brake stops
the shaft at 2200 engine RPM. Be sure that
the PTO shaft is free to rotate with the engine
stopped and clutch disengaged.

If new parts have been installed which affect
the shimming dimension between the
hydraulic pump drive gear lock ring and the
PTO clutch drive coupling, the following
procedure must be carried out to determine
the shim thickness:
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1.

With the hydraulic pump removed, install
the shims previously installed and
reconnect the rear axle to the
transmission.

Through the hydraulic pump opening in
the rear axle center housing, measure the
gap between the hydraulic pump drive
gear snap ring and the PTO clutch drive
coupling using a feeler gauge.

SECTION 6

3. Refer to the table in “Specifications” (at

the end of this section) for the specified
shim thickness ior the gap measured.

Separate the transmission from the rear
axle and install the specified shims.
Reconnect the rear axle to transmission
and install the hydraulic pump.

REDUCTION GEAR ASSEMBLY

Figure 6-17

4. Rear PTO shaft
5. PTO reduction gears

1. Rear axle center housing
2. PTO shield
3. PTO output shaft
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DISASSEMBLY

Refer to Figure 6-17.

1. Drain the oil from the rear axle center
housing and then remove the rear shaft
cap.

2. Remove the bolts retaining the PTO cover
to the rear axle center housing.

3. Remove the drop box, Figure 6-17, as an
assembly from the center housing.

4. Remove the bearing end caps retaining
the gears and shaft, Figure 6-17.

5. Remove the gears and shafts.

6. Remove the rear PTO shaft out the rear of
the tractor using a pry bar to dislodge the
bearing from the center housing.

INSPECTION AND REPAIR

1. Inspect the bearings for excessive wear
or discoloration due to overheating.
Replace if necessary.

SECTION 6 - POWER TAKE-OFF

2. Inspect the gears for wear or chipped
teeth; if damaged, replace.

3. Inspect the shaft for chipped or worn
splines or teeth and discoloration.
Replace if necessary.

REASSEMBLY

IMPORTANT:  Prior to reassembly, clean
all components with a suitable solvent and dry
with compressed air.

Reassembly of the PTO rear shaft follows the
disassembly procedure in reverse.

See Figures 6-17 and 6-18.

When reassembling the PTO rear shatft, be
sure that the PTO cover retaining bolts are
tightened.

NOTE: The main PTO shaft cannot be
pushed Into the PTO clutch due to the
thrust washer between the PTO coupler
and PTO clutch. Be sure that the washer Is
positioned correctly on the shaft, Figure
6-4.
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APB-3

. PTO shield

. Rear PTO shaft
. Retaining ring
. Gear assembly

ONHEWON—

. PTO output shaft

. Rear axle center housing

Figure 6-18
7. Seal (2 required)
8. Support
9. Clutch housing
10. 0.762mm thick washer

11. Retainer
12. Clutch input shaft

INPUT SHAFT SHIMMING PROCEDURE

DIMS. LMM) 0.14 1 0.90 | 1.66 |2.42 | 3.18 | 3.95
A- 0.89 |1.65 | 2.41 | 3.17 | 3.94 | 4.70
SHIMS 0 1 2 3 4 5

6-19

13. PTO ring
14. Thrust washer




SECTION 6 - POWER TAKE-OFF —
HYDRAULIC PUMP
12 13 14 @? 16 1
3 :ﬁ I
— > .
10 : _/_/////- 7 / / / 3
O .
IR-6-1-18 m
Figure 6-19
Cross-Section of Transmission Mounted Hydraulic Gear Type Pump
1. Rear cover 9. Tab washer
2. Rear driven gear shaft 10. Nut
3. Rear driven gear 11. Shaft key
4. Rear gear bearing 12. Front driven gear
5. Front drive gear 13. Roll pin dowel
6. Shaft seal 14. Front gear bearing
7. Front cover 15. Rear drive gear
8. Driven gear 16. Pressure plate

A cross-section of the transmission mounted
gear type hydraulic pump is shown in Figure
6-19.

The pump is atandem gear type unit mounted
in the lower right-hand side of the rear axle
center housing.

The pump is driven directly by a gear splined
to the rear end of the transmission PTO shaft.

Two sets of spur gears are incorporated
within the pump body. The gears, which are
coupled together and revolve at the same
speed, are in constant operation whenever
the engine is running. The front gears pump
oil to the hydraulic system (if equipped), while
the smaller rear gears pump oil to the
independent PTO clutch and brake
energizing circuits.
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Figure 6-20

Oil Flow in Hydraulic Gear Type Pump

1. Driven gear
2. Drive gear

OIL FLOW

Refer to Figure 6-20.

Hydraulic oil is supplied to the pump from the
rear axle center housing reservoir via a
replaceable full flow micronic intake filter. On
entering the pump, the oil fills the spaces
between the teeth of the revolving front gears
and is carried around, within the pump body,
to a point where the teeth of the two gears

SECTION 6

come into mesh. The oil is then expelled
through an outlet port via a passage formed
in the pump flange into the rear axle center
housing reservoir.

Hydraulic intake oil also passes to the pump
rear gears via a transfer passage drilled
within the pump body. The oil is carried
around by the rotating gears and is expelled
through a rear outlet port into a passage
formed in the pump flange.

This passage leads to a port on the pump
mounting face which directs the oil, through
the wall of the rear axle center housing, into
a rigid pipe leading to the independent PTO
brake pressure regulating valve.

REMOVAL

1. Drain the oil from the rear axle center
housing.

2. Disconnect the brake control rods.

3. Disconnect the brake levers from the pull
rods.

4. Withdraw the pump to rear axle center
housing retaining bolts.

5. Remove the pump from the side of the
rear axle center housing.
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iR-6-1-20 T
Figure 6-21
Hydraulic Gear Pump - Exploded
1. Rear cover 10. Shaft key
2. Pressure loading ring 11. Nut
3. Outer sealing ring 12. Tab washer
4. Pressure plate 13. External driven gear
5. Rear driven gear (PTO) 14. Front cover
6. Pump body 15. Front driven gear
7. Front drive gear 16. Rear gear bearing
8. Front gear bearing 17. Roll pin dowel
9. Front seal 18. Rear drive gear (PTO)
DISASSEMBLY 4. Remove the front cover retaining bolts
and washers and remove the front cover.
Refer to Figure 6-21. . .
5. Pull the front drive gear and bearing from
the pump body.
1. Straighten the locking tab and remove the .
external driven gear retaining nut. 6. Separate the front drive gear from the
bearing.
2. Remove the external driven gear from the 7. Remove the front driven gear from the
shaft. pump body.
8. Remove the rear cover retaining bolts and
3. Remove the shaft key. washers and remove the rear cover.
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Figure 6-22
Pump Bearing
Pump inlet
Pump outlet

Relieved radius

Recess on face adjacent to gears
Seal bridge

Lubrication scrolls

hOpoDE

9. Extractthe pressure plate from the rear of
the pump.

10. Using a pair of long-nose pliers, remove
the rear gears.

11. Remove the rear gear bearing.

NOTE: To facilitate removal of the rear
gear bearing, it may be necessary to push
the bearing from the rear end using a
suitable rod Inserted in the oil transfer
passage.

INSPECTION AND REPAIR

1. Wash all parts in a suitable solvent to
remove any foreign particles and dry with
a clean, lint-free cloth or compressed air.

2. Examine each bearing for wear on the face
and in the bore. Pay particular attention to
the condition of the lubrication scrolls and

Figure 6-23
Gear Track In Body
. Inlet side
. Outlet side

. Bore diameter (bearing location)
. Depth of gear track

O0Om>»

the seal bridge, Figure 6-22. At the stage of
major overhaul, bearings should be
replaced but light score marking may be
removed by polishing as follows:

a. Place a sheet of “O" grade emery paper,
lubricated with paraffin, on a truly flat
surface, then polish the bearing face
using light rotary motion.

b. Outer diameter may be lightly polished to
obtain free movement in the body.

3. Inspect the pump body for external
damage and cracks. Examine the bores
for wear and damage.

NOTE: It is normal for the gears to cut
a light track on the inlet side of the body
bore and, providing the depth of the track
does not exceed 0.004” (0.10 mm), the
body Is reusable. Using an Internal
micrometer, measure the body at the
bearing location and then at the track
position to assess the track depth, see
Figure 6-23.
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Figure 6-24
Polishing Gear Faces

1. Gear
2. Emery paper 'o' grade
3. Scrap bearing

Burrs at the edge of the gear track should be
removed with “O” grade emery paper.

4. Examine the gears for scored orworn side
faces or journals, damaged teeth, thread
or keyway and surface cracks. Slight wear
and scoring on the journals may be
erased by mounting between lathe center
and polishing with “O” grade emery paper
lubricated with paraffin. Lightly scored
side faces may be renovated by
sandwiching emery paper between the
gear face and a scrap bearing and
rotating the gear, Figure 6-24.

IMPORTANT:  While servicing the drive
and driven gears, particular attention must be
paid to the following points:

a. Gear widths of drive and driven gears
must be within 0.0002” (0.005 mm) of

Figure 6-25
Gear Pairing

A. Journals paired within 0.0005 in (0.013 mm)
B. Gear widths paired within 0.0002 in (0.005 mm)

each other to ensure satisfactory
pump efficiency, see Figure 6-25.

b. Journals must be within 0.0005”
(0.013 mm) of each other, Figure
6-25.

c. Gear faces must be flat. This feature
may be checked by blueing a bearing
face and rotating against the gear.
This check will also reveal any sharp
edges on the teeth.

5. Inspect the cover for damage or cracks,
particularly adjacent to the port, filter
connection and pump face. Be sure that
the internal passages are clear.

6. Checkthe external gears and housing for
damage, wear or cracks. Be sure that the
idler gear runs freely on the shaft.
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Figure 6-26

Position of Sealing Rings and Relationship of
Bearings to Inlet Side of Body

. Inlet

. Outlet

. Relieved radius on outlet side of pump
. Pressure loading seal

. Back up strip

. Seal back up ring

. Pressure loading strip

. Back up strip

oW

7. Install new seals and O rings when
servicing the pump.

In the event of components being
unsuitable for further use, the advisable
action is to clean out the hydraulic system
and replace the complete pump unit.
Worn components can, in an emergency,
be replaced, but the following points must
be noted:

Under working conditions, hydraulic
pressure within the pump loads the gears
towards the inlet side of the body, thereby
cutting the running track. If the bearings or
gear journals wear, the gears move over,
thus deepening the track.

SECTION 6

If the running track is worn to or beyond
the limit for re-use, the installation of new
bearings will re-center the gears and
prevent the tips of the teeth bottoming in
the track, thereby resulting in pump
inefficiency.

REASSEMBLY

Reassembly of the transmission mounted
gear type pumps follows the disassembly
procedure in reverse.

IMPORTANT:  If used bearings are to be
refitted, they should be installed in their
original positions. Inspection of the bearings
indicates two distinct features which may be
used to ensure correct location.

1. A Y-shaped recess in the bearing face.

2. Relieved radii on one side of the bearing.

Assemble the bearings with the Y-shaped
recesses adjacent to the gear faces and the
relieved radii facing the outlet side of the body,
see Figure 6-26.
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On reassembly, observe the following If the pump is not to be re-used
requirements: immediately, the ports should be capped.
Lubricate all parts with hydraulic oil. INSTALLATION

Coat all seals and O rings with petroleum
jelly and be sure that the pump sealing
rings are correctly positioned, Figure
6-26. Be sure that the sealing strips are
flushto 0.01~ (0.25 mm) exposed from the
bearing block on reassembly.

Installation of the transmission mounted gear
type pumps follows the removal procedure in
reverse.

IMPORTANT:  Prior to installation on the
tractor, introduce hydraulic oil into the suction
Coat the seal lip with grease. port and rotate the gears by hand.
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TROUBLESHOOTING

IMPORTANT:

Whenever making a repair, the cause of the problem must be investigated and

corrected to avoid repeat failures. The following table lists problems and their possible causes
with recommended corrective action.

PROBLEM

POSSIBLE CAUSES

CORRECTION

PTO will not engage with load
or stop without load

1. Low rear axle oil level

2. Selector lever linkage
broken

3. PTO pump fails

4. Fracture of clutch feed
tube

5. Broken PTO control valve

6. Pressure regulating valve
broken

Check level and top-up
Inspect and repair

Pressure test pump
Inspect and repair

Check valve operation,
replace components if
necessary

Check valve operation,
replace components if
necessary

PTO will not engage with load
but shaft stops without load

1. PTO clutch to support
sealing rings leak

2. PTO control valve piston
stuck or spring broken

3. PTO clutch plates worn or
teeth broken

4. PTO clutch piston seals
leaking

5. PTO clutch piston or
housing cracked

6. Blocked PTO oilways

Inspect and replace rings

Inspect and replace
components

Inspect and replace plates
Inspect and replace seals
Inspect and replace

components if necessary
Inspect and repair

PTO engages but will not
disengage

1. Selector lever linkage
broken

2. PTO control valve stuck

3. PTO clutch return spring
broken

4. Blocked PTO oilways
5. Seized or warped plates

Inspect and repair

Check valve operation,
replace components if
necessary

Inspect and replace spring

Inspect and repair
Inspect lubrication circuit

PTO clutch brake fails to
operate, shaft rotates without
load and with clutch
disengaged

1. Brake pad or band worn
or broken, band incorrectly
adjusted

2. Blocked PTO oilways
3. Broken PTO control valve

4. Brake piston seals
leaking

5. Brake pressure oilways
leaking

6-27

Inspect and repair

Inspect and repair

Check valve operation,
replace components if
necessary

Inspect and replace

Inspect and repair
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SPECIFICATIONS
PUVOSPEED" icivumsssss s soamens s 98 5 § 6oy a 540 RPM @ 1850 engine RPM
SHIMS
LOCATION SIZE AVAILABLE
PTO Pressure Regulating Valve 0.050” (Nominal) (1.20 mm)
PTO Control Valve 0.015” (0.381 mm)

0.030” (0.762 mm)

PTO Drive Shaft - (Refer to Chart Below for | 0.030” (0.762 mm)
Shimming Thickness)

Gap Measurement Shims to be Installed Gap Measurement Shims to be Installed
0.006” (0.14 mm) " 0.096” (2.42 mm) "
0.035” (0.89 mm) 0.124" (3.17 mm)
0.036” (0.90 mm) : 0.125” (3.18 mm) i
0.065” (1.65 mm) 0.155” (3.94 mm)
0.066” (1.66 mm) 5 0.156" (3.95 mm) 5
0.095” (2.41 mm) 0.185” (4.70 mm)
PTO SHAFT END PLAY
PTOdrive shaftendplay ...................... 0.000-0.025” (0.00-0.630 mm)

PTO output shaft turning torque (engine stopped) . 0-2 ft. Ibs. (0-3 N-m, 0-0.3 Mkg)
PRESSURE TESTING
Ol omPRIaIIe somis « 55 s snmmmins s § s 5 Fe@esea § 5 5 140 +/- 6° F (60 +/- 3° C)

PTO pressure regulating valve
(clutch disengaged)
@2300engineRPM ...t 220-230 Ibf/in? (15.2-15.9 bar)
(15.5-16.2 kgf/cm?)
(Oil flow 1.8 gal/min) (6.8 litres/min) (1.5 Imp gal/min)

(clutch engaged)
@ 2300 ongine BRPM  ...cunns o v wommunansss 200-230 Ibf/in? (13.8-15.9 bar)
(14.1- 16.2 kgf/cm?)
(Qil flow 0.75-1.8 gal/min) (2.8-6.8 litres/min) (0.6-1.50 Imp gal)

PTO control valve (clutch engaged)

@1300engine RPM .......oiiiiiiiiiiieenn 220-240 Ibf/in? (15.2-16.5 bar)
(15.5-16.9 kgf/cm?)

(Qil flow 1.0 gal/min) (3.8 litres/min) (0.8 Imp gal/min)
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TORQUE SPECIFICATIONS
ft. Ibs. N'm Mkg
Control valve spigot bolt 33 45 4.6
Control valve retaining bolt 33 45 46 .
Clutch brake plate retaining bolts 50 68 6.9
Tube connections 9 12 1.2
Pump port to brake pressure regulating valve connector 25 35 3.6
PTO valve dump tube clamp bolt 6 8 0.8
Tube adaptors in PTO clutch support 10 14 1.4
Selector lever retaining bolt 37 50 5.1
Rear cover retaining bolts 50 68 6.9
SPECIAL TOOLS
V.L.
CHURCHILL NUDAY O.T.C.
DESCRIPTION TOOL NO. TOOL NO. TOOL NO.
Ratchet P61 9162 -~
Step plate adaptors 630S 9210 FNH09210
Bushing kit 818 9514 FNH09514
Adaptor 924 9537 FNH09537
Puller legs 930B 9521 FNH09521
Puller legs 930E 9207 FNH09207
Puller 938 9506 FNH09506
Puller 943 9507 FNH09507
Slide hammer 943S 9567 FNH09567
Pulling attachment 951 9190 FNH09190
Pulling attachment 952 9526 FNH09526
Puller 1002 9198 FNH09198
Puller 1003 9516 FNH09516
Pressure gauge FT4096 7284 --
Adaptor FT4096-1 4646 FNH04646
Test pipe/adaptor FT4097 1221 FNHO01221A
Pressure gauge FT4100 0074 FNH00074
Pressure pipe FT4100-1 1552 FNHO01552
Adaptor FT4100-2 4657 --
Compressor FT4101 1312 FNH01312
Test hose and connector T8503-4 = ==
Consists of:
Adaptor - 0835 FNH00835
Adaptor -- 1384 -
Adaptor -- 1389 --
Hose -- 1392 -
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SECTION 7
STEERING AND FRONT AXLE

STEERING
HYDROSTATIC STEERING - DESCRIPTION AND OPERATION

DESCRIPTION

The steering system is a hydraulic
power-assisted hydrostatic system. The
major components are shown in Figure 7-1.
The components are serviced separately and
consist of steering column shaft, a steering
motor, a power-steering pump, steering
cylinder, a front axle assembly, and the hoses
and tubes required to connect the system.

Hydraulic oil, stored in the power-steering
pump oil reservoir, is pumped through the
steering system and returned to the reservoir.

The reservoir and the power-steering pump
are an integral unit.

STEERING COLUMN SHAFT

The steering wheel is secured to the steering
column shaft which is protected by a steel
outer tube. The lower end of the shaft is
coupled to the power-steering motor input
shaft by a coupler and two pins. Two spring
wire retaining rings located around the
circumference of the shaft coupler hold the
pins in position.

The steering column assembly is bolted to the
power-steering motor support.
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56D-HS-1
Figure 7-1
Hydrostatic Steering System Component Layout

1. Steering column 8. 4 wheel drive right hand steering cylinder
2. Return pipe to cooler 9. Steering pump and reservoir

3. Cooler connections 10. Steering pipe connections

4. Qil cooler 11. Pressure supply pipe

5. Steering cylinder ﬁipes 12. Steering motor

6. 2 wheel drive left hand steering cylinder 13. Cab front panel (motor mounting)

7. 4 wheel drive left hand steering cylinder
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Figure 7-2
Steering Pump and Reservoir Installation

1. Reservair

2. Return tube

3. Qutlet tube — pressurized
4. Breather

POWER-STEERING PUMP AND
RESERVOIR

The integral power-steering pump and
reservoir, Figure 7-2, are mounted on the
engine front cover plate on the left-hand side
of the engine. The pump and reservoir are
connected to the steering motor by two tubes.

The gear-type pump is  driven
counterclockwise by the camshaft gear. The
pump-driven gear is half the diameter of the
camshaft drive gear, thus the pump is driven
at engine speed.

SECTION 7
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The pump output is 4.5 GPM at 1500 RPM
and a pump delivery pressure of 2000 PSI.
This pump uses a flow valve to keep the pump
output approximately 4.0 GPM through the
entire engine RPM range. The steering pump
also contains the system relief valve to
protect the steering system.

STEERING COOLER

The steering cooler, Figure 7-1, located under
the cab on the right side of the tractor. The
cooler is positioned in the return line from the
steering motor to dissipate heat from the
power steering oil.

STEERING MOTOR

The hydrostatic steering motor, Figure 7-3,
utilizes a linear control valve to control the
direction of the steered wheels and a
metering unit to control the rate of turn.

STEERING MOTOR VALVE FUNCTIONS

IMPORTANT:  The relief valves in the
steering motor are factory set. If the valves
are to be removed for overhaul ensure the
following is observed:- remove the
appropriate end plug but before removal of
the valve adjuster, use a depth micrometer to
determine the distance from the adjuster to
the outside face of the motor and record the
reading. On re-assembly return the adjuster
to the original setting depth.
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Figure 7-3
Control Valve and Metering Valve Exploded View

1. Drive pin 9. *'O'ring 17. * Lip type seal

2. Valve sleeve 10. Rotor 18. Suction valves

3. Centring springs 11. Distributor place 19. Thrust bearing

4. End plate 12. *'O'rin 20. Thick thrust washer

5. Washers 13. Drive lin 21. Spring retaining ring

6. Meter section retaining bolts 14. Thin thrust washer 22. Valve spool

7. *'O'ring 15. Check valve and retainer *  ltems Included In seal kit
8. Stator 16. Housing

Check Valve: Regenerates steering cylinder
return oil to the metering unit and pressure
side of the steering cylinder when manual
steering.

Suction Vales (Anticavitation): Ensure oil
suction to avoid cavitation in the steering
cylinders.

Cylinder Rellef (Shock) Valves: Protect
steering cylinders from excess pressure
during front wheel impact with obstructions.

NOTE: The motor and cylinder rellef
valves have seats which are bonded In the
housing and not serviced separately.
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The steering motor directs oil to the steering
actuating cylinder, Figure 7-4, when the
steering wheel is turned. The steering motor
incorporates a metering unit which regulates
the volume of oil supplied to the cylinder so
thatitis proportional to the angular movement
of the steering wheel.

This metering unit, in combination with
suction valves, also allows the steering to be
manually operated without pressurized oil
Figure 73A being supplied from tpe pump. The valve of
the steering motor is of the open-center
design.

56D-HS-15A

Steering Motor Relief Valves

. Cylinder relief valve
. Dust seal
Housing

. Motor relief valve
Spring

Adjuster

Seal

Plug

Plug

Seal

. Adjuster

=

FEE D0 M NI QYR

—_

i |

0N

leoorans

Pressure Qil D Return Qil

Figure 7-4
Steering System Flow Diagram
1. Steering motor 3. Pump
2. Qil cooler 4. Steering cylinder
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Figure 7-5

Steering Schematic — Neutral
1. Suction valve 6. Rotor
2. Return to pump 7. Inner valve sleeve
3. Relief valve 8. Outer valve sleeve
4. From pump 9. Steering cylinder connections
5. Check valve

STEERING MOTOR - OPERATION

NEUTRAL POSITION - FIGURE 7-5

Pressurized oil from the power-steering pump
enters the valve body at port, P. The oil flows
through the check valve, past the relief valve,
and through the radial holes in the outer valve
sleeve to the center of the inner valve sleeve.
The radial holes in the outer valve sleeve are
indexed to grooves in the inner valve sleeve.

In the neutral position, the oil flows through
the hollow inner valve sleeve and returns to
the reservoir via point “T.”

Passage to ports “L” and “R" leading to the
cylinder are blocked by the valve sleeves. Qil
contained in the tubes and cylinder is trapped
and the cylinder remains static, with the front
wheels set in the straight ahead position.

The system is fully hydraulic and, as such,
there is no road feel or front-wheel reaction
transmitted to the steering wheel.
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[:] Pressurised Oil

Return Qil

Figure 7-6
Steering Schematic — Left Turn

. Suction valve

. Return to pump
Relief valve
From pump
Check valve

GENSTAP

LEFT TURN - FIGURE 7-6

Turning the steering wheel to the left rotates
the inner valve sleeve, which aligns grooves
in the inner sleeve with holes in the outer
sleeve so that oil from the pump flows through
the sleeves and enters the metering unit.
Since the metering unit rotor is being turned
counterclockwise, the oil flows through the

7-7

6. Rotor

7. Inner valve sleeve

8. Outer valve sleeve

9. Steering cylinder connections

valve assembly to port, L. From port, L, the
pressurized oil flows to the piston side of the
power-steering cylinder and causes the front
wheels to turn left.

The oil containedin the rod side of the cylinder
returns to the control valve through port, B,
and is directed back to the reservoir through
port, T.
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Figure 7-7
Steering Schematic — Right Turn

Suction valve
Return to pump
Relief valve
From pump
Check valve

QAL

RIGHT TURN - FIGURE 7-7

Turning the steering wheel to the right rotates
the inner valve sleeve which aligns the
grooves in the inner sleeve with holes in the
outer sleeve so that the oil from the pump
flows through the valve sleeves and enters
the metering unit. Since the metering unit
rotor is being turned clockwise, the oil flows

6. Rotor

7. Inner valve sleeve

8. Outer valve sleeve

9. Steering cylinder connections

through the valve assembly to port, R. From
port, R, the pressurized oil flows to the rod
side of the power-steering cylinder and cause
the front wheels to turn right.

The oil contained in the piston side of the
cylinder is forced out and returns to the control
valve, L, port and is directed back to the
reservoir through port, T.
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,_____l Pressurised QOil

Suction valve
Return to pump
. Relief valve

. From pump

. Check valve

(S F AT g

METERING UNIT - OPERATION

MANUAL RIGHT TURN - FIGURE 7-8

In the event of a power-steering pump failure
or loss of oil pressure, the power-steering

Suction Oil
Figure 7-8
Steering Schematic — Manuel Right Turn

7-9

6. Rotor

7. Inner valve sleeve

8. Outer valve sleeve

9. Steering cylinder connections

system can be operated manually. Turning
the steering wheel rotates the metering unit
rotor which forces oil into the rod side of the
power-steering cylinder. On the suction side
of the metering unit, return oil flows from the
cylinder and is drawn through the suction
valve to feed the metering unit.
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Figure 7-9
Steering Schematic — Manuel Left Turn

Suction valve
Return to pump
Relief valve
From pump
Check valve

L ol

MANUAL LEFT TURN - FIGURE 7-9

Turning the steering wheel rotates the
metering unit rotor, which forces oil into the
piston side of the power-steering cylinder.
When additional oil supply is required, as in
making a left turn, additional oil is drawn from
the power-steering reservoir through the
_suction valve to the metering unit.

6. Rotor

7. Inner valve sleeve

8. Outer valve sleeve

9. Steering cylinder connections

HOSES, TUBES, AND STEERING
CYLINDERS

Qil flows, under pressure, from the
power-steering motor through the hoses and
tubes to the steering cylinder.

Two types of steering cylinders are fitted
dependent on whether a two- or four-wheel
drive front axle has been installed.
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Figure 7-10
Steering Cylinder
1. Cylinder port 4. Cylinder rod
2. Cylinder barrel 5. Cylinder port
3. Piston

On two-wheel drive axles, the cylinder is
housed within the center of the axle; on
four-wheel drive units, the cylinder is
anchored on the left-hand side of the axle.

The principle of operation for both cylinders is
the same as follows.

Metered oil is directed from the steering motor
outlet ports to either the right- or left-hand turn
port on the steering cylinder.

The metered oil enters the cylinder and exerts
pressure on the piston which, on two-wheel
drive units, is centrally mounted on the
cylinder rod, Figure 7-10. The exhaust oil on
the opposite side of the piston returns to the
steering motor, allowing the piston to move in
direct relationship to the degree of turn on the
steering wheel.

For overhaul of the cylinders, refer to “Two

and Four-Wheel Drive Front Axle”
assemblies, later in this section.
MM
ﬂmw
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POWER-STEERING PUMP, RESERVOIR, AND
COOLER - OVERHAUL

M)

PSP-FV-1 T PSP-FV-2 L
- Pressure Qil Metered Qil - Exhaust Oil
Figure 7-10A Figure 7-10B
Pump Flow Valve Operation Pump Flow Valve Operation
Relief valve 1. Pump outlet
Reservoir return 2. Reservoir return
Flow control

Reservoir return
Pump pressure side
Pump outlet

PUMP FLOW VALVE OPERATION

OV 00 PO =

The flow control valve returns surplus pump
output to the reservior when the engine speed
is above 1700 rpm to limit flow to the steering
motor and when the relief valve blows off.

Below 1700 erpm the pump output flow to the
motor through restrictor 'R1’ does not create
differential pressure across the flow control
valve. Therefore, pressure on both ends of
the flow control valve (3) is equal, the valve
spring 'closes’ the outlet (4) to the reservaoir,
Figure 7-10A.

Above 1700 erpm the pump output flow to the
motor through restrictor 'R1’ causes diffential
pressure across the flow control flow; the
higher pressure sensed through the drilled

3. Reservoir return
4. Pump pressure side

gallery in the flow control valve pushes the
valve against the spring, opening the gallery
to the reservoir. Excess pump flow is dumped.

RELIEF VALVE OPERATION

The pump relief valve limits maximum
steering system pressure to;

182-196 bar (2600-2800 Ibf/in2) in the event
of the steering motor relief valve (140-145
bar/2000-2100 Ibf/in2) malfunctioning.

As system pressure rises to relief valve
setting, the relief valve unseats, pump flow
through restrictor R2 and causes pressure
differential which operates the flow control
valve to also dump oil to the reservoir.
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Figure 7-11
Steering Pump and Reservoir Installation

1. Reservoir filler cap

2. Return tube

3. Outlet tube — pressurized
4. Breather

REMOVAL

1. Position a suitable container under the
pump and reservoir assembly.

2. Disconnect the pump pressure and return
tube and allow the oil to drain. Refer to
Figure 7-11.

3. Plug the disconnected tubes and ports to
prevent the entry of dirt.

4. Remove the bolts retaining the pump in
the timing gear casing.

SECTION 7

5. Remove the pump from the unit and drain

the remaining oil from the reservoir.

DISASSEMBLY

Refer to Figure 7-12 for Component Identity.

7-13

Remove the reservoir retaining bolt and
pull off the reservoir casing. Discard the
large O ring seal and filter element.

Straighten the tab on the lock washer
locating the drive gear retaining nut.
Remove the nut, lock washer, and drive
gear.

Remove the key from the drive gear shatt.

Withdraw the pressure relief valve from
the pump body.

Remove the four bolts and separate the
pump end cover and pump flange from
the pump body.

Noting their positions relative to the pump
body for reassembly, remove the bearing
blocks and pump gears.

Remove the snap ring retaining the drive
shaft oil seal in the pump flange and
extract the oil seal.
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. Pump flange

'O’ rings
Pump gears

. Bearing/Bushing

Vent valve
Seal

Vent spring
Ca

Retaining rin
Reservior bolt
Seal ring
Reservoir

. Filter
. Pump bolt
. Flow control plug

Figure 7-12

Power Steering Pump and Reservoir Components

. Seal (2)

. Spring

. Flow control valve
. Spacer

. Pump cover

Seal

. Cover seal

. Flow control plug

. Washer

. "Relief valve

. "Spring

. “Relief plug
“Seal

. Inner seal
. *Shim
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31. Outer seal

32. Sealring

33. Bearing/Bushing

34. Pump body

35. Tab washer

3?. I'\éain dri(ve gear \
37. 'O’ ring (pump to engine
38. Circlipg °
39. Gear seal

These parts are deleted in some
models, where this occurs system
pressure can only be adjusted by the
steering motor pressure relief valve.




Figure 7-13
Gear Track in Body

1. Inlet side

2. Outlet side

3. Bore diameter

4. Depth of gear track

INSPECTION AND REPAIR

1. Clean all parts in a suitable solvent and air
dry. Lightly oil machine surfaces. Keep
disassembled parts in position to facilitate
assembly.

Examine the pump body and gears for
wear or damage.

The wear track on the inlet side of the
pump body interior should be free from
scoring and no deeper than 0.0025”
(0.064 mm), Figure 7-13.

The pump gears should not be scored or
pitted. Runout across the gear face to the
tooth edge should not exceed 0.001~
(0.025 mm). Shaft journals can be
polished lightly with “O” grade emery
paper and paraffin (kerosene) to remove
wear marks. Gear faces may be polished
by sandwiching the emery paper between

SECTION 7
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Figure 7-14.
Power Steering Relief Valve Assembly

. Plug
. Seal

Shim
Sprin

. Relief valve
. Relief valve seat

Seal

the gear face and a scrap bearing block,
then rotating the gear.

The pump body and gears are not
supplied for service, if they are
excessively worn a complete
replacement pump must be installed.

Inspect the bearing blocks for signs of
seizure or scoring. Light scoring on the
sides can be removed by careful lapping
on a surface plate using “O" grade emery
paper and paraffin (kerosene). Be sure
that such parts are thoroughly washed
and dried prior to reassembly. Should the
wear be excessive, install new bearing
blocks.

Use the soft jaws of a vise to grip the seat
of the pump pressure relief valve.
Unscrew the head and body and check
the components for wear or swarf
contamination, Figure 7-14.
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Figure 7-15
Steering Cooler Removal

1. Steering system cooler
2. Steering line connections
3. Loader subframe

4. Rear axle center housing

REASSEMBLY

Reassembly of the power-steering pump
follows the disassembly procedure in
reverse. On reassembly, observe the
following requirements:

— Replace all rubber seals, O rings, and the
drive shaft oil seal.

— Apply grease to specification, ESN
M1C137-B, to the drive shaft oil seal and
the pump bolt O ring seals.

— Ensure correct installation of the bearing
blocks and seals.

— Tighten the four through bolts evenly and
torque to 26 ft. Ibs. (35.5 N'm).

SECTION 7 - STEERING AND FRONT AXLE

— Install a new lock washer under the pump
drive gear retaining nut. Tighten the nut to
31 ft. Ibs. (42.0 N-m) torque and secure
with the lock washer tab.

— Pour a small quantity of clean oil into the
pump for initial lubrication and ensure the
pump drive can be turned by hand.

— Install a new oil filter element. Tighten the
reservoir retaining bolt until the reservoir
engages the reservoir Oring seal. Tighten
the bolt to 12 ft. Ibs. (16.3 N'm) torque
which is usually achieved after one turn of
the bolt.

INSTALLATION

Installation of the power-steering pump
follows the removal procedure in reverse. On
installation,  observe  the  following
requirements:

— Fill the power-steering reservoir with oil.
Purge the air from the system as
described later in this section.

COOLER

REMOVAL

The steering cooler is located on the left side
of the unit under the cab floor, just inside the
step. See Figure 7-15.

Cooler removal is as follows:

1. Have a suitable container to collect any
hydraulic oil lost during removal.
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2. Remove the clamp, Figure 7-15, securing INSTALLATION
the cooler lines to the mounting bracket.

1. Replace the O rings in the fitting with new
ones.
3. Separate the two fittings attaching the
cooler to the lines and remove the cooler.
2. Connect the two cooler to line fittings and
tighten connection. Do not overtighten
INSPECTION these ﬁttings, as leaks will occur.

3. Secure the cooler assembly to the mount

1. Check the cooler fins and tubes for ;
with the clamp.

damage. Straighten any bent fins.

4. Fill the power-steering reservoir with
2. |Ifleaks or cracks are detected, the cooler hydraulic oil, and purge the air from the
must be replaced. system.
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HYDROSTATIC STEERING MOTOR - OVERHAUL

IR7-1-09
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Figure 7-16
Lower Console

1. Attaching screws
2. Lower console

REMOVAL

1

Disconnect the battery ground cable at
the battery.

Remove the lower console cover, Figure
16.

Remove the steering wheel cap and nut.
Lift the steering wheel from the steering
column,

Remove the two hexagon socket screws
securing the power-reversing lever to the

7-18
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Figure 7-17
Reversing Lever and Steering Console

. Turn signal switch (European)
. Hexagon socket screw

. Steering console panel

. Power reversing lever

steering column, Figure 7-17. Ease the
lever(s) away from the column.

Remove the steering console panel
screws and carefully slide the panel,
Figure 7-17, up the steering column. This
will provide access to the power-reversing
and turn signal switch harness
connectors.

Disconnect the connectors, identify the
location of the steering console indicator
lights, and remove the panel from the
steering column, Figure 7-18.
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7. Clean the steering connections, Figure

Figure 7-18
Steering Console Connectors
. Turn indicator/flasher/horn switch
. Intergral harness
. Connector (22 pin)

. Transmission control switch
. Connector (9 pin)

. Steering console harness

ONpAWN =
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Flgure 7-20
Steering Column Removal

1. Motor and column assembly
2. *Column to motor retaining bolts

8. With a suitable container positioned to
catch escaping steering oil, separate the
steering tubes from the steering motor,

Figure 7-20. Cap and seal the tubes using
suitable plugs.
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Figure 7-19
Steering Motor and Lines

Steering lines

Steering line connections
Fire wall

Steering motor
Steering motor access cover
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Figure 7-21
Mounting Bolt Access
1. Column
2. "Bolts

3. Cab front panel
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Figure 7-22

Steering Motor — Exploded View

1. Drive pin 9. O’ ring 17. *Lip type seal

2. Valve sleeve 10. Rotor 18. Suction valves

3. Centring springs 11. Distributor plate 19. Thrust bearing

4. End plate 12. *O'ring 20. Thick thrust washer

5. Washers 13. Drive link 21. Spring retaining ring

6. Meter section retaining bolts 14. Thin thrust washer 22. Valve spool

7. O’ ring 15. Check valve and retainer

8. Stator 16. Housing *  ltems Inlcuded In seal kit

9. Remove the motor mounting bolts, Figure
7-21, and lower the motor from the
mounting flange. Now lift the motor out of
the fire wall.

DISASSEMBLY

IMPORTANT:  The relief valves in the
steering motor are factory set. If the valves
are to be removed for overhaul ensure the
following is observed:- remove the
appropriate end plug but before removal of
the valve adjuster use a depth micrometer to
determine the distance from the adjuster to
the outside face of the motor and record the
reading. On re-assembly return the adjuster
to the original setting depth.

Refer to Figure 7-22A for identification of
parts during disassembly and assembly.

Cleanliness in servicing the power-steering
system is imperative. If it is necessary to
disassemble any of the units, be sure to use
a clean workbench or table.

Plug the four port holes and clean the exterior
of the motor thoroughly. Then remove the

plugs.
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Figure 7-22A
Steering Motor Relief Valves

. Cylinder relief valve
. Dust seal
Housing

. Motor relief valve
Spring

Adjuster

Sleal

Plug

Plug

Seal

Adjuster

SO0 NOM RN
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When disassembled, parts should be cleaned
only in clear-clean petroleum base solvent
and blown dry with clean air. Other solvents
may cause deterioration of rubber seals.
Avoid wiping parts with cloth and never steam
clean hydraulic steering assemblies.

1. Invert the steering motor and remove the
seven end plate securing bolts, Figure
7-23.

NOTE: One bolt has a pin connected to
the end which forms part of the check
valve assembly, Figure 7-24.

2. Remove the end plate, O ring seal and
rotor cap, Figure 7-24.

Figure 7-23
Hydrostatic Steering Motor
1. Motor
2. Pipe adaptor
3. Vice

7-21

Figure 7-24
End Plate Removal

1. End plate
2. Housing
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Figure 7-25
Metering Unit Removal
1. 'O’ ring
2. Stator
3. Rotor
4. Manifold plate

3. Remove the metering unit from the
steering motor housing together with its O
ring seals, Figure 7-25. Note the mating
surfaces of the metering unit and valve
plate for correct reassembly.

4. Remove the valve plate andits O ring seal
from the motor housing.

5. Lift out the rotor drive shaft, Figure 7-26
and valve plate, Figure 7-26A.

6. Unscrew the check valve threaded
bushing, Figure 7-27, and shake out the
check valve ball and suction valve
assemblies.

IMPORTANT:  The relief valves fitted to
the steering motor are factory set. With the
end plug removed, but before removal of the
adjuster use a depth micrometer (noting the
readings) to determine the position of the
valve adjuster in the body. On re—assembly
return the adjusters to their original setting
depth.

Figure 7-26
Drive Removal
. Spacer
. Drive shaft
. Manifold plate

Dissassembly of the relief valves is by
removal of the outer plug and removal of
the adjustors.

7-22

Figure 7-26A
Valve Plate

1. Manifold plate
2. '0C ringi]
3. Motor housing
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Figure 7-27 Figure 7-28
Suction and Check Valves Cylinder Relief Valves
1. Check valve and retainer 1. Ball valve
2. Housing 2. Spring seat
3. Control valve 3. Plug
4. Suction valves 4. Washer
5. Adjuster
6. Spring

8. Remove theinnerand outer valve sleeves
complete with bearing race, needle
bearing, and thrust washer by pressing
the assembly out of the housing, Figure
7-29.

NOTE:  The drive pin through the valve
sleeves must be kept horizontal during
this operation. The pin Is visible through
the open end of the valve sleeve.

9. Remove the retaining ring, bearing race,
needle bearing, and thrust washer from
the valve assembly, Figure 7-30.

10. Push the leaf springs from the valve
assembly. Note the arrangement of the
leaves for correct reassembly, Figure
7-31.

7-23

Figure 7-29
Control Valve Removal

1. Steering motor housing
2. Control valve spool and sleeve
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Figure 7-30
Control Valve

. Valve spool

. Thin thrust washer
. Thrust bearing

. Thick thrust washer
. Retaining ring

. Valve slesve

Push the drive pin completely from the
valve assembly with a suitable driver,
Figure 7-32.

Disassemble the valve by carefully
pushing the inner sleeve from the outer
sleeve.

Remove the upper O ring seal and
back-up ring from within the steering
motor housing.

INSPECTION

1s

Wash all parts in a suitable solvent to
remove any foreign particles and dry with
a clean lint-free cloth or compressed air.

Inspect the inner and outer valve sleeves
for burrs, damage, or wear. Minor burrs or
scratches can be removed with a fine
abrasive. After use of abrasive material,

PON~

Figure 7-31
Drive Pin and Centring Springs

Control valve spool
Centring springs
Control valve sleeve
Drive pin

be sure that all parts are thoroughly
washed and cleaned prior to reassembly.
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Figure 7-32
Removing Drive Pin From Valve Assembly

1. Inner valve sleeve
2. Driver

3. Quter valve sleeve
. Drive pin
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Figure 7-33 Figure 7-34
Metering Unit Disassembly Rotor — Drive Shaft Splines

1. Stator 1. Locating splines

2. Rotor 2. Rotor
3. Drive shaft
4. Indexing splines

3. Check the leaf springs and, if they are replace with new parts during
cracked or showing signs of deterioration, reassembly.

Figure 7-35
Hydrostatic Steering Motor Components
1. Thrust washers and 4. Control valve spool 8. 'O’ ring seals 12. Check valve bolt
bearing 5. Bolts 9. End plate 13. Housing
2. Retaining ring 6. Control valve 10. Metering unit 14. Suction valves
3. Drive pin 7. Drive link 11. Distributor plate

7-25



SECTION 7 - STEERING AND FRONT AXLE

S40HSS-6 n P7-6-51 |

Figure 7-36 Figure 7-37
Control Valve Re-Assembly Control Valve Thrust Washers

1. Control valve spool 1. Control valve spool
2. Centring springs 2. Thin thrust washer
3. Control valve sleeve 3. Thrust bearing
4. Drive pin 4. Thick thrust washer (chamfer to valve sleeve)
5. Retaining ring
6. Control valve sleeve
4. Remove metering unit rotor from the NOTE: Ensure drive pin Is In a
stator, Figure 7-33, and inspect both horizontal position during re-assembly.

components for damage and wear.

5. Check drive shaft spline and rotor spines

for damage or wear Figure 7-34 3. Positionthe two flatleaf springs in the slot.

Install the curved springs between the flat
springs, Figure 7-36. Compress the
extended ends of the spring and slide the

6. Discard all O ring seals and replace with springs fully into the valve sleeves. Be
new seals on reassembly. An exploded sure that the springs are centralized.
view of the steering motor is shown in
Figure 7-35.

REASSEMBLY 4. Assemble the leaf spring retainer, bearing

race, needle bearing, and thrust washer
onto the valve assembly, Figure 7-37. The
bearing race must be positioned with the

1. Installthe inner valve sleeveinto the outer chamfer side facing the spool.

sleeve so that the slots for the leaf springs
align.

2. Install the drive pin into the hole in the IMPORTANT:  The thick thrust washer
valve assembly, Figure 7-36, and press must be re-installed with internal diameter
into position. chamber towards the valve sleeve.

7-26



SECTION 7

56D-HS-14

56D-HS-13 m

Figure 7-38

1. Special tool
2. Steering motor body

3. Lip oil seal

Lightly coat the O ring and back-up ring
with hydraulic fluid and position them onto
the seal installer guide, Figure 7-38.

Assemble the guide into the end of the
tool inner rod.

Insert the outer sleeve of the tool into the
motor housing and push to the bottom.
Slide the innerrod and guide to the bottom
of the outer sleeve.

Press and turn the Oring and back-up ring
into position.

. Withdraw the inner and outer parts of the
tool from the housing, leaving the guide in
the housing.

Figure 7-38A

1. Special tool
2. Steering motor body

10. Firmly push the complete valve assembly
into the housing, Figure 7-39. This will
push the seal guide from the housing,
leaving the O ring and back-up seal in
position.

30-7-21 d

Figure 7-39
Reinstall Control Valve Housing

1. Control valve
2. Drive pin
3. Housing
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Figure 7-39A
Check Valve and Suction Valves

1. Check valve and retainer
2. Housing

3. Control valva

4. Suction valves

11. Install the check valve ball into the large
bolt hole and install the threaded bushing.
Install the two suction valve assemblies,
Figure 7-39A.

12. Install an “O” ring in the groove of the
steering motor housing, Figure 7-40.

NOTE: Lubricate the O ring with clean
hydraulic oil on assembly.

13. Position the manifold plate, Figure 7-40,
on the housing so that all the holes are
aligned.

14. Align the spool and sleeve assembly in
the housing so that the pin is positioned
parallel with the port face, as shown in
Figure 7-41.

15. Assemble the drive shaft into the body
and engage with the pin.

Figure 7-40
Valve Plate

. Manifold plate
L ring{1
. Motor housing

WK —

16. Install a new O ring onto the motor
housing and place the valve plate in
position.

Figure 7-41
Drive Pin Position

1. Control valve
2. Suction valves
3. Drive pin
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1
2.
3.
4.

17.

18.

19.

G|
Figure 7-41A
Metering Unit
'O’ ring
Stator
Rotor
Manifold plate
Assemble the metering unit rotor and

stator and install new lightly-greased O
rings to either side of the stator, 7-41A.

Position the metering unit onto the valve
plate with the rotor positioned as in Figure
7-42. Align the holes in the valve plate,
stator, and motor housing.

When correctly installed, one rotor lobe
will be positioned centered on a stator
lobe as shown in Figure 7-42.

Install the end plate in position. Align the
bolt holes and install the bolts. Note the
position of the pin bolt. Tighten the bolts in
two steps, first to 8 ft. Ibs. (10.8 N°m) and
then to 21 ft. Ibs. (28.4 N-m) in sequence,
as shown in Figure 7-44.

Figure 7-42
Metering Unit Timing

1. Rotor
2. Drive link
3. Position of drive link to rotor

20. Install the relief valve assembly.
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Figure 7-43
End Plate
1. Check valve bolt
2. Housing
3. End plate




1. Pin bolt

Figure 7-44
Bolt Tightening Sequence
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els

22.

23.
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Install the steering motor in the tractor and
check to ensure the motor turns freely
without binding before connecting the
tubing and filling with oil. Follow the
previously outlined diassembly
procedure in reverse order.

Purge the air from the system by
operating the steering system from lock to

‘lock until the system functions correctly.

Check and replenish the hydraulic oil
reservoir as necessary.
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RESERVOIR FILTER AND HYDRAULIC TUBES

TO RENEW FILTER ELEMENT

1. Hold a suitable container under the pump
assembly, then disconnect the pressure
and return tubes and allow the oil to drain.

2. Extract the reservoir retaining bolt, ease
the reservoir casing away from the pump
body, and drain off any remaining oil.

3. Discard the oil filter element.

4. Clean the reservoir casing with a suitable
solvent and dry with a lint-free clutch.

5. Inspect the large reservoir sealing ring
and retaining bolt sealing washer for
damage and replace if necessary.

6. Install anew filter element and replace the
reservoir.

7. Reconnect the power-steering pump
pressure and return tubes.

8. Fill the reservoir with the correct grade
and quantity of oil.

9. Operate the steering from lock-to-lock
several times with the engine running to

expel any air from the system and then
recheck the oil level.

HYDRAULIC TUBES

Except for replacement of the tubes which
pass through the fire wall, no special
procedures are required.

Servicing the power-steering tubes which
pass through the fire wall can best be
accomplished after removing the fuel tank.

When replacing the power-steering tube fire
wall grommet, lubricate the grommet with
soap to ease installation into the fire walls.

NOTE: Check all tubes and hoses after
installation to ensure there is no
possibility of chafing or rubbing.

When examining the steering system, check
the tubes and hoses as follows:

1. Inspect the hydraulic tubes for leakage at
connections. Replace oil seals (where
fitted) and tighten loose connections.

2. Check the tubes for signs of fracture and
replace if necessary.

3. Examine flexible hoses for cracks or
chafing and replace if required.
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BLEEDING THE STEERING SYSTEM

Fill the reservoir with the correct oil.

. Start the engine and let it run for

approximately 15 seconds, then stop the
engine.

7. Keep rotating the steering wheel left and

. Add oilto the reservoir as required. Do not -

let the oil level drop below the pump
outlet.

. With one finger on a spoke of the steering
wheel, spin the wheel rapidly to bleed the
air in the steering cylinders and lines.

. As soon as the steering motor valve spool
is actuated, add oil to the reservoir to
replenish the oil flowing into the circuit.

Rotate the steering wheel to keep the
valve spool actuated. Do this until the
front wheels have reached the stop in one
direction. Quickly reverse the steering
wheel rotation to actuate the valve spool
in the opposite direction.

NOTE:

right (from stop to stop) to bleed out the
air, replenishing the oil as necessary.

‘The air will bleed out only at the reservoir;

therefore, the oil must be circulated in
both directions repeatedly until the air has
bled out. (The oil in the lines to the power
cylinder reaches a “dead end” at the
piston. The oil in the cylinder does not flow
in a circuit. As the piston moves back and
forth, the oil moves back and forth in the
lines. Therefore, air in these lines and the
cylinder may be slow in moving into the
steering motor control valve and to the
reservoir.)

Do not operate the vehicle until

all the air is bled from the hydraulic
steering system.

9. When the oil in the reservoir is clear (not
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cloudy or creamy), the system is free of
air.
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TROUBLESHOOTING AND PRESSURE TESTING

IMPORTANT:  When making a repair, the cause of the failure must be corrected to avoid a
repeat failure.
PROBLEM POSSIBLE CAUSES | CORRECTION

No steering or excessive
effort to steer.

1. Incorrect oil level in
reservoir

2. Airin system

3. Steering system relief
valve faulty

4. Worn pump
5. Leaking steering cylinder

6. Broken or damaged
steering column flange and
insulator assembly

7. Damaged or worn
metering unit

1. Fill with the correct grade
and quantity of oil.

2. Check for loose
connections or damaged
tubing. Purge system of air.

3. Check system pressure.

4. |Inspect and repair.
5. Inspect and repair.

6. Inspect and replace as
required.

7. Inspect and replace as
required.

Steering wanders

1. Excessive play in steering
linkage joints

2. Leaking steering cylinder

3. Damaged or worn
metering unit

1. Inspect and replace as
required.

2. Inspect and repair.

3. Inspect and replace as
required.

Front wheels surge when
steering

1. Leaking steering cylinder

2. Damaged or worn
metering unit

1. Inspect and repair.

2. Inspect and replace as
required.

Noisy pump

1. Incorrect oil level in
reservoir

2. Airin system

3. Waterin oil
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1. Fill with the correct grade
and quantity of oil.

2. Check for loose
connections or damaged
tubing. Purge system of air.

3. Drain and replace the oil.
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POWER-STEERING PUMP - TROUBLESHOOTING AND
PRESSURE TESTING

IR7-1-38  //

Figure 7-45

Pressure Test Gauge Installation Two Wheel Drive

A

1s

Units On Right-Hand Turn

. High pressure gauge; tool no. FT.8503A

Adaptor; tool no. FT.8503-8

Ford hose; part no. E1NN-F493AA
Adaptor; toal no. FT.8541
Pressure "IN’ steering hose

Turn the steering wheel until the wheels
are on a full, right-hand lock.

Two-Wheel Drive Tractors

Raise and securely support the front of
the tractor to enable the axle to oscillate.

Raise and securely support the left-hand
end of the axle to prevent any axle
movement and allow easier access to the
steering cylinder hose connections.

Disconnect the pressure “IN" steering
hose connection from the cylinder, and
using adaptors from the test Kkit,
FNH00025.

Figure 7-46

Pressure Test Gauge Installation Front Wheel Drive
Units on Right-Hand Turn

. Pressure 'IN’ steering hose

. Adaptor; tool no. FT.8503-8

. Ford hose; part no. EINN-493AA

. Adaptor; tool no. FT.8541

. High pressure gauge; tool no. FT.85031

M WN -

Connect a pressure gauge to the steering
hose, Figure 7-45 for 2WD tractors and
Figure 7-46 for FWD tractors.

4, Start the engine and operate at 1100
RPM.

5. Turn the steering wheel as for a right turn.
Record the gauge reading, then stop the
engine.

IMPORTANT:  Operate the engine just
long enough to obtain an accurate reading.
Prolonged operation will cause overheating
and damage to the pump.
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Figure 7-47
Power Steering Pump

Plu

S r?ng

Shim

Seal

Relief Valve
Relief Valve Seat
Seal

DO TURLIN b

6. Disconnect the pressure testing
equipment and repeat the above
installation and test procedure for the
steering system performing a full
left-hand turn.

STEERING PRESSURE ADJUSTMENT
(PUMP)

If the pressure readings on both locks are
different, it is an indication of concern within
the steering motor and the steering motor
should be overhauled as detailed in this
section. If the pressure readings are similar,
but not to specifications, remove the relief
valve (when fitted) in the power-steering
pump and adjust the shims as follows:

1. With a suitable container held under the
pump assembly, disconnect the return
pipe and drain the oil.

Figure 7-48
Power Steering Relief Valve Assembly

. Plu

Segl

Shim

. Spring

. Relief valve

. Relief valve seat
Seal

Nons©p

2. Remove the power-steering pump as
previously described.

3. Remove the pressure relief valve, Figure

7-47, from the pump body.

4. Carefully withdraw the pressure relief
valve, pin, seal, and spring, and add or
subtract shims as required. Refer to
Figure 7-48.

NOTE: For every 0.01” (0.25 mm)
increase In shim thickness, the pressure
relief valve setting Is Increased by 70 ft.
Ibs. (4.8 bar, 4.9 kgf/cm?2).

5. Reassemble the valve and install into the
pump body. Tighten the valve to the
correct torque. See Specifications -
Chapter 5.
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6. Fill the power-steering reservoir with the STEERING PRESSURE ADJUSTMENT
correct grade of oil and purge the air from (STEERING MOTOR)
the system, as previously described in
“Bleeding The Steering System.”
1. Whenthereliefis notfitted in the pump the
relief valve in the steering motor can be
7. Re-testtherelief valve pressure setting as altered by resetting the adjuster/valve.
previously described. Figure 7-28 steering motor overhaul.
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SPECIFICATIONS AND SPECIAL TOOLS

SPECIFICATIONS

Pump

OBl & somsannes § 45 6 5 HOSRIGHE 5 9 5 5 SUERTHE A 5 £ 5 Al 5 8 Ford M134C/D

RVBERE craiorcnis o5 ) i arirm a e ROt W 4 5 % AT s 4 4.33 - 5.06 Gall/min
(16.39 - 19.15 liters/min)

FiowCortral at 2000 ERPM .. . ¢ conaaons v o s suwmsivms 5 3 3 4.5 Gall/min

Steering Motor
Displagcoment .. .;seesemesss s s suaasns R 5 s a3 6.00 in%/Rev (100 cm3/Rev)
Power-steering Motor

TYPB: oocnsnnssnecommpmnssssssomnssions s s o smsss s Hydrostatic

Steering Wheel Turns Lock to Lock

Two-Wheel Drive Axle .......c.iiiiiiiiiiinnnnns 4.1

Four-Wheel Drive Axle - Left Turn  ................ 3.1

Four-Wheel Drive Axle - Right Turn ............... 3.75
Steering Pressure ReliefValve .........c.ovviivinnnn.. 2000 - 2100 Ibf/in? (140 - 145 bar)
Cylinder Pressure Relief (Shock Valve) ................. 2800 - 3150 Ibf/in? (200 - 220 bar)
Power-steering Pump
TS & sasioind 68 5 § Sadesmiamn 2 v« wommmmarns 2 2 5 & Katrme o Gear
Pamp Output gt 1800 BPM ... susemein 535 s sussoses o 4.3 - 5.0 U.S. gal/min
Relief Valve Pressure  .......oiiiiiiiiiiiiiiinnns 2600 - 2800 Ibf/in® (182 - 196 bar)
S TRUGRNBEE 5.5 5 s oanminnis s fbiseims = 8 & nrmmmmen Pressure Change

0.007 inr. {0i2B M) woomcsis s = 5 cmmmmnares » o+ o s & 5 Ibf/in2 (0.34 bar)

£L000 . (O3 M) csmsimn 2 s 5 v amesmmoms i 4 5 & Bomaed & 60 Ibf/in? (4.08 bar)

Oil Specification

Fill with the correct grade, quantity, and type of oil, as specified in the relevant Operator's Manual.
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TORQUE SPECIFICATIONS

SECTION 7 - STEERING AND FRONT AXLE

ft. Ibs. N-m kgf.m
Steering Wheel Nut 41.0 55.0 5.6
Steering Motor to Steering Column Bracket 17.0 23.0 2.3
Steering Motor End Cover 22.0 30.0 3.0
Steering Motor Pipe Connections 35.0 45.0 45
Steering Motor Pipe Adaptors 40.0 55.0 4.0
Steering Cylinder Ball-joint Clamps 32.0 43.0 4.4
Steering Cylinder Ball-joint Nuts 130.0 176.0 18.0
Steering Cylinder Extension Tube to Cylinder 200.0 271.0 27.5
Steering Pump Body Through Bolts 26.0 35.3 3.6
Steering Pump Drive Gear Nut 31.0 42.0 4.3
Steering Pump to Front Cover Bolt 23.0 31.2 3.2
Steering Pump Reservoir Bolt 12.0 16.3 1.7
Steering Pump Relief Valve 31.0 42.0 42
Check Valve Bolt 22.0 30.0 4.0
SPECIAL TOOLS
ViLs
CHURCHILL NUDAY/O.T.C DANFOSS
DESCRIPTION TOOL NO. TOOL NO. TOOL NO.
Pressure Gauge FT8503A 2028 -
“Tee” Adaptor -- 0838 -
Reducer -- 0724 -
Hose FT4100-1 7099 -
Seal Installer -- - Danfoss No.
SJ.
Pressure Test Kit - FNH 00025 150-9000-11
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TWO-WHEEL DRIVE FRONT AXLE

FRONT AXLE - DESCRIPTION

IR-7-1-01

Figure 7-49
Front Axle Assembly

1. Steering cylinder
2. Track control rod

The two-wheel drive front axle, Figure 7-49, is
centrally mounted on the front support by two
support caps. The support caps locate on the
axle trunnion bushings and allow the axle to
oscillate when traversing over rough terrain.

The hub and spindle assemblies are attached
to the axle by spindle pins which pass through
the spindle assembly and locate in machined
castings welded on each end of the axle
beam. The spindle pin is locked to the spindle
by a locking pin, but swivels in greasable
bushings housed in the machined axle
castings.

The vertical thrust of each spindle is
supported by a thrust bearing located

3. Hub and spindle assembly
4. Oscillation bearing support cap

between the top of the spindle and the axle
casting.

The steering cylinder is clamped in the center
of the axle housing and retained in position by
a locking plate and two studs. The track
control rod assemblies are connected
between the wheel spindle arms and the
cylinder piston which protrudes through both
ends of the cylinder.

The nonadjustable front wheel track width is
62” (1575 mm) on KF3P models and 70”
(1778 mm) on DFOP, DF1Q, LF4P/Q and
LF5Q units.
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TOE-IN ADJUSTMENT

7-50 T

Figure 7-50
Front Wheel Toe-In Measurements

1. Rear track width (dimension B)
2. Front track width (dimension A)

The toe-in for the front wheels is set at the
factory. Normally, the front wheels maintain
their toe-in adjustment; however, an
occasional check of the toe-in should be
made after any front axle compcnent
overhaul, as follows:

1. On flat level ground, slowly drive the
tractor in a straight line for at least 10 feet
(2 meters). Stop the unit and be sure that
the front wheels remain in the
straight-ahead position.

2. Mark the inboard rim of each front wheel
towards the front at wheel center height.

3. Measure and note the distance between
the two marks, dimension A. Refer to
Figure 7-50.

4. Maintain the straight-ahead position and
move the unit forward so the wheels

IR7-2-02 T

Figure 7-51
Track Control Rod Adjustment

1. Clamp bolt
2. Track control rod
3. Hexagon adjuster

rotate through 180 degrees and the marks
on the wheels face the rear at wheel
center height.

5. Again, measure and note the distance
between the two marks, dimension B.

NOTE: if dimension A Is larger, then
A-B gives the toe-out. If dimension B Is
larger, then B-A gives the toe-in.

Specified toe-in is 0-0.25” (0-6 mm).

To ensure accurate results, complete the
procedure three times with three different
marks equally spaced around each wheel rim
and the average dimension for toe-in
calculated.

This method minimizes any inaccuracy due to
wheel rim runout.
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If the toe-in is not correct, make the this adjustment is carried out equally on

adjustments outlined as follows: both track rods.

1. Loosen the clamp bolt on each track 3. Afterthe correcttoe-inis obtained, tighten
control rod, Figure 7-51. the clamp nuts."

2. Rotate the hexagon adjuster in order to 4. Recheck the toe-in, as outlined above,
achieve the specified toe-in. Be sure that and readjust if necessary.
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FRONT WHEEL HUB AND SPINDLE - OVERHAUL

IR7-2-03 L
Figure 7-52
Hub and Spindle Assembly

1. Spindle 6. Grease retaining cap

2. Mud shield 7. Castellated nut

3. Inner bearing 8. Washer

4. Quter bearing 9. Hub

5. Cotter pin 10. Grease retainer
REMOVAL 3. Remove the front wheel hub grease
FIGURE 7-52 retaining cap.

Hub and Bearing Removal

1. Using a suitable jack or hoist, safely
support the front end of the unit.

2. Remove the front wheel.

Remove the split pin and castellated nut.

5. Pull the hub assembly from the spindle

7-42

and retrieve the washer and outer
bearing.

Remove the inner bearing, grease
retainer, and mud shield from the spindle.
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Figure 7-53
Spindle Assembly

Thrust bearing
Locking pin
Dust seal

Bolt

Dust seal

Ll o el

SPINDLE REMOVAL

1. Disconnect the track control rod from the
spindle arm.

2. Remove the bolts retaining the dust seals
on each end of the spindle pin, Figure
7-53.

3. Remove the nut and lock washer from the
spindle locking pin and drive out the pin.

4. Drive the spindle pin from the axle
housing, refer to Figure 7-54.

5. Remove the spindle assembly and thrust
bearing from the axle.

6. Remove and discard the seal located in
the bottom of the spindle.

SECTION 7

IR7-2-06 il

Figure 7-54
Spindle Pin Removal

1. Spindle pin
2. Thrust bearing

INSPECTION AND REPAIR

7-43

. Clean all components with a suitable

solvent and allow to dry.

Inspect the inner and outer bearings and
cups for wear and damage. Install new
parts as necessary. The bearings, if worn,
should be replaced as an assembly, and
when installing bearing cups in the hub,
be sure that they are seated correctly
against the shoulder in the bore.

Inspect the grease retainer bearing
surface in the hub for scoring. If slight
marking is evident, polish smooth with a
fine abrasive. If scoring is excessive or
damage is evident, install a new hub
assembly.
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IR-7-2-07 m IR-7-2-05 L

Figure 7-55 Figure 7-56
Axle Spindle Pin Bushings Spindle Qil Seal
1. Bushings 1. Qil seal
4. Inspect the spindle pin bushes in the axle 2. Using a suitable-sized sleeve, install the
for wear, cracks, or scoring, Figure 7-55. If mud shield and grease retainer on the
the pin fit is poor or any side play was wheel spindle. Refer to Figure 7-57.

noticed before disassembly, install new

bushings. The bushings can be removed
and installed with bushing kit, Tool No. NOTE: The surface of the retainer

818 or 9514. assembly should be wiped with grease
prior to installation and installed with the
metal surface facing towards the hub.

NOTE: When installing new bushings,
the holes in the bushings must be aligned
with the corresponding hole for the grease
fitting.

5. Inspect the spindle pin for abnormal wear
or scoring. Install a new pin, if necessary.

6. If noisy, thrust bearings were reported or
the bearing race is scored or damaged,
install a new bearing.

INSTALLATION IR-7-2-09 T
Figure 7-57
Mud Shield and Grease Retainer Installation
1. Press a new seal into the base of the 1. Grease retainer
spindle, Figure 7-56. 2. Mud shield
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AW —

NOTE:

Figure 7-58
Installing Spindle Pin

. Spindle pin
J Lockin%pin bore
. Thrust

. Locking pin notch

earing

Place the spindle on the axle casting,
aligning the spindle bores.

Apply grease to the thrust bearing and
place the bearing between the axle and
spindle pin bores.

Install the spindle pin ensuring that the
notch in the pin aligns with the locking pin
bore in the spindle, Figure 7-58.

The locking pin notch in the

spindle pin is offset to one end. When
installing the pin, be sure that the offset is
positioned to the bottom of the spindle to
align with the locking pin bore.

SECTION 7

6.

10.

1.

12.
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Drive the pin until it seats and secure with
the lock washer and nut. Tighten the nutto
37 Ibs. ft. (50 N-m) torque.

Position new dust seals on each end of
the pin and secure in position with the
retaining bolts, tightening the bolts to the

- 34 ft. Ibs. (46 N-m) torque.

Reconnect the track control rod to the
spindle arm. Tighten the castellated nut to
285 ft. Ibs. (385 N-m) torque, then rotate
the nut to the next slot to align with the
hole in the ball joint stud. Install a new
cotter pin to prevent movement of the nut.

Install the inner bearing assembly onto
the spindle. Where necessary, a suitable
sleeve may also be used to install the
bearing.

Apply the specified grease to the bearing
and position the hub onto the spindle.

Apply grease to the outer bearing and
locate the bearing in the hub. Install the
retaining washer and castellated nut.
Tighten the nut to a torque of 50 ft. Ibs.
(6.92 kgm), then slacken off two to three
slots to give an end float of 0.002” to
0.010” (0.050 to 0.254 mm). Insert a new
cotter pin to locate the nut. Pack the hub
grease retaining cap with grease.

Install the wheel and lower the tractor to
the ground.
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STEERING CYLINDER AND TRACK CONTROL ROD - OVERHAUL
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Figure 7-59 Figure 7-60
Locking Spanner Locking Spanner Installed
A. 80 mm 1. Ball joint
B. 60 mm 2. Track control rod
C. 50 mm 3. Locking spanner
D. 90 mm
E. 55 mm
F. 10 mm
G. 250 mm
REMOVAL 2. Fit the locking spanner over the flats on

In order to remove the steering cylinder, it is
necessary to use a suitable 55 mm
open-ended spanner or to manufacture a ball
joint locking spanner which will be used when
releasing the track control rod ball joint from
the steering cylinder piston rod.

If a locking spanner is to be manufactured, it
should be made from high carbon steel to the
dimensions shown in Figure 7-59 and
hardened after machining.

1. Position the tractor on a hard level surface
and position the front wheels as for a
right-hand turn.

the right-hand track control rod ball joint,
Figure 7-60.

NOTE: The outer edge of the spanner
fingers will locate in the channel In the
axle and prevent rotation of the Joint when
releasing the joint on the opposite end of
the piston rod.

3. Position a good quality heavy-duty
open-ended spanner with leverage
capable of withstanding a torque in
excess of 340 ft. Ibs. (465 N:m) onto the
ball joint at the opposite end of the piston
rod. Refer to Figure 7-61. Apply leverage
to the spanner to unscrew the ball joint.
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Figure 7-61

Releasing Track Control Rod Ball Joints
(Shown With Axle Removed From
Vehicle for Clarity)

1. Locking spanner
2. Heavy duty open ended spanner

NOTE: The weakest joint will unscrew,
and to remove the cylinder from the axle,
it is necessary to release the left-hand
joint. If the right-hand joint is released,
position the locking spanner on the
left-hand track control rod ball joint and
use a suitable spanner located on the flats
machined on the left-hand end of the
piston rod to release the joint.

4. Raise and securely support the front of
the tractor to enable the axle to oscillate.

5. Raise one end of the axle and support the
raised end with an axle stand to prevent
axle movement. For additional safety,
insert a wooden wedge between the axle
and front support on the lowered side of

SECTION 7
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8.

7-47

Figure 7-62
Steering Cylinder Hose Connections

1. Front support

2. Steering hose elbow
3. Front axle

4. Wedge

the axle. Then disconnect the steering
cylinder hose connection elbow at the
steering cylinder, Figure 7-62. Remove
the wedge and repeat this procedure to
disconnect the elbow on the opposite end
of the cylinder.

Disconnect and remove the track control
rods from the spindle arms.

Remove the two studs which clamp the
locking plate to the cylinder and remove
the plate, Figure 7-63.

Withdraw the cylinder assembly from the
right-hand side of the axle.
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Figure 7-63
Steering Cylinder Locking Plate
1. Stud '
2. Stud

3. Locking plate

STEERING CYLINDER DISASSEMBLY

Figure 7-64

1. Thoroughly drain the cylinder of all oil
from both ports. Recap the ports and
thoroughly clean the exterior so that the
internal parts will not be contaminated.

2. Install suitable fittings into the cylinder
ports so that the cylinder may be clamped
by the jaws of a vise without gripping on
the cylinder barrel.

IMPORTANT: Do NOT clamp directly
around the cylinder barrel, as distortion and
damage to the barrel will occur.

SECTION 7 - STEERING AND FRONT AXLE

3.

Using special “C" spanner FT.8554 and
while pulling the exposed tang of the
locking wire, rotate each gland
counterclockwise and remove the wire.

Pull on the cylinder rod and knock the
gland from the end of the cylinder barrel. If
necessary, continue to rotate the gland
during this operation.

. Insert the rod back into the cylinder and

similarly remove the gland at the opposite
end of the barrel.

Remove the wear ring, piston seal, and O
ring from the piston.

Remove the O ring, back-up washer, oil

seal, and wiper seal from each of the
glands.

INSPECTION

7-48

. Wash the cylinder components in a

suitable solvent and allow to air dry.

Inspect the cylinder rod for damage. Any
minor nicks or burrs may be removed
using an abrasive stone.

Inspect the inside of the cylinder barrel for
damage.

Inspect the track control rod ball joints for
looseness. If any wear is evident, replace
the joint.
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Figure 7-64
Steering Cylinder — Exploded View
1. Wiper seal 10. Wiper seal
2. Oil seal 11. Oil seal
3. Piston and rod assembly 12. Gland
4. O ring 13. Cylinder barrel
5. Piston seal 14. Oring
6. Wear ring 15. Back up washer
7. Oring 16. Locking wire
8. Back up washer 17. Gland
9. Locking wire
REASSEMBLY 3. Install a new cylinder rod wiper seal into
) the gland.
Figure 7-64
1. Install new piston seal expander (O ring),
piston seal, and wear ring on the piston.
4. Installa new Oring and back-up seal onto

2. Install a new rod seal in the groove in the
gland. Be sure that the sealing lip faces
towards pressure.
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the outer diameter of the gland. Be sure
that the concave face of the back-up ring
abuts the O ring and that the O ring is
positioned towards the barrel.



NOTE: Installation of the piston seal
on top of the O ring requires special care.
Allow the seal to contract naturally before
attempting to install the piston and rod
assembly into the cylinder.

5. Lubricate all seals and slide a gland
assembly onto the piston rod.

6. Place the cylinder barrel in a vertical
position and insert the piston and rod
assembly.

7. Lightly coat the outer surface of the gland
and lead-in area of the cylinder barrel with
a lithium base high melting point-type
grease. Gently tap the gland into the
barrel until fully seated. Slowly rotate the
gland until the small hole in the locking
wire groove aligns with the hole in the side
of the barrel.

8. Push the short right-angled bend on the
locking wire into the entry hole in the
barrel and, using the special “C" spanner
FT.8554, rotate the gland clockwise (as if
itwere threaded) and feed in the wire. The
rotation of the gland will become tight
when the wire has completely rotated
around the barrel. Be sure that at least
0.375” (8 mm) of wire is left exposed for
future disassembly. Seal the wire entry
hole with a proprietary non-solidifying
sealant.

SECTION 7 — STEERING AND FRONT AXLE

9.

Install the gland on the opposite end of the
barrel, using the same procedure as
detailed above.

INSTALLATION

1.

Installation of the steering cylinder and
track control rods follows the removal
procedure in reverse.

Be sure that all steering joints and ball
joints are tightened to the specified
torque. When tightening the track control
rod ball joints to the steering cylinder rod,
locate the locking spanner on the flats of
the right-hand joint and position a suitable
good quality torque wrench onto the flats
of the left-hand joint. Apply effort to the
torque wrench until the specified torque is
applied. When this torque is achieved,
both joints will have been tightened to the
specified value.

Fill the steering reservoir with oil and
purge the air from the system, as
previously described in “Bleeding The
Steering System.”

Adjust and set the front wheel toe-in as
previously described.

For overhaul of the hub and spindle assembly,
refer to the steps previously outlined in this
section.

TWO-WHEEL DRIVE FRONT AXLE - TORQUE SPECIFICATIONS

Oscillation Bearing Cap Bolts
Spindle Locking Pin Nut
Spindle Dust Seal Bolts

Track Control Rod Ball Joint to Steering Cylinder
Track Control Rod Ball Joint Nut to Spindle Arm

Steering Cylinder Locking Plate Bolts
Front-Wheel Nuts - 2WD

7-50

Nm Kgfm ft. Ibs.
510 52.0 376
50 4.9 37
46 4.7 34
465 47.0 340
385 40.0 285
145 15.0 105
176 17.9 130
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FRONT AXLE - OVERHAUL

IR7-2-08

IR-7-2-15

Figure 7-65
Steering Cylinder Hose Connections

Figure 7-66
Axle Bearing Caps

1. Front Support 1. Axle
2. Hose connection 2. Front oscillation bearing cap
3. Axle 3. Rear oscillation bearing cap
4. Wooden wedge
REMOVAL 4. Support the front axle with suitable lifting
equipment and remove the bolts securing
the front and rear oscillation bearing caps.
1. Using suitable lifting equipment, raise the B 1o g 266
front of the unit and place a support in a
position clear of the front axle and wheels.
5. Carefully lower the axle from the vehicle

raised end with an axle stand to prevent
axle movement. For additional safety,
insert a wooden wedge between the axle
and front support on the lowered side of
the axle. Disconnect the steering cylinder
hose connection at the cylinder, Figure
7-65. Remove the wedge and repeat this
procedure to disconnect the hose on the
opposite end of the cylinder.
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1.

and position it on a suitable stand.

2. Remove the front wheel and tire
assemblies.
3. Raise one end of the axle and support the INSPECTION AND REPAIR

Inspect the bushings on the axle
trunnions, Figure 7-67, for excessive
wear or distortion and replace if
necessary. Similarly inspect the bushesin

the oscillation bearing caps and replace if
worn.
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Figure 7-67
Trunnion Bush and Thrust Washer

Thrust washer
ush

Inspect the thrust washers for wear and
replace if excessively worn. The
thickness of the washers when new are
3.85-4.00 mm (0.151” - 0.157").

Examine the oscillation bearing cap
locating dowels for damage. During axle
removal, the dowels may remain in either
the bearing cap or front support.

Inspect the front axle body for cracks or
damage. If the axle structure is damaged,
it is necessary to install a new axle.

SECTION 7 — STEERING AND FRONT AXLE

INSTALLATION

1
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Position the thrust washers on both axle
trunnions.

Locate the dowels in the front support.

Position the oscillation bearing caps onto
the axle trunnions and, using suitable
lifting equipment, locate the axle beneath
the vehicle. Position the bearing caps
onto the locating dowels in the front
support and install the retaining bolts.
Tighten the bolts to 376 ft. Ibs. (510 N'm)
torque.

Reconnect the steering hoses using the
removal procedure in reverse and tighten
the joints.

Attach the wheel and tire assemblies to
the wheel spindles and tighten the nuts to
130 ft. Ibs. (176 N-m) torque.

Fill the power-steering reservoir with
134C/D hydraulic oil and purge the air
from the steering system, as described in
“Bleeding The Steering System.” Add oil
as required to maintain system capacity
while bleeding.
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TROUBLESHOOTING - STEERING

PROBLEM

POSSIBLE CAUSES

CORRECTION

No steering or excessive
effort required to steer

1. Incorrect oil level in
reservoir.

2. Airin system

Pump relief valve faulty
Worn pump
Leaking power cylinder

o 0k~

Damaged valve spool

7. Broken or damaged
steering column

8. Damaged or worn
metering element

1. Fill with the correct grade
and quantity of oil

2. Check for loose
connections or damaged
tubing. Purge system of air

3. Check system pressure
Inspect and repair
Inspect and repair
Inspect and replace
Inspect and replace

2o (oL L

8. Inspect and replace

Steering wanders

1. Excessive play in steering
linkage ball joints

2. Leaking power cylinder

3. Control valve spool
sticking or worn

4. Weak or broken torsion
bar

5. Incorrect valve spool
shimming adjustment

6. Damaged or worn
metering element

1. Inspect and replace

2. Inspect and repair
Inspect and replace

4. Inspect and repair
5. Check and adjust

6. Inspect and replace

Front wheels surge when
steering

1. Leaking power cylinder

2. Control valve spool
sticking

3. Weak or broken torsion
bar

4. Damaged or worn
metering element

Inspect and repair
2. Inspect and repair

3. Inspect and replace

4. Inspect and replace

Noisy pump

1. Incorrect oil level in
reservoir

2. Airin system

3. Waterin oil
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1. Fill with the correct grade
and quantity of oil

2. Check for loose
connections or damaged
tubing. Purge system of oil

3. Drain and replace the oil
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SPECIFICATIONS AND SPECIAL TOOLS - TWO-WHEEL DRIVE

FRONT AXLE

DIMENSIONS AND ADJUSTMENTS
Wheel Tread Width (fixed)

KF3P
DFOP, DF1Q, LF4P/Q, LF5Q

GREASE

..........................................

62 in. (1575 mm)
70 in. (1778 mm)

0-0.25in. (0 -6 mm)

Grease with the correct grade, as specified in the relevant Operator’s Manual.

FRONT TIRE PRESSURES AND PERMISSIBLE LOADS (TWO-WHEEL DRIVE)

The following charts give the carrying capacity of the axle at the tire pressures indicated.

_ Inflation Pressures In Bar
Tie | Ply M8 T 77 [ 19 | 21 |22 | 24 | 26 | 28 | 30 | 33 | 36 | 3.9
Size | Rating
Permissible Load Capacity Per Axle (kg)
9.00 - 16 10 1360 | 1480 | 1600 | 1700 | 1750 | 1850 | 1940 | 2030 | 2110 | 2240 | 2360 | 2490
11L- 16 10 1400 | 1480 | 1620 [ 1720 | 1790 | 1880 | 2000 | 2080 | 2210 | 2340 | 2460 | --
Inflation Pressures in Ibf/in2
Tre | Py [>T 25 [ 28 | 30 |32 | a5 |38 | 41 | 44 | 28 | 52 | 57
Size | Rating
Permissible Load Capacity Per Axle (Ib.)
9.00- 16 10 2298 | 3262 | 3527 | 3747 | 3858 | 4078 | 4276 | 4475 | 4651 | 4938 | 5202 | 5489
11L- 16 10 3086 | 3262 | 3527 | 3791 | 3946 | 4144 | 4409 | 4585 | 4872 | 5158 | 5423 | -
TWO-WHEEL DRIVE FRONT AXLE - TORQUE SPECIFICATIONS
N‘m kgf.m ft. Ibs.
Oscillation Bearing Cap Bolts 510 52.0 376
Spindle Locking Pin Nut 50 4.9 37
Spindle Dust Seal Bolts 46 4.7 34
Track Control Rod Ball Joint to Steering Cylinder 465 47.0 340
Track Control Rod Ball Joint Nut to Spindle Arm 385 40.0 285
Steering Cylinder Locking Plate Bolts 145 15.0 105
Front-Wheel Nuts - 2WD 176 17.9 130
SPECIAL TOOLS
Bushing Kl woms a5 ¢ 5 ssummenies & & 5 pomenass 1 s 5 s swramen 818 9514
Steering Cylinder “C” Spanner ..................oooe. FT.8554




SECTION 7

FRONT-WHEEL DRIVE FRONT AXLE

DESCRIPTION AND OPERATION

The front axle installed on backhoe loaders
can be readily identified by the data plate
attached to the right-hand side of the axle
casting.

The data plate details the axle type, serial
number, total gear ratio, reference number, oil
capacity and type, and grease type.

When ordering parts, always quote the type,
reference, and serial numbers. Refer to later
sections for Ford oil and grease
specifications.

The axle has a track width measuring 74.2”
(1884 mm) and is measured at the
wheel-mounting  flange. Wheel track
adjustment is achieved by using separate
wheel rim and disc assemblies.

The axle, Figure 7-68, is pivoted at the center
to allow oscillation when traversing rough
ground and the drive pinion actually passes
through the hollow center of the rear
oscillation bushing. This arrangement keeps
the drive shaft, connecting the front axle with
the transfer case assembly, in a straight plane

through all degrees of oscillation. The drive
shaft runs in a single row ball bearing and is
connected to the axle pinion and transfer
case through sliding splined connections.

Axle shafts are double universally-jointed for
constant running and each joint is
serviceable.

Final reduction is achieved using three pinion
epicyclic gearing housed in a removable hub
with a separate oil housing. The reduction
hubs are attached to the central housing by
swivel pins top and bottom, turning in cone
and cup type bearings which are serviceable
and greasable to ensure long life.

This axle type features a centrally-mounted
differential supported in the axle casing by a
separate removable carrier.

With the exception of the differential unit, the
axle reduction hubs, wheel hub bearings, axle
shafts, and steering cylinder can all be
removed and overhauled without removing
the axle from the unit.
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IR-8-3-01
Figure 7-68

Front Axle — Cutaway View
1. Track rod 8. Axle center casing
2. Pinion 7. Center casing breather
3. Steering cylinder 8. Crown wheel and differential assembly
4. Hub and planetary reduction gear assembly 9. Planetary reduction gear
5. Axle shaft double universal joint assembly 10. Swivel pin assembly
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PLANETARY REDUCTION ASSEMBLY AND
WHEEL HUBS - OVERHAUL

Figure 7-69
Planetary Carrier Retainers

1. Shouldered wheel studs
2. Filler/drain plug
3. Socket screws

REMOVAL

s

Position the unit on a hard level surface,
lower the loader arms, apply the parking
brake, and block the rear wheels.
Disconnect the battery.

Jack up the front axle and securely
support the front of the tractor. Remove
the front wheel.

Turn the hub so that the filler/drain plug is
at its lowest point and drain the hub oil.

Remove the two 8 mm socket screws and
the two shouldered wheel studs, Figure
7-69, securing the planetary carrier
assembly to the hub assembly.

Figure 7-70
Withdrawing Planetary Carrier From Hub Assembly
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Figure 7-71
Removing Sun Gear Components

1. Thrust washer
2. Spacer

3. Sun gear

4. Snapring
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Figure 7-72
Ring Gear and Carrier Retaining Bolts

1. Axle shaft

2. Ring and carrier

3. Retaining bolts

. Gently tap the planetary carrier with a soft
face mallet and, using the slots provided,
lever the carrier from the hub.

Carefully withdraw the planetary carrier
assembly, Figure 7-70. Take care not to
misplace the thrust pad positioned in the
center of the carrier.

Remove the sun gear retaining snap ring
and remove the sun gear from the axle
shatft, Figure 7-71, followed by the spacer
and thrust washer.

. Remove the eight ring gear and carrier
assembly retaining bolts, Figure 7-72,
and remove the assembly by installing 4
ofthe bolts into the threaded jacking holes
inthe rear gear. Tighten the bolts evenly to
draw off the planetary ring gear, Figure
7-73.

Figure 7-73

Using Jack Bolts To Withdraw Ring Gear and
Carrier Assembly

1. Jack bolts

8. Carefully pull off the hub assembly. If
necessary, tap the hub using a soft-faced
mallet on the rear face at equal spaces
around periphery, Figure 7-74.

Figure 7-74
Removing Hub Assembly
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Figure 7-75
Levering Off Hub Inner Bearing

9. Lever off the inner bearing inner track

from the swivel casing, Figure 7-75.

10. Remove the oil seal from the inner side of

the hub.

DISASSEMBLY

Planetary Carrier Assembly

1.

Remove the planetary carrier outer cover
plate screws and remove the cover plate,
Figure 7-76.

Drive out the three roll pins, Figure 7-77,
securing each shaft to the carrier. Push
each shaft outward, out of the carrier,
collecting from each shaft two thrust
washers, the planetary gear, and the thirty
bearing rollers.

SECTION 7

Figure 7-76
Carrier Housing Cover Plate

1. Carrier housing
2. Cover plate

3. Identify each shaft and its gear and
bearings to facilitate assembly if the gears
are fit for further service, Figure 7-78.

e
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Figure 7-77
Removing Shaft Roll Pins

1. Shaft

2. Housing

3. Planet gear
4. Roll pin
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R-8-311
Figure 7-78

Planetary Carrier — Exploded View
1. Thrust washer 9. Cover plate
2. Planet gear 10. Retaining screw
3. Needle roller bearings 11. Shaft O ring seal
4. Thrust pad 12. Shaft
5. Locating dowel 13. Roll pin
6. Shouldered wheel stud 14. Carrier housing
7. Carrier to hub screw 15. Thrust washer
8. Drainfiller plug

INSPECTION AND REPAIR

1.

2,

Wash all components in a suitable solvent
and allow to air dry.

Inspect the hub main bearings - the outer
tracks will still be in the hub housing. If
these are worn, carefully drive them out of
the housing using a suitable drift. Install
new bearing outer tracks, carefully
pressing in the tracks until they are fully
seated.

Examine the planet gear bearing rollers
and shafts. If wear if found, replace the
complete planet gear shaft and bearing
set. A worn bearing roller, or one which
has picked up, will undoubtedly signify
similar wear or damage to the bearing
path inside the planet gear and to the
planet gear shafts.

R-1C-525

Figure 7-79
Ring Gear and Carrier

1. Retaining ring
2. Retaining ring
3. Carrier

4. Ring gear
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Figure 7-80
Ring Gear and Carrier Retention — Section View

Axle shaft
Swivel casing
Hub

Carrier

Locating bushing (7 x 20 mm + 1 x 24 mm)
Carrier retaining bolt

Cassette seal

OO iGN L

4. Remove the carrier to ring gear retaining
ring and separate the two components,
Figure 7-79. Carefully inspect the ring
gear teeth for wear.

5. Examine the ring gear carrier to swivel
hub locating bushings, Figure 7-80.

Examine these bushes for any damage
caused by fretting, particularly if it was
noticed that the bolts were below torque
during disassembly.

NOTE: On each hub, there are two
types: seven bushes have a diameter of 20
mm and one has a diameter of 24 mm. The
larger one serves as a master locator,
ensuring that the carrier can only be
refitted in one position.
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6. Examine the sun gear and planet gear

teeth for wear or damage.

7. Carefully inspect the planet shaft cover to

planet carrier mating surfaces and the
planet carrier to hub mating surfaces.
Minor nicks or burrs to these surfaces
should be removal, using an abrasive
stone.

REASSEMBLY

g

Reassemble the planetary carrier
following the disassembly procedure in
reverse. Ensure thirty bearing rollers are
placed in each planet gear and new roll
pins are used to secure the shafts to the
housing.

Note sealant is not specified for the outer
planet shaft cover. Sealing is effected by
the shaft O rings.

INSTALLATION

Assemble the hub inner bearing onto the
swivel casting. Carefully install a new oil
seal into the hub. Ensure the seal is fully
seated and concentric within the hub. A
special tool FNH00290 is required for this
operation.

Apply a slight amount of soapy water with
a brush to the inner neoprene part of the
seal and to the mating surface on the
swivel housing.
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Figure 7-81

Tightening Ring Gear and Carrier Assembly
Retaining Bolts

1. Axle shaft
2. Ring gear and carrier
3. Retaining bolts

NOTE: Do not use oil or the seal will
NOT adhere to the swivel housing and a
leak will result.

3. Install the inner bearing.

4. Carefully assemble the hub to the swivel
assembly.

5. Supporting the hub, slide in the outer
bearing, maintain the hub in this position
while fitting the ring gear and carrier.

NOTE: The hub bearings and the
machining of the hub housing and swivel
stub are held to fine limits and bearing
preload/rolling resistance adjustment is
not necessary.

Cassette Seal Installation

1. Sealinstaller
2. Cassette seal
3. Hub assembly

6. Assemble the ring gear carrier to the ring
gear with the wire-type locking rings.
Ensure that the rings have not been
deformed or  damaged during
disassembly.

7. Boltthe ring gear and carrier assembly to
the swivel casing, Figure 7-84. Tighten
the bolts, evenly in three stages, to 184 ft.
Ibs. (250 N-m) torque. A chart in the
specification section outline all the bolt
torque valves for the FWD axle.

8. Install the sun gear/axle shaft thrust
washer, spacer, and sun gear, Figure
7-82. Lock the sun gear to the axle shaft
using a new snap ring.

9. Coat the mating surfaces of the planetary
carrier and the hub with sealant,
ESK-M4G269-A (loctite 518).
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Figure 7-82 Figure 7-83
Installing Sun Gear Components Installing Planetary Carrier Retainers

1. Thrust washer 1. Shouldered studs

2. Spacer 2. Filler/level plug

3. Sun gear 3. Socket screws

4. Snap ring

10. Ensuring that the thrust button is in place to the torque specified: screw - 59 ft. Ibs.

in the center of the carrier assembly, (80 N'm); stud (2) - 51 ft. Ibs. (70 N-m).
position the assembled planetary carrier
to the hub and install the two retaining 11. Position the combined filler/level plug on
screws and the two special wheel studs, the horizontal plane and refill the hub with
Figure 7-83. Tighten the screw and studs oil.
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AXLE SHAFTS - OVERHAUL
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R-8-3-19 T
Figure 7-84 Figure 7-85
Hub and Swivel Assembly Supported By Sling Upper Swivel Pin and Retaining Bolts
1. Swivel pin
2. Lever slot
3. Retaining bolts
4. Greaser

REMOVAL

Remove the planetary gear carrier
assembly, sun gear, spacer and thrust
washer as previously described under
“Planetary Reduction Assembly And
Wheel Hubs” - Overhaul.

Position a suitable sling around the hub
and swivel casing, Figure 7-84.

Disconnect the track rod and steering
cylinder, where necessary, from the
steering control arm.

. Remove the upper and lower swivel pin
retaining bolts, Figure 7-85, and carefully
lever the swivel pins and shims from the
casing, noting the position of the shims.
Identify the top pin and shims to aid
reassembly.

Figure 7-86
Removing Swivel Casing and Hub Assembly
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Figure 7-87
Withdrawing Axle Shaft From Axle Casing

5. Carefully ease the hub and swivel
assembly from the axle center casing,
Figure 7-86. Do not allow the axle shaft to
be pulled from the center casing. As the
hub and swivel casing assembly is moved
away from the center casing, support the
short outer end of the axle shaft as it
passes through the seal.

6. Very carefully pull the axle shaft from the
axle casing, guiding it through the outer oil
seal, Figure 7-87.

DISASSEMBLY

1. Disassembly of the double
universally-jointed axle shaft follows
conventional practice and requires no
special instruction. Before disassembly,
read the following “Inspection And
Repair” section.

INSPECTION AND REPAIR

1. Carefully inspect the universal joints and
determine that wear is confined to the

Figure 7-88
Removing Axle Shaft Oil Seal From Axle Casing

1. Puller tool no. 954C or 9508
2. Qil seal

actual joint and that the parent metal of
the inner and outer yokes is not worn.
Similarly, inspect the splined ends of the
shafts for fretting or wear.

2. Inspectthe bearing and seal journal areas
for wear or damage.

R-8-3-24 1

Figure 7-89
Removing Oil Seal From Swivel Casing

1. Swivel casing
2. Oil seal
3. Puller tool no. 954C or 9508
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Figure 7-90

Removing Axle Shaft Bushing From Axle Casing

1. Bushing
2. Puller tool no. 943 or 9507
. Slide hammer tool no. 943S or 9567

If yoke parent metal and journals are
undamaged and fit for further service,
disassemble and universal joints as
necessary. If damage is present, consider
replacement of the complete axle shatft.

Remove the axle shaft oil seals from the
axle center casing, Figure 7-88, and the
swivel casing assembly, Figure 7-89.

Inspect the axle shaft bushings in the
swivel casing and the axle center casing.
If these bushings are worn or damaged,
extract them using Tool No. 943 and 943S
(9507 and 9567) or Tool No. 954C (9508),
Figure 7-90.

Where necessary, drive in new bushings,
Figure 7-91, using the following tools with
driver handle No. 550:

Swivel Hubs - FT.3164 (307974) Axle
Center Casing - FT.3165 (307975)

Figure 7-91
Installing Axle Shatft Bushing In Swivel Casing

1. Bushing installed FT. 3164 or 307974
2. Drive handle tool no. 550

Ensure the bushings are fully seated.

7. Install new oil seals to the swivel casing
and axle center casing using driver
handle No. 550 and FT.3162 (307972),
Figure 7-92.

Figure 7-92
Installing Oil Seal in Swivel Casing

1. Driver handle tool no. 550
2. Qil seal installer tool no. FT 3162 or 307972
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Ensure the seals are positioned squarely.

REASSEMBLY

1=

Reassemble the axle shaft universal
joints following established techniques.
Take great care that each bearing cup is
installed without disturbing the bearing
rollers and that the new snap rings can be
installed positively in their grooves.

INSTALLATION

T

Lubricate the bushing and oil seal in the
axle casing and swivel casing using a
good quality grease.

Carefully pass the axle shaft through the
center casing bushing and locate it into
the differential side gear. Ensure that the
oil seal is not damaged during this
operation.

Locate the swivel casing onto the axle
casing, taking care when passing the axle

SECTION 7

4.
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shaft through the center of the casing that
the oil seal is not damaged.

Install the swivel pins and shims, ensuring
that the same shims removed are
replaced in exactly the same location. If
any doubt exists as to the correct position,
refer to the following heading covering
“Steering Swivel Pin Bearings -
Overhaul.”

Tighten the swivel pin retaining bolts to
100 ft. Ibs. (137 N'm) torque.

Install the sun gear thrust washer, spacer,
and sun gear. Lock the sun gear to the
axle shaft using a new snap ring.
Reassemble the planetary gear carrier to
the hub assembly, following the removal
procedure in reverse.

Fill the hub assembly with oil. Check the
differential oil and grease the swivel
bearings.
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STEERING SWIVEL PIN BEARINGS - OVERHAUL

Figure 7-93
Hub And Swivel Assembly Supported By Sling

REMOVAL

Position the tractor on a hard level
surface, lower the loader arms, and raise
the front wheel. Securely support the
tractor in this position and remove the
front wheel.

Remove the planetary gear -carrier
assembly, sun gear, spacer, and thrust
washer, as previously described under
the heading “Planetary Reduction
Assembly And Wheel Hubs - Overhaul.”

Disconnect the steering track rod and
steering cylinder, where applicable, from
the steering arm.

Support the hub and planetary carrier
assembly using a crane and sling, Figure
7-93.

1.
2.
3.
4.

Figure 7-94
Upper Swivel Pin And Retaining Bolts

Swivel pin
Lever slot
Retaining bolts
Greaser
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Figure 7-95
Removing Upper Swivel Pin

1. Swivel pin
2. Shim
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Figure 7-96
Removing Swivel Hub

1. Swivel Hub
2. Belleville Washer, Thin, Where Fitted
3. Belleville Washer, Thick, Where Fitted

5. Remove the upper and lower swivel pin
retaining bolts, Figure 7-94, and carefully
level the swivel pins from the casing,
noting the position of the shims. Identify
the top pin and shims and the bottom pin
and shims, Figure 7-95.

6. Carefully ease the hub and swivel casing
assembly from the axle center casing,
Figure 7-96. Do not allow the axle shaft to
be pulled from the center casing.

As the hub and swivel casing assembly is
moved away from the center casing,
support the short outer end of the axle
shaft as it passes through the seal.

DISASSEMBLY

1. Using puller tool No. 943 and 943C (9507
and 9567), or 954C (9508), extract the
outer bearing race from the axle center
casing, Figure 7-97.

SECTION 7

R-10-559

Figure 7-97
Removing Swivel Pin Bearing Outer Cup

1. Slide hammer tool no. 9435 or 9567
2. Outer race

NOTE: It may be necessary to heat the
axle casing or apply a bead of weld to the
inner surface of the bearing race, causing
the race to contract to ease removal.

Figure 7-98
Removing Swivel Pin Bearing Cone
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Figure 7-99
Installing Swivel pin Bearing Outer Race

1. Suitable driver tool

2. Using asuitable drift, drive the cone half of

the swivel bearing off each pin, Figure
7-98.

INSPECTION

1:

Thoroughly clean all parts, including the
ends of the axle center casing.

Inspect the axle shaft oil seal in the swivel
casing. If this was damaged during
disassembly or is worn, replace the seal,
as described under the heading “Axle
Shafts - Inspection And Repair.”

Be sure that the grease zerks are in good
condition and that the grease channels
are not blocked.

Figure 7-100
Pressing Swivel Pin Bearing Cone Onto Pin

1. Spacer block
2. Bearing cone
3. Swivel pin

REASSEMBLY

NOTE:

Drive in new bearing outer race to the
upper and lower locations on the ends of
the axle center casing using a suitable
driver, Figure 7-99.

It may be necessary to heat the

axle casing the chill the bearing to aid
installation.

2. Presson new cone halves onto the swivel

pins, ensuring that they are fully seated,
Figure 7-100.

INSTALLATION

8
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Carefully reposition the hub and swivel
casing onto the axle shaft and to its
location on the axle center casing. Ensure
that the axle shaft does not damage the
seal as it passes through the swivel
casing. Locating the belleville washers
during re assembly, Figure 7-101.
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Figure 7-101 Figure 7-102
Removing Swivel Hub Lower Swivel Pin
1. Swivel Hub 1. Swivel pin

2. Belleville Washer, Thin, Where Fitted
3. Belleville Washer, Thick, Where Fitted

2. Refit swivel pin and attaching bolts, the hub assembly, following the removal
Figure 7-102. procedure in reverse.

3. ‘Grease theawivel pins with grease. 5. Fill the hub(s) with the specified ol

4. Reinstall the axle shaft thrust washer

spacer and sun gear. Lock the sun gearto 6. Reconnect the track rod end to the
the axle shaft, using a new snap ring and steering arm and tighten the retaining bolt
reassemble the planetary gear carriage to to 220 ft. Ibs. (300 N-m).
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STEERING CYLINDER AND TRACK CONTROL ROD - OVERHAUL

IR-7-3-40

Figure 7-103
Steering Cylinder Installation

1. Hydraulic steering connections
2. Steering cylinder

3. Cylinder rod

4. Ball joint clamp bolt

REMOVAL

4.

Position the tractor on a hard level
surface.

Thoroughly clean the area around the
cylinder to prevent contamination of the
steering system during removal.

Disconnect the hydraulic steering
connections to the cylinder, Figure 7-103,
and cap the open ends of the
connections. Remove the hose clip
securing the tubes to the cylinder.

To aid disassembly of the cylinder after
removal from unit, use “C" spanner
special tool no. FT3171 and a suitable
wrench to release the gland from the
cylinder, Figure 7-104.
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Figure 7-104
Releasing Steering Cylinder Gland

Wrench
'C’ Spanner tool no. FT 3171
Gland

Remove the steering cylinder rod to ball
joint clamping bolt and, using a spanner
on the flats on the end of the cylinder rod,
loosen the ball joint.

Disconnect the steering cylinder ball
joints from the steering arm and cylinder
anchor.

Withdraw the steering cylinder assembly
from the axle.

Where overhaul of the ball joints, on either
end of the track control rod connecting the
axle swivel hubs, are required. the ball
joints are disconnected and removed
using established overhaul procedures.
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3. Remove the wear rings, piston seal, and
O ring from the piston and the O ring, oil
seal, and wiper seal from the gland,
Figure 7-108.

INSPECTION

1. Wash the cylinder components in a
suitable solvent and allow to air dry.

IR8-3-42 0

Figure 7-105

Syt PracbardBiston Kssenih) 2. Inspect the cylinder rod for damage. Any

- minor nicks or burrs may be removed
Bl Jeint using an abrasive stone.

Cylinder rod
Cylinder
Piston

Urdapo oz

3. Inspect the inside of the cylinder barrel for
damage.

DISASSEMBLY

NOTE: The cylinder rod and barrel are
not serviced as individual components. If
either of these parts is damaged, the
complete cylinder assembly must be
replaced.

1. Unscrew the gland from the cylinder and
withdraw the cylinder rod and piston
assembly, Figure 7-105.

4. Inspect the cylinder rod ball joint for
2. Unscrew the ball joint from the cylinder looseness. If any wear is evident, replace
rod and withdraw the gland. the joint.
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H-8-3-43
Figure 7-106
Steering Cylinder — Exploded View
1. Cylinder barrel 8. Cylinder rod
2. Ball joint 9. Wearring
3. Dust cover 10. Seal
4. Wiper 11. Piston seal expander
5. Rod seal 12. Wear ring
6. Gland 13. Dust cover
7. 'O'ring
REASSEMBLY 3. Install a new cylinder rod wiper seal and

O-ring barrel seal into their respective
locations on the gland.

With Reference to Figure 7-106

4. Lubricate all seals and the piston and
reassemble the piston and rod assembly

1. Install new piston seal expander (O-ring), into the cylinder barrel.
pistol seal, and wear rings on the piston.

NOTE: |Installation of the piston seal
on top of the O-ring requires special care.

2. Install a new rod seal in the groove in the Allow the seal to contract naturally before
gland. Be sure that the sealing lip faces attempting to Install the piston and rod
towards pressure. assembly into the cylinder.
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Figure 7-107
Steering Cylinder Ball Joint Adjustment
A. 15.875 in (403 mm)

5. To protect the gland seals during
reassembly, apply masking tape to the
threads of the cylinder rod. Install the
gland and tighten using “C” spanner tool
no. FT3171 and a suitable torque wrench
to 190 ft. Ibs. (258 N'm) torque.

NOTE: Do notclamp thecylinder barrel
when tightening the gland, as this will
cause distortion. Instead, clamp the ball
joint or tighten the gland after installing
the cylinder onto the axle.

6. Remove the masking tape and loosely
install the ball joint to the cylinder rod.
Push the cylinder rod into the barrel until
fully retracted and adjust the position of
the ball joint until the specified distance
between the centers of the ball joint studs
on either end of the cylinder is achieved,

SECTION 7

IR-7-3-45 T
Figure 7-108
Track Rod Adjustment
. Track rod
. Clamp bolt
. Ball joint

Figure 7-107. Tighten the ball joint
retaining bolt to 50 ft. Ibs. (70 N'm) torque.

INSTALLATION

1
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Installation of the steering cylinder follows
the removal procedure in reverse.

Ensure all steering joints and ball joints
are tightened to the specified torque.

Secure the steering cylinder line to the
cylinder using a hose clip.

Fill the steering pump reservoir with 134D
oil.
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Figure 7-109
Toe-In Measurement

1. Rear measurement
2. Front measurement

SECTION 7 - STEERING AND FRONT AXLE

5. Remove the air from the steering system.

7-76

Refer to the previous section on bleeding
the steering system.

Adjust and set the front wheel toe-in, 0 -
0.16 in. (0 - 4.0 mm), by adjusting the
length of the track control rod. To adjust
length of track rod, release clamp bolts on
either end of rod, Figure 7-108, and turn
rod as necessary.

After adjustment, tighten clamp bolts. Be
sure that the toe-in measurement is made
at the inside of each wheel rim and at hub
height, Figure 7-109.
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FRONT AXLE - REMOVAL AND INSTALLATION

IR-8-3-47

IR-7-3-48D Tl

Figure 7-110
Drive Shaft to Axle Pinion Flange

1. Drive shaft
2. Drive flange bolt

REMOVAL

1. Position the tractor on a hard level
surface, apply the parking brake, and
block the rear wheels.

2. Remove the drive shaft guard retaining
bolts and remove the guard.

3. Disconnect the drive shaft to axle pinion
flange bolts, Figure 7-110.

4. Raise the front of the tractor so that both
front wheels are clear of the ground and
securely support the tractor on the loader
subframe in a position clear of the front
axle and wheels, Figure 7-111. Be sure

Figure 7-111
Front of Vehicle Supported Prior to Axle Removal

1. Axle stands
2. Safety support

that the method of blocking and
supporting the tractor is secure.

IMPORTANT:  Be sure that the loader is
raised and the safety support is engaged
during this operation.

5. Remove the front wheels.

6. Disconnect the steering hydraulic hose
connections and cap the ends.

7. Using suitable jacks or lifting equipment,
and ensuring that the axle will be stable
once the front and rear support pillars are
removed, position such equipment to
support the weight of the axle.
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IR-8-3-50

8.

Figure 7-112
Front Support Pillar Retaining Bolts

1. Support pillar
2. Retaining bolt
3. Retailing bolt

Loosen both the front and rear support
pillar retaining bolts, Figures 7-112 and
7-113. Equally and gradually, lower the
jacks or lifting equipment, checking that
the axle is stable and secure.

Remove the front and rear support
retaining bolts and lower the axle to the
ground.

INSPECTION

1.

Remove the front and rear support pillars
from the axle trunnions. Inspect the
bushings on the front trunnion and the
rear support bearing surface on the
differential housing trunnion, Figure
7-114.

Figure 7-113
Rear Support Pillar Retaining Bolts

1. Pinion drive flange
2. Retaining bolts
3. Support pillar

I EErisrisrsses, o-;,’

IR-8-3-51

Figure 7-114
Front and Rear Support Pillar Installation

. Rear support bushing

. Oring seal

. Rear support bearing surface
. Thrust washers

. Front support bushing

. Front trunnion bushing

oOhWN—
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4. Where necessary, draw off the bushing on
the front axle trunnion. If necessary, cut
the bushing longitudinally to ease
removal. Install a new thrust washer and
bushing by carefully driving the bushing
onto the trunnion until it contacts the
thrust washer.

INSTALLATION

1. Installation of the axle follows the removal
procedure in reverse.

IR-8-3-52 o)
Figure 7-115 2. Apply thread locking sealant to the front
Rear Support Pillar Bushing and O Ring Seal and rear support pillar retaining bolts and
1. Orring seal tighten to 380 ft. Ibs. (515 N-m) torque.
2. Bushing

3. Rear support pillar
4. Bushing locator and greaser
5. Locators (dowels)

3. Lubricate the support pillar bushings with
grease.

4. Tighten the drive shaft to axle pinion
flange bolts to 42 ft. Ibs. (57 N-m) torque.

2. Remove the O-ring seal from the bushing
inside the rear support pillar, Figure

7-115. Clean all mating surfaces of the 5. Fill the steering pump resgrvoir_with the
bushings and slide the front and rear correct type and grade of oil as discussed
supports back onto the front and rear previously in this section.

trunnions. Assess the degree of wear by
rocking the supports from side to side. If
wear is excessive, bushings should be 6

. Cycle the steering from lock to lock to
replaced.

purge any air from the circuit. Re-check
the reservoir level.

3. To remove the bushings from the 7.
supports, first remove the locating bolt
and greaser assembly. Remove the rear
support bushing using a press. The front

Check and adjust the front wheel toe-in.

support bushing may require cutting to 8. Checkthatwhenthe axle s fully oscillated
ease removal. Install new bushings, and on full left or right lock, the tires do not
ensuring that the grease holes align with touch the sides of the tractor. Where
the drilling in each support and insert the necessary, adjust the steering stops on
special locating bolt and greaser the swivel casings to limit the turning
assemblies. angle.
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DIFFERENTIAL, RING GEAR AND PINION
ASSEMBLY - OVERHAUL

IR-8-3-53

Figure 7-116
Pinion Drive Shaft Coupler

Figure 7-117
Removing Pinion Oil Seal Housing

1. Differential support housing
2. Pinion shaft
3. Pinion oil seal housing

1. Rear support pillar
2. Coupler retaining bolts
3. Drive shaft coupler

REMOVAL 5 2

. Remove the axle assembly as described

in this section and mount on a suitable
stand to enable the differential assembly
to be removed.

Drain the oil from the differential housing.

. Disconnect and remove the track rod and

steering cylinder.

. Remove the two bolts securing the drive
shaft coupler to the pinion shaft, Figure
7-116, and remove the coupler from the
shaft.

7-80

Remove the rear support pillar from the
trunnion on the differential support
housing.

Remove the pinion oil seal housing
retaining bolts and withdraw the housing
from the pinion shaft, Figure 7-117.
Removal of the oil seal housing at this
stage improves handling of differential
support housing during removal from
axle.

Remove the swivel casings and axle
shafts following the procedure described
earlier in this section.

Remove the differential support to axle
casing retaining bolts.
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Figure 7-118
Removing Differential Support

1. Jacking bolts

Install two M10 x 1.5 x 50 mm bolts in the
threaded jacking holes in the differential
support. Tighten the bolts evenly to push
off the differential support assembly,
Figure 7-118. Remove the differential
support from the axle casing.

DISASSEMBLY

1.

Straighten the deformation on the edge of
the pinion and bearing retaining nut which
locks the nut to the pinion shaft, Figure
7-119.

Position a suitable piece of hard wood in
mesh with the ring gear and pinion to
effectively lock the two gears to facilitate
removal of the pinion and bearing
retaining nut.

Using tool no. FT.3168 (307978), remove
the retaining nut and tabbed washer.

Carefully mark the bearing adjuster ring
nuts, Figure 7-120, relative to their

Figure 7-119
Pinion and Bearing Retaining Nut
1. Retaining nut deformation

respective bores and to the position of
each within its bore. This marking will
assist reassembly if new components
affecting bearing preload or crown wheel
and pinion matching are not required.

Figure 7-120
Differential Support Assembly

1. Locking plates
2. Bearing adjuster ring nut
3. Bearing cap identification marks
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P SINE

5.

Figure 7-121
Removing Differential Bearing Caps

Bearing adjuster ring nut
Bearing cap

. Bearing outer race
. Bearing adjuster ring nut

Ring gear

Mark each bearing end cap in relation to
the housing to ensure these are not
interchanged during reassembly, Figure
7-120.

Remove the differential unit bearing
adjuster ring nut locking plates.

Remove the bearing cap retaining nuts
and caps, Figure 7-121.

1.
2,
3.

8.

10.
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Figure 7-122
Differential and Ring Gear Assembly

Ring gear retaining bolts
Ring gear
Differential housing

Lift out the differential and ring gear
assembly, Figure 7-122, from the support
housing. Collect the bearing outer tracks
and adjuster ring nuts. Identify each
bearing track to its respective bearing.

Mark the two halves of the differential
housing to ensure correct alignment on
reassembly.

Support the differential and remove the
ring gear retaining bolts.
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11.

12

13.
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. Thrust washer

Figure 7-123
Differential and Ring Gear Assembly - Exploded View

. Adjuster ring 6. Shaft

. Bearing track 7. Thrust washer
Bolt 8. Bearing

. Ring gear 9. Adjusterring

10. Bearing track

Remove the crown wheel and separate
the two halves of the differential housing.
Refer to Figure 7-123.

Pry the bevel gear shafts from the
separated differential housing and collect
the four bevel gears and thrust washers
and two side gears and thrust washers.

Drive the pinion from the differential
support housing and collect the
collapsible spacer and outer bearing inner
race, Figure 7-124.

INSPECTION AND REPAIR

1.

Clean all the components in a suitable
solvent and allow to air dry.

. Differential housing

16. Differential housing

12. Side gear 17. Bearing
13. Bevel gear
14. Thrust washer
15. Side gear

ROY

IR-8-3-81 o]
Figure 7-124
Drive Pinion Removed From Differential Support
Housing
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Pinion and bearing
Support housing
Outer bearing
Retaining nut
Tabbed washer
Collapsible spacer

oohwh-
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li

the ring gear securing bolts and any
locating dowels.

Carefully inspect the ring gear and pinion
teeth. If worn or damaged, both gears
must be replaced. They are only serviced
as a matched pair.

Inspect the differential side bearings.
Where necessary, pull off the inner races
using tool no. 1003 (9516) and tool no.
951 (9190).

Inspect the pinion bearings. Where
necessary, remove the inner bearing
inner race using tool nos. 951 and 1003
(9190 and 9516), Figure 7-125. Note that
there is a shim positioned between the
pinion inner bearing and the head of the

10.
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Figure 7-125 Figure 7-126
Removing Pinion Inner Bearing Race Pinion Oil Seal Housing
1. Puller tool no. 1003 or 9516 1. Housing
2. Shaft protector 2. Qil seal
3. Pinion
4. Pulling attachment tool no. 951 or 9190
5. Bearing inner race
2. Clean alltraces of locking compound from pinion. Drive out the outer race from the

differential support housing.

Inspect the differential gears, thrust
washers, and shaft for wear. Replace any
worn or damaged items.

Inspect the side gears and the splines
within each gear for damage.

Examine the thrust washer placed under
the head of each side gear for wear and
damage and replace if necessary.

Visually check the condition of the axle
housing, the differential support housing,
and the differential gear housing.

Remove and replace the oil seal in the
pinion oil seal housing, Figure 7-126.
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Figure 7-127
Differential, Ring Gear and Pinion Assembly - Exploded View

1. Bolt 9. Ring gear " 17. Bearing

2. Bearin 10. Thrust washer 18. Thrust washer

3. Tabbed washer 11. Thrust washer 19. Shatt

4. Retaining nut 12. Bevel gear 20. Side gear

5. Collapsible spacer 13. Side gear 21. Differential housing

6. Bearing 14. Differential housing 22. Bearing

7. Shim 15. Bearing track 23. Bearing track

8. Pinion 16. Adjuster ring 24. Adjuster ring
REASSEMBLY Calculate the shim thickness as follows:

With Reference to Figure 7-127

1. If the ring gear and pinion assembly or
pinion bearings have been replaced or the
differential support housing has been
changed, it will be necessary to
recalculate the thickness of shim placed
behind the head of the drive pinion on the
pinion shaft (the bevel distance). If all
these components are reusable, then the
drive pinion may be reinstalled in the
differential support housing, using the
same shim value as originally fitted.

7-85

a. Install the pinion bearings in the
differential support housing, as shown
in Figure 7-128, and lightly clamp the
bearings using part of tool no. FT.
3135 (or4775). Ensure the disc part of
the tool with the cut-away side is
uppermost. Tighten the clamp so that
the bearing cones can just be turned
by hand - do not overtighten.

Install the differential support housing
bearing caps (not the bearing races)
and tighten the cap retaining nuts to
115 ft. Ibs. (156 N'm) torque.
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Figure 7-128
Pinion Bearings Clamped in Housing

1. Part of pinion setting gauge tool no. FT.3135 or
4775
2. Pinion bearing assemblies

c. Using an internal micrometer or
vernier gauge, measure the side
bearing bore dimension, A, shown in
Figure 7-129.

d. Locate the circular bar of tool no. FT.
3135 (4775) across the two bearing
bores in the support housing, Figure
7-130, and using a depth gauge,
measure the dimension, B.

e. Determine the required thickness of the
shim using the following calculation:

a) C =B-25.0 mm (dia. of bar) + 1/2A

The actual shim thickness will be the
difference between calculation C and
the dimension etched on the head of
the pinion.

Example:

C =90.8 - 25 + 1/2(90) = 110.8

Figure 7-129

Measuring Diameter of Differential Support Housing
Bearing Bores

Etched on head of pinion is 107.7.

110.8 - 107.7 = 3.1 shim thickness
required in millimeters.

R-10-546

Figure 7-130
Measuring Dimension 'B'

. Depth gauge

. Bar gauge - part of tool no. FT.3135 or 4775

. Pinion shaft bearings

. Pinion setting gauge tool no. FT.3135 or 4775
. Differential support housing

baWN—

7-86



SECTION 7

IR-8-3-68 Y
Figure 7-131 Figure 7-132
Pressing Inner Bearing Onto Pinion Checking Pinion Shaft Bearing Rolling Resistance
1. Press 1. Spring balance
2. Shaft protector 2. Pinion shaft
3. Pinion 3. String
4. Shim 4. Differential support housing
5. Inner bearing

Select the calculated shim thickness and retaining nut. Ensure the retaining nut

from the range available, and install is in good condition and, using Tool No.

on the pinion shaft with the chamfer FT.3168 (307978) tighten the nut until the

adjacent to the pinion gear. bearings are just supported (no free play
exists).

Pinion to ring gear bevel distance -

adjustable by shims 2.5 mm - 3.4 mm 4. Wrap a length of string evenly and without
insteps of 0.1 mm (0.010in.-0.136n. overlapping around the exposed input
in steps of 0.004 in.). spline and using a pull scale, measure the

force required to rotate the pinion shaft in
its bearings, Figure 7-132. The scale
should be read during rotation of the

2. Press the inner bearing onto the pinion pinion. Do not read the scale at the point
shaft, ensuring that it is fully seated, where rotation starts.
Figure 7-131.

5. Progressively tighten the retaining nut

IMPORTANT:  Place a new collapsible untila rotational pull is between 21 - 31 Lbf
spacer on the pinion shaft. DO NOT use the (9.5 - 14.0 kgf) on the spring scale.
old item.

It may be necessary to temporarily

3. Assemble the pinion bearing and spacer replace the differential and ring gear to
assembly into the support housing and prevent rotation of the pinion during
install the outer bearing, tabbed washer tightening of the bearing retaining nut.
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Figure 7-134
Reassembling Differential and Support Housing

Figure 7-133
Reassembling Differential

1. Side gear 1. Bearing track
2. Shaft 2. Adjuster ring
3. Thrust washer 3. Bearing

4. Bevel gear 4. Ring gear

6. When the specified pull scale reading is that they align with marks scribed during

achieved, lock the retaining nut to the
shaft by driving the locking sleeve part of
the nut into the slot machined on the
pinion shaft. Record the reading obtained
on the pull scale so that it can be used
later when the ring gear bearing preload
needs to be set..

Position a tabbed thrust washer and side
gear into one half of the differential
housing.

Locate the bevel gears and thrust
washers onto the shafts and position the
shafts into the differential housing, Figure
7-133. It will be necessary to lightly tap
each shaft to ensure they are fully seated
in the housing.

. Position the remaining tabbed thrust
washer and side gear into the second half
of the differential housing and assemble
the two halves of the housing, ensuring

10.

11.

12.
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disassembly.

Install the ring gear on the housing. Coat
the threads of the retaining bolts with
sealant, as specified in “Specifications”,
and tighten to 51 ft. Ibs. (70 N-m) torque.

Press the two side bearings onto the
housing, ensuring that they are both fully
seated.

Place the assembled differential housing
into the support housing and position the
bearing outer tracks, support housing end
caps, and bearing adjuster rings in their
respective positions, Figure 7-134.
Ensure that the centering bushes are in
position and that the relationship between
the ring gear and pinion is correct. The
ring gear should always be to the right of
the pinion when viewed from the input
side.
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13.

14.
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Figure 7-135
Measuring Ring Gear To Pinion Back Lash

. Adjuster ring

Pry bars
Ring gear
Dial indicator

Assemble the bearing cap retaining nuts
so that the caps are just pinched and, at
the same time, carefully adjust the
adjuster rings to ensure that the ring gear
is not forced into mesh with the pinion.
Take care during this procedure.
Tightening the cap nuts and forcing the
ring gear against the pinion could
seriously damage the gear set.

With the bearing cap retaining nuts fully
supporting the caps, but not fully
tightened, adjust the adjuster rings to
remove all free play. Do this by first
tightening the ring gear side locking ring,
moving the ring gear against the pinion
and then tightening the other adjuster until
it becomes difficult to move. DO NOT
force the adjuster.

Measure the backlash between the crown
and pinion by placing a dial indicator with
its stylus placed at 90 degrees to the
crown wheel teeth, Figure 7-135.

SECTION 7

16.

17,
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Turn the adjuster rings equal amounts, to
move the ring gear towards or away from
the pinion to achieve the specified
backlash. Ring gear backlash is 0.006 -
0.010 in. (0.15 - 0.25 mm). During this
operation, gently tap each bearing cap
with a soft-faced hammer to ensure the
cap and bearings remain correctly
seated. Repeat the backlash
measurement on two more teeth at
equidistant around the ring gear and
readjust as necessary.

To set the preload on the differential side
bearings, tighten each adjusterring by 1/2
to 1 notch and perform the following test to
ensure correct adjustment has been
achieved:

a. With the ring gear in mesh with the
pinion and the backlash correctly set,
rotate the pinion using the string and
pull scale and record the effort
required to rotate the pinion and the
ring gear/differential unit.

b. From this result, subtract the
previously recorded pinion only
bearing rolling resistance. Refer to
Steps 5 and 6.

Example:

Effort to rotate ring gear and pinion =
15 daN (15.3 kgf, 34 Ibf)

Effort to rotate pinion only

=11 daN (11.2 kgf, 25 Ibf)
Differential bearing rolling resistance
= 1511

=4 daN (4.1 kgf, 9 Ibf)

c. Adjust, where necessary, each
differential side bearing adjuster ring,
by equal amounts, to preserve the
backlash adjustment, until the rolling
resistance achieved is within the
lower band of the specified figure.



18.

19.
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21.

22,

Fully tighten the bearing cap nuts to 115 ft.
Ibs. (156 N-m) torque.

Recheck the backlash and then install the
adjuster ring lock tabs. Where necessary,
tighten the adjuster rings to align the tab
with the slot. Recheck the differential
bearing rolling resistance. Differential
bearing rolling resistance is 7.0 -10.6 lbf
(3.2 - 4.7 kgf).

Install a new oil seal in the pinion oil seal
housing, using driver handle No. 550 and
seal installer FT.3162 (307972).

Coat the mating surfaces of the pinion oil
seal housing and the differential support
casing with specified sealant. See
“Specifications.”

Carefully slide the housing over the pinion
and install the retaining bolts. Tighten the
bolts to 7 ft. Ibs. (10 N-m) torque.

INSTALLATION

1

Ensure that the differential support casing
and axle housing mating faces are
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thoroughly clean. Then coat these
surfaces with specified sealant. See
“Specifications.”

Carefully assemble the support casing to
the axle housing and evenly tighten the
retaining bolts to 74 ft. Ibs. (100 N'm)
torque.

Reassemble the axle shafts and swivel
hubs to the axle, as described earlier in
this section.

Install the axle on the tractor,
previously described in this Section.

as

Fill the axle center casing and the hubs
with oil type - 134D.

Oil capacities

Hub (each)

2.10 pints (1 liter)

Axle Differential 13.6 pints (6.5 liter)
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Figure 7-136
Drive Shaft To Axle Pinion Flange
1. Drive shaft
2. Bolt
REMOVAL

1. Position the tractor on a hard-level
surface. Apply the parking brake and
block the wheels.

2. Remove the drive shaft guard.

3. Support the drive shaft and remove the
bolts securing the drive shaft to the axle
pinion drive flange, Figure 7-136.

4. Remove the clamping bolts on the sliding
coupling connecting the drive shaft to the

Figure 7-137
Drive Shaft To Transfer Case Coupling

1. Transfer case
2. Connecting bolts
. Coupling

transfer case output shaft and disconnect
the coupler, Figure 7-137.

5. Remove the bolts securing the bearing

support bracket and withdraw the drive
shaft from beneath the unit, Figure 7- 138.

INSPECTION AND REPAIR

7-91

Remove the bolts securing the bearing to
the support and slide the bearing from the
drive shaft.

Inspect the drive shaft forwear or damage
and replace if necessary.
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3. Examine the drive shaft for straightness.
The drive shaft and bearing must be
replaced if the shaft is damaged.

\\
K
~ INSTALLATION

7 N

IR-8-3-75 — Tighten all nuts and bolts to the specified

Installation follows the removal procedure in
reverse. Oninstallation, observe the following
requirements:

, torque. Refer to the axle drawing in the
Figure:7-138 specification portion of this section.
Drive Shaft Support Bearing

1. Bearing
2. Support bracket
3. Support retaining bolt

— Grease the bearing and couplings.
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TRANSFER GEAR ASSEMBLY
DESCRIPTION AND OPERATION

Figure 7-139
Front Wheel Drive Transfer Gear Assembly
1. Idler gear 5. Sliding coupling assembly
2. Driven gear 6. Pinion drive gear
3. Detent mechanism 7. Rear axle pinion shaft

4. Qutput shaft

7-93




The front-wheel drive on the tractors is taken
via a transfer gear assembly housed in the
transfer case located at the bottom of the rear
axle center housing, Figure 7-139.

The transfer case gear train transmits the
drive from the pinion shaft to the drive shaft
which is located under the tractor and
protected by a guard. The drive shaft
connects directly to the pinion shaft of the
front axle.

A gear on the rear axle pinion drives the train
of two gears inside the transfer case. The
second gear in the train is connected to the
transfer gear output shaft via a sliding dog
clutch assembly, actuated by the spring
loader selector lever mechanism.

The front-wheel drive can be engaged and
disengaged under all normal operating
conditions using the selector lever located on
the right-hand side of the operator on the side
of the instrument console. The front-wheel
drive is engaged when the selector lever is in

SECTION 7 - STEERING AND FRONT AXLE

the “up” position and disengages when the
lever is in the “"down” position.

Moving the selector lever to engaged position
(up) moves the selector fork operating the
sliding coupling/dog clutch rearwards. Should
a tooth to tooth situation occur on the dog
clutch, the rear springs in the sliding coupling
will be loaded trying to force the shift gear half
of the clutch rearwards. As the driving gear
rotates, the dog clutch teeth will move relative
to one another and the springs will ensure full
engagement takes place.

Moving the selector lever to the disengaged
position (down) moves the fork forwards. If
there is a large torque difference between the
shift gear and driving gear, the dog clutch
teeth will not separate.

In this situation, the front springs of the sliding
coupling will be loaded, trying to force the shift
gear forwards. When the torque equalizes,
the dog clutch teeth will separate due to the
springs and disengage the front drive.
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OVERHAUL

Figure 7-140
Transfer Case Installation

. Actuating lever

2. Drain plug

3. Drive shatt coupling

. Transfer case securing bolts

REMOVAL

1s

Park the tractor on a hard level surface
and block the wheels.

Remove the drive shaft guard.

Remove the transfer case/rear axle drain
plug, Figure 7-140, and allow the oil to
drain into a suitable container. Replace
the drain plug.

Disengage the front-wheel drive and
disconnect the selector lever linkage from
the actuating lever at the transfer case.

NOAWONN—

Figure 7-141
Transfer Gear Assembly

. Idler gear

. Detent adjuster

. End cap

. Output shaft

. Sliding coupling assembly
. Driven gear

. Idler gear retaining bolts

Disconnect the drive shaft coupling from
the transfer case output shaft. Refer to
Figure 7-140.

Support the weight of the transfer case on
a trolley jack and remove the transfer
case to center housing securing bolts.
Carefully withdraw the transfer case
assembly.

DISASSEMBLY

Withdraw the idler gear shaft retainer
bolts, Figure 7-141, and remove the
retainer.

2. Using a suitable press, remove the idler

gear shaft and withdraw the idler gear and
bearing assembly.
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Figure 7-142
Transfer Case

1. Transfer case
2. Blanking plug

3. Remove the output shaft end cap
retaining bolts and withdraw the end cap
and drive shaft guard retaining bracket.

4. Remove the detent adjusting bolt and
withdraw the spring and ball.

5. Remove the blanking plug in the rear of
the transfer case, Figure 7-142.

NOTE: The end of the output shaft is
situated very close to the face of the
blanking plug and care must be taken if
drilling a hole in the plug to assist in
applying leverage to remove the plug.

6. Position the transfer case assembly on a
suitable press and insert two 80 mm long
bolts between the driven gear and

Figure 7-143
Output Shaft Removal

. Press

. Output shaft
. 80 mm bolts
. Driven gear

BN —

transfer casing, Figure 7-143. Press the
shaft from the transfer case.

NOTE: The two 80 mm (3”) bolts will
ensure that the rear bearing remains
seated in the casing. Failure to achieve
this will make shaft removal difficult.

NOTE: Where the driven gear Is a
similar diameter to the sliding coupling, it
is necessary to reduce the thickness of
the bolt heads in order that they can be
positioned between the coupling and
driven gear to enable shaft removal.

7. Using the transfer gear actuating lever,
position the fork to the front of the casing.
Remove the sliding coupling assembly
and thrust washer. Moving the fork fully
forward will also press the detent shaft
plug from the casing. Retrieve the plug.
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Figure 7-144 Figure 7-145
Shaft and Fork Installation Fork and Detent Shaft Assembly
1. Fork 1. Pin
2. Pin 2. Fork
3. Detent shaft 3. Actuating shaft
4. Detent shaft
5. Ball and spring
6. Detent adjuster
7. Locknut
8. Plug
9. Ball and spring
10. Transfer case
8. Remove the driven gear and thrust 11. Remove detent shaft from casing the
washer from the casing. To aid removal, knock the pin from the shaft. Retrieve the
twist the gear through 180 degrees so that remaining detent ball and spring. Refer to
the dog clutch teeth are facing rearwards. Figure 7-145.

9. Using a pin punch, knock the pin securing
the fork on the detent shaft into the center ) . _
of the shaft, Figure 7-144. 12.Using a pin punch drive the lever
assembly retaining pin from the actuating
lever shaft. Remove the lever and shaft
from the casing.

NOTE: Do not attempt to knock the pin
through the shaft, as this will prevent
removal of the shaft.

13. Remove the rear bearing snap ring,

Figure 7-146, and using a suitable press

10. Push the detent shaft toward the rear of and step plate adaptors, Tool Nos.
the housing and remove the fork. 630T/14 or 15 or 9211, remove bearing.
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1

Figure 7-146
Output Shaft Rear Bearing
Snap ring

2. Bearing

14.

15.

16.

17.

Using a suitable press and step plate
adaptor, Tool No. 630T or 9211, remove
the dust and oil seal from the output shaft
end cap, Figure 7-147.

Remove the actuating lever oil seal from
the transfer case.

Remove the snap ring from the sliding
coupling assembly and separate the
components, Figure 7-148.

Remove the retaining ring from the idler
gear and bearing assembly and separate
the components, Figure 7-149.

1.
2.
3.
4.

Figure 7-147
End Cap Assembly
Dust seal
Oil seal
Sealing ring
End cap

IR-8-4-10
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Figure 7-148
Sliding Coupling Assembly

Collar

Shift gear
Springs
Retaining ring
Snap ring
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4. Examine the transfer casing for cracks
and replace if necessary.

5. Replace the dust seal, oil seal, and
sealing ring in the end cap.

6. Replace the actuating lever oil seal.

REASSEMBLY
IR-8-4-11 ¥
Figure 7-149
\Bler Baar Assembly With reference to Figure 7-150

1. Bearing

2. Retaining ring

3. Idler gear

4. Retaining ring

1. Assemble the actuating lever and shaft to
the transfer case.

2. Insert the detent spring and ball into
transfer case drilling and install shaft. To
ease installation, locate the ball in the

INSPECTION AND REPAIR machined slot in the shaft, push shaft
forward, and then rotate shaft to seat ball.

1. Cleanall Components in a suitable solvent 3. Locate the actuating lever in the gate on
and dry with a lint-free cloth. the fork and position the fork on detent
shaft. Retain fork on shaft with roll pin.

4. Reassemble the sliding coupling
2. Inspect all gears for damage and replace assembly.

if necessary.

5. Where front bearing replacement has
been necessary, install the bearing onto
the output shaft. Ensure the snap ring,

3. Inspect all bearings for wear or damage which limits travel of the sliding coupling,
and replace if necessary. is also correctly located on the shaft.
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Figure 7-150
Transfer Gear Assembly - Exploded View

. Ildler gear bearing
. Bearing retainer
. Thrust washers

. Blanking plug

. Snapring

. Rear bearing

. Driven gear

: Drainf)ug
. Transter case

. Actuating lever
. Oil seal

“0Woo~NOOIARWN—
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6. Position the driven gear in the transfer
case. To ease installation, install gear with
dog clutch teeth facing rearwards and
then turn the gear through 180 degrees to
position teeth forwards.

7. Position the sliding coupling on the
actuating fork. Pass the output shatft

7-100

. Detent shaft components
. Actuating lever shaft

. Fork

. Sliding coupling assembly
. End cap assembly

. Front bearing

. Output shaft

. Snap ring

. Shaft and retainer

. Bearing retainer

. Idler gear

through the front of the transfer casing,
through the coupling and driven gear
while, at the same time, positioning the
thrust washer to the front of the gear.

Using a suitable press and sleeve, press
the output shaft and front bearing into the
casing, Figure 7-151.
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Figure 7-151
Installing Output Shaft Front Bearing
1. Sleeve
2. Bearing

3. Sliding coupling assembly
4. Output shatft

9. Coat the detent shaft blanking plug with
appropriate sealant, and press the plug
into the bore in the housing.

SECTION 7
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Figure 7-152
Installing Output Shaft Rear Bearing

1. Step plate adaptors
2. Bearing

13. Ensure the output shaft rotates freely and
install a new blanking plug into the rear of
the casing.

14.

Install the drain plug.

10.

i

12

Install the end cap assembly and drive
shaft guard retaining bracket. Tighten the
retaining bolts to 17.5 ft. Ibs. (24 N'm)
torque.

Position the driven gear thrust washer
over the output shaft and using a suitable
press and step plate adaptors, Tool No.
630T or 9211, install the rear bearing,
Figure 7-152. The bearing must only be
pressed into the bore sufficiently to allow
the locating snap ring to be installed.
Install the snap ring.

Reassemble the idler gear and bearing
assembly and install in the casing. Retain
the idler gear in position with the retainer,
tightening the bolts to 17.5 ft. Ibs. (24 N-m)
torque.

15. Install the activating lever onto the shaft
and retain with the roll pin.

16. Install detent outer ball and spring. Coat
the threads of the adjusting stud with
sealant, and adjust detent pressure untila
26 Ibf (12 Kgf) is required on the operating
lever to activate detent, Figure 7-153.

17. Lock detent adjusting stud in position by
tightening the locknut.

INSTALLATION

Installation of the transfer case follows the
removal procedure in reverse. On installation,
observe the following requirements:
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Figure 7-153
Detent Adjuster

1. Detent adjuster
2. Spring balance

SECTION 7 - STEERING AND FRONT AXLE
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Install a new mounting face gasket.

Tighten all bolts to 35.5 ft. Ibs. ((48 N-m)
torque.

With the unit on level ground, refill the rear
axle with new oil.

Rear axle olil

Type 134D hydraulic oil
Capacity

KF3P - 8.5 gal. (22.0 liters)
DFOP, DF1Q

LF4P/Q, LF5Q - 10.7 gal. (40.6 liters)
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Figure 7-154 Figure 7-155
Transfer Gear Operating Cable At Transfer Case Transfer Gear Operating Cable At Side Console

1. Retaining bracket 1. Retaining bracket

2. Cable clevis 2. Clamp retaining screw
3. Clevis pin 3. Cable clevis

4. Actuating lever 4, Clevis pin

5. Cable locknuts

REMOVAL 6. Disconnectthe cable atthe selector lever,
Figure 7-155. Loosen the cable clamp
retaining screws and pull the cable

1. Disengage the front-wheel drive and through the clamp.
disconnect the selector lever linkage from
the actuating lever at the transfer case,
Figure 7-154. 7. Pull the cable from the tractor from
underneath the cab.

2. Loosen the cable adjusting nuts at the INSTALLATION
bracket attached to the loader sub-frame,
Figure 7-154.

1. Route the cable up into the cab and
through the cable clamp. Secure the

clamp retaining screws, Figure 7-155.
3. Pull the cable from the bracket.

2. Connect the cable to the selector lever

4. Remove the side console lower panel apd retain with the clevis pin and split pin,
retaining screws. Figure 7-155.

3. Attach the cable to the transfer case
5. Remove the front-wheel drive selector actuating lever and retain with the clevis
lever knob and remove the panel. pin, Figure 7-154.
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4. Position the cable into the retaining

bracket, Figure 7-154, and hand tighten
the locking nuts.

Install the side console lever panel and
tighten the retaining screws. Install the
selector lever knob and tighten the
retaining screw.

SECTION 7 - STEERING AND FRONT AXLE

6.
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Position the selector lever in the
disengaged, lower position. Ensure the
transfer case actuating lever is in the
disengaged position. Adjust the cable
locknuts so that when the selector leveris
operated the lever does not hit the
console lower panelin either the engaged
or disengaged position.

Tighten the locknuts.
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TRANSFER GEAR ASSEMBLY

FRONT AXLE TYPE

Heavy-duty, center-driven, double reduction (ring gear and pinion plus planetary hubs)

STEERING TURN ANGLE

(Dependent ontrack setting) .......coovivevivriivnnesn

AXLE OSCILLATION ANGLE ....::.voaucamensssvsose

OVERALL WIDTH ..o

(WHEEL MOUNTING FLANGE)

FRONT AXLE RATIOS

Overall:

Ring Gear and Pinion

Planetary Hubs

Matching Transfer Gear Assembly

OIL CAPACITIES

Hub (each
Liters Imp.
Pints
U.S. Pints

Axle Differential
Liters
Imp. Pints
U.S. Pints

KF3P

10.33:1
1.724

6:1

0.735:1

7-105

50 degrees

12 degrees-

1884 MM (74.2 IN)

DFOP, DF1Q, DFOP, DF1Q,
LF4P/Q, LF5Q LF4P/Q, LF5Q
European Americas
16:1 14.3:1
2.67:1 2.383:1
6:1 6:1
1.037:1 1.037:1
1 1
1.76 1.76
2.10 2.10
6.5 6.5
1.4 11.4
13.6 13.6



SECTION 7 - STEERING AND FRONT AXLE gl

CLEARANCES AND ADJUSTMENTS

Fromt Whoel TO-IN =& o, casnmuis s s samvming 54 5 noaas 0-4.0mm (0.16in)

Axle Hub Bearing Rolling Resistance .................. Non-adjustable, pre-set

Ao SHBLENG TIOBE v s vsvievnm s s o v ommenan 5§ § & g Non-adjustable, pre-set
Swivel Bearing Prasload . susissin s o v aomnsin s » 5 § s 0.2 - 0.4 mm (0.008 - 0.016 in)

Adjustable by shims of:-
0.10 mm (0.0040 in)
0.19 mm (0.0076 in)
0.35 mm (0.0140 in)

Drive Pinion Beating RO «voves o « v vosmmani s o 5 s smusn 9.2-13.7 daN

Resistance (see text) (21 - 31 Ibf) (9.5 - 14.0 kgf)

Pinion to Ring Gear Backlash ...........c.ccvvvvn.... 0.15 - 0.25 mm (0.006 - 0.010 in)
Pinion to Ring GearBevel ................ § % § 5§ AeATE Adjustable by shims

Distance (see text) 2.5 mm - 3.4 mm in steps of 0.1 mm

(0.010in - 0.136 in steps of 0.004 mm)
Differential Bearing Rolling ..........ccoiiiiiiinn.... Drive Pinion Bearing Rolling

Resistance (see text) Resistance plus 3.1 - 4.7 daN
(7.0 - 10.6 Ibf) (3.2 - 4.8 kgf)

LUBRICANTS

Fill with correct grade, quantity, and type of oil, as spécified in the relevant Operator's Manual.
GREASE FITTINGS

Grease with the correct grade, as specified in the relevant Operator’s Manual.

THREAD SEALANT

To Ford Specification - ESK-M4G247-A2 (Loctite 243 or 542).
Crown wheel retaining bolts, planetary shaft cover screw heads.

To Ford Specification - ESE-M4G203-A2 (Loctite 270/271).
Axle support pillar retaining bolts.

DOWELL FIXATIVE ADHESIVE

To Ford Specification - SPM-2G9120-A (Loctite 638).
Differential support housing to axle casing dowel.

FLANGE SEALANT (FACE-TO-FACE SEALANT)

To Ford Specification ESK-M4G269-A (Loctite Superflex Silicone, Loctite 518 or Silastic 732).

Planetary carrier to hub housing, differential support housing to axle casing and pinion oil seal
housing.
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SECTION 7

WEAR RING RETAINER

To Ford Specification ESK-M4G269-A (Loctite 518).
Hub seal wear ring.

TRANSFER GEAR ASSEMBLY

TYPE

Rear axle centralized mounting with dog-type non-slip clutch. Mechanically engaged and

released.
DFOP, DF1Q,
KF3P LF4P/Q, LF5Q
TRANSFER GEAR ASSEMBLY RATIO 0.735:1 1:037:1
Drive Pinion Teeth 25 28
|dler Gear Teeth 38 33
Driven Gear Teeth 34 27

ACTUATING LEVER DETENT ADJUSTMENT

Adjust until effort required to activate lever when measured with a spring balance is equivalent

to 12 kgf (26 Ibf).

OIL CAPACITY

TIBRSIY CASO: . i vy swwmwis o s & & smwmwrass 3 § 5 Eawines & 5 Lubricated by Rear Axle Oil.

Increase in Rear Axle Oil Capacity with Transfer Case Installed

Liters 1.0

Imp. Pints 1.7

U.S. Pints 2.1
SEALANT

To Ford Specification SJ-M4G9102-A (Loctite 573).
Detent adjustment screw and detent shaft blanking plug.
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SECTION 7 — STEERING AND FRONT AXLE

TORQUE SPECIFICATIONS
FWD AXLE

S

©

Q ©

2

Figure 7-156
Fig. Ref. N'm Kgf.m Lbf. ft
1 70 7 51
2 70 7 51
3 10 1 7
4 87 5.8 42
5 352 35.9 260
6 57 5.8 42
7 57 5.8 42
8 56 5.7 4
9 100 10.2 74
10 156 15.9 115
11 70 7 51
12 40 4.1 30
13 250 25.4 184
14 34 35 25
15 80 8.2 59
16 137 13.8 100
17 70 6.9 50
18 140 14.1 102
19 515 53 380
20 240 24 177
21 258 26.3 190
22 300 30.4 220
Front Wheel Nuts - FWD 270 27.5 - 200
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SECTION 7

Figure 7-144
Shaft and Fork Installation

1. Fork
2. Pin
3. Detent shaft

8. Remove the driven gear and thrust
washer from the casing. To aid removal,
twist the gearthrough 180 degrees so that
the dog clutch teeth are facing rearwards.

9. Using a pin punch, knock the pin securing
the fork on the detent shaft into the center
of the shaft, Figure 7-144.

NOTE: Do not attempt to knock the pin
through the shaft, as this will prevent
removal of the shaft.

10. Push the detent shaft toward the rear of
the housing and remove the fork.

—_

12;

13.

7-97

SOENDNP DN~

Figure 7-145
Fork and Detent Shaft Assembly
Pin
Fork

. Actuating shaft
. Detent shaft

Ball and spring
Detent adjuster
Locknut

Plug

. Ball and spring
. Transfer case

. Remove detent shaft from casing the

knock the pin from the shaft. Retrieve the
remaining detent ball and spring. Refer to
Figure 7-145.

Using a pin punch drive the lever
assembly retaining pin from the actuating
lever shaft. Remove the lever and shaft
from the casing.

Remove the rear bearing snap ring,
Figure 7-146, and using a suitable press
and step plate adaptors, Tool Nos.
630T/14 or 15 or 9211, remove bearing.



SECTION 7 — STEERING AND FRONT AXLE

(a) (M)
- \
ﬁ” *

"4

1

Figure 7-146
Output Shaft Rear Bearing
Snap ring

2. Bearing

14.

15.

16.

17,

Using a suitable press and step plate
adaptor, Tool No. 630T or 9211, remove
the dust and oil seal from the output shaft
end cap, Figure 7-147.

Remove the actuating lever oil seal from
the transfer case.

Remove the snap ring from the sliding
coupling assembly and separate the
components, Figure 7-148.

Remove the retaining ring from the idler
gear and bearing assembly and separate
the components, Figure 7-149.

IR 09 L
Figure 7-147
End Cap Assembly
1. Dust seal
2. QOil seal
3. Sealing ring
4. End cap

IR-8-4-10 i

Figure 7-148
Sliding Coupling Assembly

Collar

Shift gear
Springs
Retaining ring
Snap ring

Do ho e
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SECTION 7

TRANSFER GEAR OPERATING CABLE - ADJUSTMENTS

Figure 7-154
Transfer Gear Operating Cable At Transfer Case

Figure 7-155
Transfer Gear Operating Cable At Side Console

1. Retaining bracket 1:
2. Cable clevis 2.
3. Clevis pin 3.
4. Actuating lever 4,
5. Cable locknuts

Retaining bracket
Clamp retaining screw
Cable clevis

Clevis pin

REMOVAL 6. Disconnectthe cable atthe selector lever,

Figure 7-155. Loosen the cable clamp
retaining screws and pull the cable

1. Disengage the front-wheel drive and through the clamp.

disconnect the selector lever linkage from
the actuating lever at the transfer case,
Figure 7-154. 7. Pull the cable from the tractor from

underneath the cab.

2. Loosen the cable adjusting nuts at the
bracket attached to the loader sub-frame,
Figure 7-154.

INSTALLATION

1. Route the cable up into the cab and
through the cable clamp. Secure the

clamp retaining screws, Figure 7-155.
3. Pull the cable from the bracket.

2. Connect the cable to the selector lever

4. Remove the side console lower panel and retain with the clevis pin and split pin,

retaining screws.

Remove the front-wheel drive selector
lever knob and remove the panel.

7-103

Figure 7-155.

Attach the cable to the transfer case
actuating lever and retain with the clevis
pin, Figure 7-154.



4. Position the cable into the retaining

bracket, Figure 7-154, and hand tighten
the locking nuts.

. Install the + 2 console lever panel and

tighten the :taining screws. Install the
seleztor lever knob and tighten the
retaining screw.

SECTION 7 - STEERING AND FRONT AXLE

6.

7

7-104

Position the selector lever in the
disengaged, lower position. Ensure the
transfer case actuating lever is in the
disengaged position. Adjust the cable
locknuts so that when the selector leveris
operated the lever does not hit the
console lower panel in either the engaged
or disengaged position.

Tighten the locknuts.



SECTION 7

SPECIFICATIONS - FRONT-WHEEL DRIVE AXLE AND
TRANSFER GEAR ASSEMBLY

FRONT AXLE TYPE

Heavy-duty, center-driven, double reduction (ring gear and pinion plus planetary hubs)

STEERING TURN ANGLE

(Dependentontrack setting) «o.o.vevvwoniensssssasnns 50 degrees
AXLE OSCILLATION ANGLE ........cccveeaenncenans 12 degrees-
OVERALL WIDTH .......ccommepsoessusvommmmsesuseas 1884 MM (74.2 IN)

(WHEEL MOUNTING FLANGE)

FRONT AXLE RATIOS

DFOP, DF1Q, DFOP, DF1Q,
KF3P LF4P/Q, LF5Q LF4P/Q, LF5Q

European Americas

Overall: 10.33:1 16:1 14.3:1
Ring Gear and Pinion 172« 2.67:1 2.383:1
Planetary Hubs 6:1 6:1 6:1
Matching Transfer Gear Assembly 0.735:1 1.037:1 1.037:1
OIL CAPACITIES
Hub (each

Liters Imp. 1 1 1

Pints 1.76 1.76 1.76

U.S. Pints 2.10 2.10 2.10
Axle Differential

Liters 6.5 6.5 6.5

Imp. Pints 11.4 11.4 11.4

U.S. Pints 13.6 13.6 13.6



SECTION 7 - STEERING AND FRONT AXLE

CLEARANCES AND ADJUSTMENTS

FrontWheel Toe-in ...... ittt iiiiiiinnnn 0-4.0mm (0.16 in)

Axle Hub Bearing Flolling idesistance ........c.cvvvvnnn. Non-adjustable, pre-set

Axle Staft End FIOEE <. issvisnss i sasimesiiss i pasmenni Non-adjustable, pre-set
Swivel Bearing Pre-Load ......coiiiiiiiiiiieninnnnn. 0.2 - 0.4 mm (0.008 - 0.016 in)

Adjustable by shims of:-
0.10 mm (0.0040 in)
0.19 mm (0.0076 in)
0.35 mm (0.0140 in)

Crive Pinion Bearing RONNG .. « « « v vawmwns o ¢ ¢ swnposms 9.2-13.7 daN

Resistance (zee text) (21 - 31 Ibf) (9.5 - 14.0 kgf)

Pinio::to R g GearBacklash ............cciviiiinnn. 0.15-0.25 mm (0.006 - 0.010 in)
ontoRing GearBevel .......c.cemwens 4§ R AR Adjustable by shims

L. *ance {coe text) 2.5mm -3.4 mm in steps of 0.1 mm

(0.010in- 0.136 in steps of 0.004 mm)
Difterential Bearing Rolling ... s s« s cuwmwnns s s 0 sommmsminis Drive Pinion Bearing Rolling

Res .tance (see text) Resistance plus 3.1 - 4.7 daN
(7.0 - 10.6 Ibf) (3.2 - 4.8 kgf)

LUBRICANTS

Fill with correct grade, quantity, and type of oil, as specified in the relevant Operator’s Manual.
GREASE FITTINGS

Grease with the correct grade, as specified in the relevant Operator's Manual.

THREAD SEALANT

To Ford Specification - ESK-M4G247-A2 (Loctite 243 or 542).
Crown wheel retaining bolts, planetary shaft cover screw heads.

To Ford Specification - ESE-M4G203-A2 (Loctite 270/271).
Axle support pillar retaining bolts.

DOWELL FIXATIVE ADHESIVE

To Ford Specification - SPM-2G9120-A (Loctite 638).
Differential support housing to axle casing dowel.

FLANGE SEALANT (FACE-TO-FACE SEALANT)

To Ford Specification ESK-M4G269-A (Loctite Superflex Silicone, Loctite 518 or Silastic 732).

Planetary carrier to hub housing, differential support housing to axle casing and pinion oil seal
housing.
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SECTION 7

WEAR RING RETAINER

To Ford Specification ESK-M4G269-A (Loctite 518).
Hub seal wear ring.

TRANSFER GEAR ASSEMBLY

TYPE

Rear axle centralized mounting with dog-type non-slip clutch. Mechanically engaged and
released.

DFOP, DF1Q,
KF3P LF4P/Q, LF5Q
TRANSFER GEAR ASSEMBLY RATIO 0.735:1 1:037:1
Drive Pinion Teeth 25 28
Idler Gear Teeth 38 33
Driven Gear Teeth 34 27

ACTUATING LEVER DETENT ADJUSTMENT

Adjust until effort required to activate lever when measured with a spring balance is equivalent
to 12 kgf (26 Ibf).

OIL CAPACITY

TranSIer GaSO . s i s ovueminin v 3 8 wemenssn 5 5 7 # poasaing Lubricated by Rear Axle Oil.

Increase in Rear Axle Oil Capacity with Transfer Case Installed

Liters 1.0

Imp. Pints n 87

U.S. Pints 2.1
SEALANT

To Ford Specification SJ-M4G9102-A (Loctite 573).
Detent adjustment screw and detent shaft blanking plug.
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SECTION 7 - STEERING AND FRONT AXLE

TORQUE SPECIFICATIONS
FWD AXLE

Figure 7-156
Fig. Ref. N'm Kgf.m Lbf. ft
1 70 7 51
2 70 7 51
3 10 1 7
4 57 5.8 42
H 352 35.9 260
6 57 5.8 42
7 57 5.8 42
8 56 57 41
9 100 10.2 74
10 156 15.9 115
11 70 7 51
12 40 41 30
13 250 25.4 184
14 34 3.5 25
18 80 8.2 59
16 137 13.8 100
17 70 6.9 50
18 140 141 102
19 515 53 380
20 240 24 177
21 258 26.3 190
22 300 30.4 220
Front Wheel Nuts - FWD 270 27. 200
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SECTION 7

TORQUE SPECIFICATIONS
TRANSFER GEAR ASSEMBLY
Fig. Ref. N'm Kgf.m Lbf. ft
1 48 4.9 35.5
2 60 6.0 44.0
3 87 8.8 64.0
4 24 2.4 145
5 24 2.4 1#.5
SPECIAL TOOLS

Fixture - Ring Gear and Pinion Bevel Setting
Oil Seal Installer - Axle Shaft (Swivel Casing)
Qil Seal Installer - Axle Shaft (Center Casing)
Oil Seal Installer - Differential Pinion

Bushing Installer - Axle Shaft (Swivel Casing)
Bushing Installer - Axle Shaft (Center Casing)
Wrench - Differential Pinion Bearing Nut
Driver Handle

Slide Hammer

Slide Hammer Puller

Puller Attachment

Slide Hammer

Puller

FT.3135
FT.3162
FT.3162
FT.3162
FT.3164
FT.3165
FT.3168
550

943
943S
951
954C
1003
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Figure 7-157
4775 FNH04775
307972 -~
307972 --
307972 -
307974  --
307975  --
307978  --
9507 FNHO9507
9567 FNH09567
9190 FNH09190
9508 FNHO9527
9516 FNH09516
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SECTION 4 - TRANSMISSION
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Complete Overhaul, ............. 4-35
Component installation, ...... 445
Component removal, ......... 4-35
Gearshift components, ....... 4-35
Installation - countershaft
pre-load check, ............ 4-39
Installation - gearshift
components, .............. 444
Installation - output shaft
pre-load check, ............ 441
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REFILLING TABLE

oW

IMPORTANT: The fluids and lubricants in your machine as delivei..
this manual. The mixing of alternative fluids and lubricants with .

your machine as supplied is not recommended and could result in
machine c~mponents. When alternative fluids are to be used as listed, 1w

system and renll to ure appropriate level.

1 those listed in
d lubricants in
1amage to the
. the respective

PART TO BE Litres FIAT Temperature itional
REFILLED Tradename of part G ‘cation
Mixt  of water and
antifreeze to be mixed with
50% water. This mixture
Cooling system 162 |  PARAFLU >-g5 | Deamm-oxciing, s
corrosive, anti-scale and
anti-foaming properties,
and cannot freeze above
-35°C
ASTM diesel fuel N.2-D
Fuel Tank 90.8 TT. Type of good make
and quality.
Engine 7.6 | AMBRA SUPER , .
(excluding oil filter 5W-40 15 + 50 EP?&”[‘;,?&'P’\I’"S';L‘@ 04D
Filter 0.97 10W-30 25420 |° vice
- TUTELA GI/M ATF Type A SUFFIX A
Gear-box 18 | TUTELA GI/A DEXRON I
AN 1 f5 (A %
Qil for mechanical
E:Si?f dﬁ?ﬂ:) WL%REI LDA: A transmission MIL-L-2105C
or GL5 API service.
Rear Axle 40.6 TUTELA APl GL4
(twin drive) +1 MULTI F OTTO
IDRAULICAR -
Hydraulic unit 795 | AP31 (10W) 25+ 10 srydDrlaN“gﬁ gg 4':,21%2%24459
AP51 (10W) 5 + 50
. TUTELA GI/M ATF Type A SUFFIX A
Power steering 19 | TUTELA GIA DEXRON Il
. : : Qil for mechanical
2\'&?3232; housing 6.5 W-IE-BL(JJ;I-I& lbp: A transmission MIL-L-2105C
or GL5 API service.
Rear Axle hub 6.5 TUTELA ,[O” tor mepha&;:flL 5105C
(twin drive) : WS0/M D-A IFREILES N Bl =
or GL5 API service.
Rear Wheel Bearings TUTELA
(singe drive) : MR2 N.LG.L2
Various grease cup TUTELA N.L.G.l.2
Extendible
Exeaudior&m MR2 MOLYKOTE 321R

e
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