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MAINTENANCE SUPPLY ITEM (MSI)
IDENTIFICATION

Table 1 -

Engine -

Location of ldentificatlon Numbers on
Maintenance Supply Items

Left hand front of the engine below the air
conditioner compressor

Transmission

-
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Front Axle -

Fifth Wheel -

Intermediate

Axle -

Rear Axle -

Above the output flange

Centre front of the axle

Front edge of the turntable

Right hand side of the axle housing

Right hand side of the axle housing
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SPECIAL TOOLS
Many of the procedures described in this EMEI require the use of special tools, jigs or fixtures. The special tools are listed in Table 2 and illustrated in Fig. 1
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Table 2 - Special Tools
Part No./ltem Name

Para No.

Use

ST-l 138
ST- 1293
3375981
PED 7000
Ml4580
7057
Ml4587
Ml4585
M 14586
844
ST-l 274
M8936
NATO 12-pin socket tester

27
28
56
71
88,105,107
95,99,102
106,108
114
118
192,194
206
280
267

Fan belt tension gauge.
Water pump belt tension gauge.
Fuel pump idle adjusting tool.
Clutch brake adjusting tool.
Yoke puller.
Universal joint bearing cap puller.
Yoke installation tool.
Rear hub seal installer.
Front hub seal installer.
Ball joint remover.
Alternator belt tension gauge.
Moulding strip installer.
Test trailer wiring.

ST-1 138

PED 7000

ml
ST-1 293

lollol

3375981

7057
Figure 1 -

xx

Special Tools
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SHAFT

2312

~-

2750

IN INCHES

Ml4587
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ALL DIMENSIONS

VEHICLE G 883
Issue 1, Aug 88

844

Ml4585
ST-1 274

Ml4586

M8936
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LIST OF LUBRICANTS
Table 3 -

Equipment
Engine (including filters)
Transmission
Intermediate Differential
Rear Differential
Steering Box Input Shaft
Power Steering Reservoir
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Front Wheel Hub
Radiator Inhibitor
Radiator Antifreeze
Propeller Shaft
Hydraulic Reservoir
Air Conditioner Compressor
Refrigerant
Fifth Wheel

xxii

Llst of Lubricants

Lubricant

Capacity (Lltres)

41
OMD-115
14.2
OMD-115
16
OEP-600
13
OEP-600
XG-274
As required
SAE 15W/40
5
(class CC/CD)
OEP-600
0.375
DCA4
Cartridge
Ethylene Glycol
9.2 (20% by volume)
XG-276
As required
227
Hydraulic Fluid 68
As per dipstick
SUNISO No. 5 GS
FREON R12
1.83 kg (4 lb)
XG-274
As required
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TRUCK, TRACTOR, HEAVY, MC4
INTERNATIONAL SF2670 W/INTEGRAL SLEEPER

UNIT REPAIR
INTRODUCTION
This EMEI contains procedures for removdismantling,
repairing,
assembling
and
ing,
installing various components
of the truck, tractor, heavy, MC4 (see Fig. 2). Where applicable,
instructions
for the adjustment,
lubrication
and
minor servicing of these items are included.
1.

i

j

UNCONTROLLED WHEN PRINTED

;
:

.-

CAUTION
Do not use adhesive tapes to seal fuel or oil
openings. The adhesive tape is soluble in fue!
or oil and can cause contamination. Remove
temporary covers before assembling.

/

CAUTION
Before
removing
any
electrical
system
components, disconnect the battery leads.

!
3.
When disconnecting
electrical
hoses and fittings, remove clamps

connectors
as required

Figure 2 -

damage

to connectors

and

4.
Discard all used gaskets, seals, cotter pins,
tab washers, lock pins, key washers and lock
washers. Discard all contaminated
fuel and lubricants drained from the truck.
Use only those fuels and lubricants specified
5.
EMEI
VEH
G889
in the Servicing Instruction,
and the User Handbook when replenishing
fuel
or lubricants.
6.
Any fastenings
or fittings being tightened
to prescribed
torques are to have dry, clean
threads unless otherwise specified. When specified, thread sealants are to be applied to dry,
clean, oil free threads.

2.
Prevent dirt and foreign objects from entering any component
by placing clean temporary
coverings
over all exposed openings,
including
hoses, tubes and lines.

I

gain slack and avoid
fittings.

/

or
to

7.
The engine cooling system contains Ethylene Glycol Antifreeze at a concentration
of four
parts water to one part Ethylene Glycol in addition to the additives from the coolant conditioner cartridge. When there is a need to drain the
cooling system, use a suitable receptacle to collect the coolant mixture being drained. This will
facilitate its reuse later and also eliminates the
need to renew the conditioner
cartridge out of
the scheduled service period. Before reusing the
coolant mixture, check and if necessary adjust
the mixture
concentration
in accordance
with
the manufacturer’s instructions.

Truck, Tractor, Heavy, MC4
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ENGINE-GROUP

1

011Filter
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1.

TRANSMISSION

Replacement
a.

Clean the area around the filter assembly
with a suitable cleaning agent and blow
dry with compressed air.

b.

Remove the spin-on oil filter using a suitable oil filter wrench (see Fig. 3).

Figure 4 b.

tzJk
Figure 3 -

SPINmON
OIL
FILTER
Oil Filter -

MOUNT

Transmission

Mounting

Remove the nuts and washers from the
engine mounting bolts (see Fig. 5).

Replacement

C.

Clean the oil filter mounting
face.

d.

Lubricate the gasket surface
using clean engine oil.

e.

Fill the filter with clean engine oil and
then install the filter on the oil filter
mounting adapter. Tighten the filter until
the gasket contacts the adapter surface.
-----

adapter

-.

surBOLT

of the filter

INSULATOR

.-.-

CA U TIOM
Overtghtenq
c’,sto/-t
may
the j
threads or damage the f/Uer element
seal.
I---____-.. .f.

Using a suitable oil filter wrench, tighten
the filter an additional three quarters to
one turn.

9

Operate the engine and check for oil
leaks. Stop the engine, rectify any leaks
and top-up the engine oil as necessary.

Engine Rear Mounting
2.

Removal
a.

Loosen
the transmission
mounting
the chassis crossmember (see Fig. 4).

at

+-7L,L”
Figure 5 c.

.,,L

CHAiSlS

Engine Rear Mounting

Position a suitable jack under the transmission assembly, then raise the transmission
and
engine
assembly
until
sufficient
clearance
is
obtained
to
remove the bolts and insulators
from
the mounting bracket. Discard the insulators.

VEHICLE G 883
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6). Install the washers and lower insulator blocks on the mounting bolts, then
position the bolts through the chassis
crossmember,
the upper insulator blocks
and the spacer.

Installation
a.

Install the new insulators and the bolts,
then lower the transmission
and engine
assembly into position.

b.

Install
the washers
and
nuts,
then
torque the bolts to 265290
Nm (19621 4 Ibft).

c. Torque the transmission
mounting
298-325 Nm (220-240 Ib.ft).

b.

bolt to

Lower
the engine
into position
and
install the nuts and washers onto the
mounting bolts, then torque the mounting bolts
to 265-290
Nm (196-214
Ibft).

Engine Front Mounting

Exhaust Manifold

4.

6.

Removal
Remove the nuts and washers from the
engine mounting bolts, then remove the
mounting bolts, washers and the lower
insulator blocks (see Fig. 6).

UNCONTROLLED WHEN PRINTED

a.

Removal
a.

Remove
the
turbocharger
FUEL SYSTEM -GROUP
4).

b.

Remove the retaining
bolts from both
ends of the exhaust manifold assembly
and install guide studs (see Fig. 7).

GUIDE-%TUDS

Figure 7 -

Exhaust

(refer

to

I II

Manifold Guide Studs

WARNING
This assembly is heavy. Care must
be taken to avoid personal injury.
BOLT -.

I
WASHER

c.
Figure 6 b.

5.

Place a suitable block of wood on a jack
and position the jack under the engine
sump, then raise the engine assembly
until sufficient
clearance
is obtained to
remove the upper insulator blocks and
the spacer (see Fig. 6).

Installation
a.

2

Engine Front Mounting

Position the new insulator
blocks and
spacer
between
the engine
mounting
and the chassis crossmember
(see Fig.

Remove the remaining ten bolts securing the manifold assembly, then remove
the manifold and gaskets (see Fig. 8).
NOTE
Two dowels are used in each cylinder
head to align the exhaust manifold
assembly.

7.

Disassembly,
a.

Cleaning and Inspection

Remove the exhaust manifold
tions from the centre section
9).

end sec(see Fig.

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS
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NOTE
The side of the gasket marked OUT
must be away from the cylinder head.

EXHAUST

MANIFOLD
CYLINDER

UNCONTROLLED WHEN PRINTED

Exhaust Manifold -

Figure 8 -

CENTRE

Figure 9 b.

c.

8.

Removal

SECTION

IASKET

.
FRONT

REAR SECTION

HEAD

\

GASKET
/

SECTION

Figure 10 -

Exhaust Manifold -

Disassembly

be taken to avoid personal injury.

Using a 240 grit emery cloth, remove
any carbon deposits from the manifold
sealing surfaces. Steam clean the manifold, then blow dry with compressed air.

c.

Visually
inspect
the manifold
sections
for cracks or damage, then inspect the
seal bore and the mating seal surface for
wear.

Reassembly

Position the exhaust manifold over the
guide studs, then install the ten securing
bolts.
Remove
the guide studs, and
install the remaining two bolts.
NOTE

and Installation

To aid in future manifold removal,
apply a film of high temperature antiseize compound to the bolt threads.

NOTE
The exhaust manifold sections
be assembled on a flat surface.
a. Assemble the manifold
the centre section.

Exhaust Manifold Gasket

must

end sections

d.

Torque
the
securing
bolts
in
the
sequence
shown in Fig. 11 to 45 Nm
(35 Ibft), then retorque
in the same
sequence to 80 Nm (60 Ib.ft).

e.

Install the turbocharger
SYSTEM -GROUP
4).

f.

Start the engine and check for leaks and
correct engine operation.

to

b. Apply a suitable adhesive to the exhaust
manifold gaskets, then position the gaskets on the cylinder heads (see Fig. 10).

(refer

to FUEL

3
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EXHAUST
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MANIFOLD

hose and the outlet
cooler (see Fig.1 2).

d. Remove
aftercooler

hose from the after-

the support
clamp
transfer tubes.

from

the

e. Remove

the air compressor
inlet tube
and the AFC signal tube from the aftercooler. Remove the two clamps securing
the cab heater hose to the aftercooler
and any other
hoses
that
may be
attached to the aftercooler (see Fig. 13).
AFC SIGNAL

UNCONTROLLED WHEN PRINTED

Figure 11 -

TUBE

Exhaust Manifold Tightening
Sequence

Air Intake Manifold/Aftercooler
9.

Removal

lnjuty may occur if the radiator

a.

b.

cap

Drain the cooling system by opening the
radiator,
aftercooler
and engine
drain
cocks.
Remove the air cleaner assembly
to FUEL SYSTEM -GROUP
4).

AIR CROSSOVER

\
AIR COMPRESSOR

Figure 13 -

(refer
f.

LAIR
COMPRESSOR
INLET TUBE

Air Compressor
Tubes

and AFC Signal

Remove one retaining
bolt from
end of the aftercooler
housing
install a guide stud (see Fig. 14).

each
and

TUBE

NOTE
The guide studs are required to support the aftercooler assembly during
removal.

AFTERCOOLER
/

SUPPORT

BRACKET

Figure 12 c.

Aftercooler

Support and Hoses

Remove the air conditioner
compressorto-aftercooler
support
bracket,
the air
crossover
tube,
the aftercooler
inlet

Figure 14 -

Aftercooler

Guide Studs

VEHICLE G 883
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g.

Remove the remaining
bolts from the aftercooler

seven retaining
assembly.

WARNING
This assembly is heavy. Care must
be taken to avoid personal injury.

a.

Install the hose, the hose clamps, and
the blanking plug on the coolant outlet
pipe (see Fig. 17).

b.

Install the hose, the hose
the coolant
inlet tube on
inlet pipe.

c.

Install the hose, the hose clamps,
an air pressure gauge (see Fig. 17).

1

,

clamps and
the coolant

and

COOLANT OUTLET

h.

Remove the aftercooler
the gaskets (see Fig. 15).

assembly

and

UNCONTROLLED WHEN PRINTED

AFTERCOOLER
\

Figure 15 10.

Aftercooler

-

Removal
COOlANi

Inspection

INLET TUBE

Figure 17 -

Aftercooler

Test Preparation

NOTE
Do not remove any assembly bolts
or studs from the aftercooler assembly (see Fig. 16). Removal of any of
the assembly bolts can release the
clamping
load on the aftercooler
core.
If the bolts
or studs
are
released in error, torque the bolts or
studs to 40 Nm (30 Ib.ft).

ASSEMBLY

Figure 16 -

Aftercooler

d. Connect a regulated air supply to the air
pressure gauge and apply 276 kPa (40
psi) air pressure. Submerge
the aftercooler assembly in a tank of water heated to 80°C (see Fig. 18).

BOLTS/STUDS1

Assembly

Bolts

Figure 18 -

Aftercooler

Pressure Test

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS
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e.

If bubbles appear, the core is damaged.
Replace the aftercooler assembly.

f.

Remove the aftercooler
from the test
tank and remove the test equipment,
then dry the aftercooler
assembly with
compressed air.

i.

Refill
the
cooling
system
(refer
to
COOLING
SYSTEM
GROUP
2)
start and run the engine until normal
operating
temperature
is reached
and
then check for leaks. Stop the engine
and rectify any leaks and top-up the
coolant if necessary.

11. Installation

GSF
OUTLET;q

UNCONTROLLED WHEN PRINTED

This assembly

is heavy.

Care must

a.

Install new gaskets
on the guide studs.

b.

Install the seven bolts and washers,
then remove the two guide studs and
install the remaining two bolts, washers
and the cab heater hose clamps.

c.

Torque the aftercooler
mounting
bolts
to 70 Nm (50 Ib.ft) in the sequence
shown in Fig. 19.

and the aftercooler

NOTE

4

3

INLET HOSE

Figure 20 -

Aftercooler

Inlet and Outlet Hoses

Water Manlfold

Use only grade eight bolts to mount
the aftercooler.
6

u

9

1

12.

Removal

7

Injury may occur if the radiator

cap

ii

Figure 19 -

Aftercooler

Tightening

Sequence

d.

Install the air compressor inlet tube and
the AFC signal tube to the aftercooler.

e.

Install the coolant inlet and outlet hoses
on the aftercooler
(see Fig. 20) then
torque the hose clamps to 5 Nm (40
Ibft).

f.

Install the transfer tube support clamp,
then install the air conditioner
compressor to aftercooler
support bracket (see
Fig. 12).

g.

Install the air crossover

h.

Install the air cleaner assembly
FUEL SYSTEM -GROUP
4).

a.

Clean the area around the
fold with a suitable cleaning
drain the cooling system by
aftercooler
and
radiator,
drain cocks.

water maniagent, then
opening the
the
engine

b.

Remove the air crossover tube and the
aftercooler coolant inlet and outlet tubes
(see Fig. 21).

CROSSOVER

tube.
(refer to

Figure 21 -

Air Crossover Tube,
and Outlet Tubes

Coolant Inlet

VEHICLE G 883
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c.

f.

Disconnect
the air compressor
coolant
line from the coolant by-pass tube (see
Fig. 22). Remove the coolant vent line
from the front upper section of the manifold and remove the clamp retaining
the coolant by-pass tube to the water

Remove the manifold and the seal rings
from the cylinder heads (see Fig. 24).

w-w.

VENT LINE

COOLANT

r

AIR COMPRESSOR
COOLANT LINE

SEAL-RINGS

UNCONTROLLED WHEN PRINTED

Figure 24 13.

Inspection
a.

CXIlANiBY-PASS

TUBE

14.
Figure 22 -

Manifold and Seal Rings

Inspect the water manifold for
and the seal ring counterbores
cylinder heads for cracks or pitting.

cracks
in the

Installation

Water Manifold Vent Tube and Bypass Tube

d.

Remove the heater hose and disconnect
all the coolant temperature sensing units
from the water manifold.

e.

Remove
manifold
23) and
and the
electrical

the six bolts securing the water
to the cylinder heads (see Fig.
remove the heater hose clamp,
clamps securing
the C-brake
wiring to the water manifold.

BOLT

m

CA U X’N
I
I The water man/fold requires seabng
rings wtth a 3/8 In. balance orifice

a.

Install the new seal rings in the cylinder
heads and position the water manifold
on the heads. Install the six securing
bolts, the heater hose and clamp, then
the C-brake
electrical
wiring
clamps.
Torque the bolts to 45 Nm (35 Ib.ft).

b. Connect
units.
C.

all

the

temperature

sensing

Install the water manifold vent tube to
the by-pass tube then install the bolt
and clamp securing the by-pass tube to
the water pump.

compressor
coolant
the air
d. Connect
line to the coolant by-pass tube (see
Fig. 22).

/
WATER

.’

MANIFOLD

Figure 23 -Water

Manifold

e.

Install the aftercooler
inlet and oulet
hoses and torque the hose clamps to 5
Nm (40 Ib.in.), then install the air compressor
tube
and
torque
the
hose
clamps to 8 Nm (70 Ib.in.).

f.

Refill
the
cooling
system
(refer
to
COOLING
SYSTEM
GROUP
2),
start and run the engine until normal

L.

Securing Bolts

7
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operating
temperature
is reached
and
then check for leaks. Stop the engine
and rectify any leaks and top-up the
coolant if necessary.

NOTE
The rocker covers are manufactured
with a 0.75 mm (0.030 in.) bow
located in the shaded area as shown
in Fig. 27 to provide better sealing
qualities. It is essential that the bow
is not mistaken for warpage and no
attempt must be made to increase or
decrease the bow.

Rocker Covers
15.

Removal
a.

Clean the area around the rocker covers
with a suitable cleaning agent and blow
dry with compressed air.

b.

Remove the crankcase
from the centre rocker
25).

breather
hose
cover (see Fig.

UNCONTROLLED WHEN PRINTED

CRANKCASE

Figure 27 17.

c.

Crankcase

Position a new gasket on each
lever housing (see Fig. 28).

rocker

Breather Hose

Remove the five retaining
bolts from
each rocker cover, then remove each
rocker cover and gasket (see Fig. 26).
RETAINING

BOLTS
ROCKER

COVER

Figure 28 -

b.

Figure 26 16.

Bow

Installation
a.

Figure 25 -

Rocker Cover -

Rocker

Cover -

Rocker Cover Gaskets Installation

Install the rocker covers and the retaining bolts and washers. Torque the retaining bolts, in the sequence shown at Fig.
29, to 20 Nm (15 Ib.ft).

Removal

Cleaning and Inspection
a.

Remove the oil filler caps and the gaskets from the rocker
covers.
Steam
clean the covers and blow dry with compressed air.

b.

Inspect each cover for cracks or damage and replace if damage is evident.

Figure 29 -

Rocker Cover Sequence

Tightening

VEHICLE G 883
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c.

Install the oil filler caps and connect the
crankcase breather hose to the breather.

Engine Oil Pan (Sump)
21. Removal

Dlpstlck Tube and Housing

a.

Clean the area around the oil pan using
a suitable cleaning agent, then blow dry
with compressed air.

b.

Remove the oil
the oil into a
install the drain
ring and tighten

c.

Remove the lubricating oil transfer
and gasket (see Fig. 31).

18. Removal
a.

Remove the bolt retaining the dipstick
tube clamp to the support brace from
the engine block (see Fig. 30).

b.

Remove the four dipstick tube
retaining bolts and the housing.
BRACE

housing

pan drain plug and drain
suitable container,
then
plug, with a new sealing
securely.
tube

DIPSTICK

UNCONTROLLED WHEN PRINTED

GAS

DIPSTICK

Figure 30 -

lg.

HOUSING

BOLT

Dipstick Tube and Housing Removal

OIL TRANSFER

Figure 31 -

Cleaning and Inspection
d.

NOTE
Ensure
that the gasket
mounting
surfaces
are not damaged
during
removal of the gasket.

20.

TUBE

a.

Remove all trace of gasket material from
the dipstick
housing
and the cylinder
block gasket mounting surface.

b.

Inspect the housing for warpage,
and
the dipstick tube for cracks. Also check
that the tube is angled downward.

Installation

Oil Transfer Tube

Position a suitable jack or lifting trolley
under the oil pan to support the weight,
then remove the securing bolts together
with the transmission
oil cooler hose
securing clamps.

GAS

a.

Position a new gasket and the dipstick
tube housing on the cylinder block.

b.

Install the four dipstick
retaining bolts and torque
Ibft).

c.

Install the retaining bolt that secures the
dipstick tube clamp to the engine block
support
brace, then tighten
the bolt
securely.

tube housing
to 45 Nm (35

OIL PAN

Figure 32 -

Engine Oil Pan -

Removal

9
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22.

e.

Lower the jack and remove the oil pan
(see Fig. 32). Remove all trace of gasket
material from the engine block and oil
pan surfaces, steam clean the oil pan,
then blow dry with compressed air.

f.

Visually inspect the oil pan inside and
outside for cracks around the suction
tube mounting.

e.

Lubricate
a new rectangular
seal with
engine oil, and install in the lubricating
oil transfer tube mounting
flange (see
Fig. 35).

Installation

NOTE

UNCONTROLLED WHEN PRINTED

The silicone printed side of the gasket must be toward the oil pan.
a.

Use gasket cement
to the oil pan.

to attach

b.

Position the oil pan on a suitable jack or
lifting trolley, raise the jack and install
the oil pan mounting bolts finger tight.
Ensure that the transmission
oil cooler
hose and clamps are installed.

SUCTION

the gasket

Figure 34 -

NOTE
The four smaller mounting
in positions l-4 on Fig. 33.
c.

TUBE

bolts

Lubricating

Oil Suction Tube

go

Torque the four 5/16 in. mounting bolts
(1 to 4) to 25 Nm (20 Ib.ft) in the
sequence shown in Fig. 33, then torque
the remaining thirty two 7/16 in. mounting bolts to 70 Nm (50 Ib.ft) in the
sequence shown in Fig. 33

SE

FRONT
3

16

3

17

3

16

2

15

2

14

2

13
yb

2

FLANGE

Figure 35 -

Lubricating Oil Transfer Tube
Mounting Flange

NOTE
The printed side of the mounting
flange
gasket on the oil transfer
tube must be toward the flange.

Figure 33 -

Oil Pan -Tightening

Sequence
f.

d.

10

Lubricate a new O-ring with engine oil,
and install on the oil pan lubricating suction tube (see Fig. 34).

Assemble the transfer tube, the flanges,
the O-rings and the gaskets, then install
and tighten
the mounting
bolts finger
tight.

VEHICLE G 883
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g. Torque the transfer tube retaining bolts
(see Fig. 36) to 45 Nm (35 Ib.ft), ensuring that the transfer tube to the oil pan
bolts are torqued first.

d.

Remove the five bolts retaining the oil
pump to the cylinder block gear case
(see Fig. 38).
RETAINING

BOLT

OIL PUMP

TRANSFER

TUBE

Figure 36 -Transfer
Tube Sequence

UNCONTROLLED WHEN PRINTED

h.

Tightening

Figure 38 -

Fill the engine with clean engine oil, start
the engine and run until normal engine
operating temperature is reached. Check
for oil leaks, stop the engine, rectify any
leaks and top-up the oil as necessary.

Oil Pump -

Removal

/
CA U TiON
j Do not pry on the lubricating
/ pump mounting flange.
/
_-\
I

oil /
!
/
/

Oil Pump

23.

Removal
a.

e.

Clean the area around the oil pump with
a suitable cleaning agent and blow dry
with compressed air.

b.

Remove the power steering pump (refer
to STEERING -GROUP
14).

c.

Remove the demand flow and cooling
signal line, (see Fig. 37), then remove
the oil transfer tube (refer to para. 21).

24.

Remove the oil pump from the gear case
and discard the gasket.

Cleaning and Inspection

CA U TION
Ensure that dirt or gasket material
does not enter the oil passages as
j bearing damage could occur.
-I

a.

Remove all trace of gasket material from
the oil pump and the gear case surfaces.

b. Clean the oil pump with a suitable cleaning agent
and blow
dry with
compressed air.
c.

Inspect the gears for cracked or broken
teeth and for ease of rotation (see Fig.
39).

DRIVE GEAR

Figure 37 -

Signal Line and Transfer Tube Removal

Figure 39 -

Oil Pump -

Inspection

11
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d.

Inspect the power steering pump drive
bush for excessive
wear or discolouration due to overheating
or seizure to the
shafts (see Fig. 40).

C.

Install the signal line (see Fig. 43) and
torque the signal line nuts to 15 Nm
(130 Ib.in.).

d.

Install the lubricating
(refer to para. 22).

e.

Install the power steering pump (refer to
STEERING -GROUP
14).

BUSH
POWER STEERING PUMP
MOUNTING FLANGE

I

oil

transfer

RETAIN!IjG

UNCONTROLLED WHEN PRINTED

Figure 40 -

e.

tube

BOLT

Power Steering Pump Bush Inspection

Using a depth vernier, measure the drive
shaft end clearance at two locations 90
degrees apart (see Fig. 41). The minimum
allowable
clearance
is 0.05 mm (0.002
in.) and the maximum allowable clearance
is 0.13 mm (0.005 in.).

GEAR CASE

Figure 42 -Oil

Pump -

Installation

END CLEARANCE

Figure 41 25.

Installation
a.

b.

12

Drive Shaft End Clearance

Install a new gasket on the oil pump
mounting
flange
and position
the oil
pump and gasket on the cylinder block
gear case flange (see Fig. 42).
Install and torque
to 55 Nm (40 Ibft).

the five retaining

bolts

Figure 43 f.

Signal Line -

Installation

Start and run the engine until the water
temperature
reaches
80°C (180°F) and
check for any oil leaks. Rectify as necessary.

VEHICLE G 883
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0

-

SPECIFICATIONS

-

Transmission Mounting Bolt
Tightening Torque . .................... ..... .._............................._...._.................................. 298-325 Nm (220-240 Ib.ft)
Engine Rear Mounting Bolts
Tightening Torque .... ..... ............... ..... ..... ..... ............................ ..... ..... ..... ................ 265-290 Nm (196-214 Ib.ft)
Engine Front Mounting Bolts
Tightening Torque ................... ..... .................. ..... .................. ..... ............. ........ ....... 265-290 Nm (196-214 Ib.ft)
Exhaust Manifold to Cylinder Heads
Tightening Torque
First Step .............. ..... ..... ..... ....................... ..... ............. ..... .................. ..... ..... ..... ..... ............ 45 Nm (35 Ib.ft)
Final Step ... ..... ..... ..... ..... .................. ..... ............. ..... ............. ..... ............. .......... ..... ..... ..... .... 80 Nm (60 Ib.ft)
Aftercooler Assembly Bolts
Tightening Torque ............... ..... ..... ..... .................. ............_.........................................................

40 Nm (30 Ib.ft)

Aftercooler Mounting Bolts
Tightening Torque ..... ..... ....................... ..... ........ ..... ............. ..... ............. ............. ............. ......... 70 Nm (50 Ib.ft)

UNCONTROLLED WHEN PRINTED

0

0

0

Aftercooler Coolant Hose Clamps
Tightening Torque ....................... ..... ............. ..... ............. ..... .................. ..... .................. ............. 5 Nm (40 Ib.in.)
Water Manifold Mounting Bolts
Tightening Torque ................ ..... ..... ..... ..... ........ ............. ..... ........ ..... .................. ............... .......... 45 Nm (35 Ib.ft)
Air Crossover Tube Clamp
Tightening Torque . ....................... ..... ............. ..... ..... ........ ..... ....................... ..... ..... ..... ............... 8 Nm (70 Ib.in.)
Rocker Cover Bolts
Tightening Torque .... ..... ...._........................................................................................................

20 Nm (1 5 Ibft)

Dipstick Tube Mounting Bolts
Tightening Torque .. ..... ..... ...._.....................................................................................................

45 Nm (35 Ibft)

Engine Oil Pan (Sump)
Tightening Torque
5/16 in. bolts .... ..... .......... ..... ..... ..... ..... ........ ...._............_......................................................
7/16 in. bolts ......... ............................ ..... ..... ......._................................................................

25 Nm (20 Ib.ft)
70 Nm (50 Ib.ft)

Lubricating Oil Transfer Tube
Tightening Torques
First Step (tube to oil pan) .... .................. ..... .................. ............_........................................ 45 Nm (35 Ib.ft)
Final Step (tube to oil pump) ... ..... ..... ..... ..... ............. ............. ..... ........ ................................ 45 Nm (35 Ib.ft)
Lubricating Oil Pump Drive Shaft
End Clearance
Minimum .................. .......... ..... ................._....................................................................

0.05 mm (0.002 in.)

Maximum .. ............................ ..... ..... ..... ..... ........ ..... ..... ..... ........ ..... ........ ..... ................... 0.13 mm (0.005 in.)
Lubricating Oil Pump Retaining Bolts
Tightening Torque ... ............... ........ ..... ..... ..... ............. ...._...........................................................
Lubricating Oil Pump DFC Signal Tube Nuts
Tightening Torque ...... ...._................._.............._......................................................................

55 Nm (40 Ib.ft)
15 Nm (130 Ib.in.)
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-

FAULT FINDING -

Engine
Symptom

Probable Cause

Action

1. Engine cranks but

a. No fuel.

a. Check fuel level.
b. Use manual override, check

will not start (no
smoke from exhaust).

b. Fuel solenoid shut off
valve closed.
c.

No fuel to injectors.

d. Loose fuel connections
on suction side of the fuel pump.
e. Fuel filter blocked or
fuel restriction

in suction line.

UNCONTROLLED WHEN PRINTED

f. No fuel in the fuel pump.
g. Air intake or exhaust restriction.

electrics.
c. Check for fuel at the shutoff
valve by loosening the fuel line
and cranking the engine over.
d. Tighten all fuel connections.
e. Replace fuel filter, check
for restriction at suction line.
f. Prime the fuel pump.
g. Check air intake and exhaust
system for restriction.

h. Fuel pump not operating.

2. Engine hard to
start or will not
start (exhaust
smoke present).

i.

Gear pump shaft broken.

i.

AFC no-air, screw incorrectly
adjusted..

k. Gear pump check valve stuck open.
I. Gear pump worn.
m. Broken camshaft.

k. Replace check valve.

a. Low cranking speed.
b. Fuel filter blocked.
C. Air in the fuel system.

a. Check engine cranking rpm.
b. Replace fuel filter.
c. Tighten fuel connections, fuel
filter and check fuel tank pick-up
tube.
d. Check fuel lines, clear restriction.
e. Check for restriction.
f. Drain and flush the fuel tanks.
Install a new fuel filter and fill the
tanks with clean diesel fuel.
g. Adjust AFC no-air screw.

d. Fuel suction line restriction.
e. Air intake restriction.
f. Contaminated fuel.

9. AFC no-air screw incorrectly
adjusted.
3. Engine stalls at
low speed.

a. Air in fuel system.

Fuel filter blocked.
Fuel suction line restriction.
Contaminated fuel.

e. Low idle speed.
f. AFC no-air screw
incorrectly adjusted.

14

h. Check tachometer shaft drive at
the fuel pump while cranking the
engine. If the drive is not
operating replace the fuel pump.
i. Remove the fuel supply hose,
crank the engine and check for
gear rotation. If gears not
turning replace the fuel pump.
j. Adjust AFC no-air screw.

I.

Replace pump.

m. Report condition.

a. Tighten fuel connections, fuel
filter and check fuel tank pick-up
tube.
b. Replace the fuel filter.
c. Check fuel lines, clear restriction.
d. Drain and flush the fuel tanks.
Install a new fuel filter and fill the
tanks with clean diesel fuel.
e. Adjust idle speed.
f. Adjust AFC no-air screw.
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Engine (continuted)

-0

Symptom

4. Engine misfiring
in operating range.

Probable Cause

Action

g. Air intake or exhaust restriction.

g. Check air intake and exhaust
system for restriction.

h. Engine brake incorrectly adjusted.
i. Injector timing set incorrectly.

h. Report condition.
i. Report condition.

a. Air in the system.

a. Tighten fuel connections, fuel
filter and check fuel tank pick up
tube.
b. Report condition.
c. Drain and flush the fuel tanks.
Replace the fuel filter and fill the
tanks with clean diesel fuel.
d. Report condition.

UNCONTROLLED WHEN PRINTED

b. Engine brake incorrectly
c. Contaminated fuel.

d. Valve or injectors
incorrectly adjusted.
e. Rocker lever broken, push rods
bent or valves damaged.
f. Camshaft damaged.
g. Injector timing set incorrectly.
5. Rough engine idle.

0

a. Low idle speed.
b. Air in the fuel system.

c.
d.
e.
f.
g.
h.
6. Engine surges at idle.

Engine brake incorrectly adjusted.
Injectors incorrectly adjusted.
Defective injectors.
Defective fuel pump.
Defective engine mounts.
Valves damaged.

a. Air in the fuel system.

b. Low idle speed.
c. Automotive and variable speed
governor set to close.
d. Fuel drain line restriction.
e. Throttle leakage incorrectly set.
7. Engine will not
reach rated speed
when loaded.

0

adjusted.

8. Low power.

a. Tachometer

malfunction.

b. Incorrect throttle linkage
adjustment.
c. Fuel line restriction.
d. Air fuel control malfunction.
e. Variable speed governor set
incorrectly.
f. Fuel pump incorrectly calibrated.
a. Restriction at fuel suction line
or fuel filter.
b. Incorrect throttle linkage
adjustment.

e. Report condition.
f. Report condition.
g. Report condition.
a. Adjust idle speed.
b. Tighten fuel connections, fuel
filter and check fuel tank pick-up
tube.
c. Report condition.
d. Report condition.
e. Report condition.
f. Report condition.
g. Replace mounts.
h. Report condition.
a. Tighten fuel connections, fuel
filter and check fuel tank pick-up
tube.
b. Adjust idle speed.
c. Adjust automotive and variable
speed governor idle speed.
d. Clear restriction.
e. Report condition.
a. Check with hand or digital
tachometer.
b. Adjust linkage.
c. Clear restriction.
d. Check for air leaks.
e. Adjust the variable speed
governor.
f. Replace the fuel pump.
a. Check fuel inlet restriction.
b. Adjust linkage.
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Engine (continued)
Symptom

Probable Cause

Action

c. Air intake or exhaust restriction.

c. Check air intake and exhaust
system for restriction.

d. Air in the fuel system.

d. Tighten fuel lines, fuel filter and
check fuel pickup tube.

e. Restriction

e. Check throttle response.

in fuel drain lines

or fuel tank vents blocked.
f. Poor quality fuel.
g. Air or exhaust leaks between
turbocharger

h. Check AFC air tube and drain lines
for restriction or leaks.

i.

i.

Adjust variable speed governor.

j.

Raise fuel rate/pressure.

Variable speed governor
incorrectly

UNCONTROLLED WHEN PRINTED

and engine.

h. Air fuel control not opening fully.

j.

adjusted.

Fuel rate low, fuel pressure
low and turbocharger pressure low.

k. Fuel rate high, fuel pressure

I.

high and turbocharger
pressure high.
Fuel rate correct, fuel pressure

high and turbocharger
pressure correct.
m. Fuel rate low, fuel pressure
high and turbocharger pressure
correct or low.
n. Fuel rate low, fuel pressure
correct and turbocharger pressure
high. Air temperature between 10
and 38°C. Temperature below 10°C.
o. Fuel rate low, fuel pressure correct
and turbocharger pressure low.
p. Fuel rate correct, fuel pressure
correct and turbocharger
pressure low.
q. Fuel rate correct, fuel pressure
high and turbocharger pressure
correct.
r. Engine brake incorrectly adjusted.
s. Valves or injectors incorrectly
adjusted.
t. Injectors carboned.
u. Injectors not seating.
v. Injector stuck.
w. Fuel pump governor incorrectly
adjusted.
9. Excessive exhaust
smoke under load.

16

f. Replace with good quality fuel.
g. Check for leaks and rectify.

a. Air intake restriction.
b. Turbocharger wheel rubbing.
c. Intake air leak between
turbocharger and cylinder head.
d. Fuel drain line restriction.
e. Incorrect value or injector
adjustment.

k. Lower fuel rate/pressure.

I.

Injectors faulty, report condition.

m. Injectors faulty, report condition.

n. Replace turbocharger.

o. Injectors faulty, report condition.
p. Check intake restriction, if
no restriction replace
turbocharger.
q. Check for restrictions in the
fuel pressure lines.
r. Report condition.
s. Report condition.
t. Report condition.
u. Tighten holdown clamp.
v. Check rocker lever and injector
link operation. Report condition.
w. Replace fuel pump.

a. Check for restriction.
b. Replace turbocharger.
c. Check for air leaks, rectify leaks.
d. Inspect fuel lines and tank vents.
e. Report condition.

VEHICLE G 883
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Engine (continued)
Symptom

Probable Cause

Action

f.

f.

Engine overfueling.

g. Turbocharger turbine seal leaking.
h. Injector cups damaged.
i. Piston rings not sealing
(blue smoke).

UNCONTROLLED WHEN PRINTED

10. Engine will not
shut down.

a. Fuel pump manual
override open.
b. Fuel pump shutoff
valve disc stuck.
c. Fuel tank vents blocked.
d. Fuel drain line restriction.
e. Engine running on fumes
drawn into air intake.
f. Injector check balls not
seating or missing.

Check fuel pressure and fuel rate.
Replace fuel pump.
g. Replace turbocharger.
h. Report condition.
i. Report condition.

a. Check that manual override is
out to its maximum travel.
b. Check electrical circuit at
shutdown solenoid.
c. Remove, clean or replace vent.
d. Check line and clear restriction.
e. Remove source of fumes.
f.

Report condition.

11. Poor deceleration.

a. Throttle return spring or
linkage binding.
b. Restriction in fuel drain line.
c. Fuel tank vent blocked.
d. Excessive throttle leakage.
e. Injector check ball not
seating or missing.

a. Check for movement
as necessary.
b. Clear restriction.
c. Clear blockage.
d. Replace fuel pump.
e. Report condition.

12. Engine surges
under load at
rated speed or
wide open throttle.

a. Incorrectly adjusted
fuel pump.

a. Replace fuel pump.

13. Engine surges at
high idle.

a. Air in fuel system.

a. Tighten connections, fuel filter
and check fuel tank pick-up tube.
b. Replace fuel pump.

b. lncorrrectly

adjusted fuel pump.

14. Surge in top gear road speed
governor not
set correctly.

a. Air in fuel system.

15. Excessive crankcase
gases (blow by).

a.
b.
c.
d.
e.

16. Excessive
vibrations.

a. Idle speed low.
b. Loose or damaged
c. Loose or damaged
mounts or mounting
d. Loose or damaged
vibration damper.
e. Loose or damaged

engine

b. Fuel pump incorrectly

calibrated.

Crankcase breather blocked.
Turbocharger seals leaking.
Air compressor malfunctioning.
Cylinder head valve guides worn.
Piston rings broken or worn.

and adjust

a. Tighten connections, fuel filter
and check fuel tank pick-up
tube.
b. Replace fuel pump.
a.
b.
c.
d.
e.

Clear blockage.
Replace turbocharger.
Report condition.
Report condition.
Report condition.

fan.
engine
brackets.

a. Adjust idle speed.
b. Tighten or replace fan.
c. Tighten or replace engine
mounts or brackets.
d. Report condition.

flywheel.

e. Report condition.
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Engine (continued)
Symptom

17. Excessive oil
consumption.

Probable Cause

Action

f.

f.

Damaged drive line components.

a. External oil leaks.

b. Blowby restriction, crankcase
breather blocked.
c. Oil contaminated with fuel.
d. Turbocharger

UNCONTROLLED WHEN PRINTED

18. Engine overheats.

seal worn.

a. Low coolant level.

b. Radiator fins damaged
or obstructed.
c. Collapsed radiator hoses.
d. Loose or worn fan belts.
e. Cooling fan malfunctioning.
f.

Aftercooler filter in thermostat
housing blocked, or upside down.
g. Defective thermostat or
temperature gauge.

h. Air in the cooling system.
i. Incorrect anti-freeze
concentration.
j. Water manifold balance
orifices worn or missing.
k. Defective water pump.
I. Blocked aftercooler or
oil cooler.
m. Combustion gases in coolant.

18

Check driveline and replace
components as necessary.

a. Check the engine for visible
signs of oil leaks. Repair if
possible, if not report condition.
b. Clear restriction and repair
oil leaks.
c. Worn engine components, report
condition.
d. Replace turbocharger.
a. Determine the cause. Replace
leaking gaskets or hoses. Tighten
connections and add coolant.
b. Clear obstruction.
c. Replace hoses.
d. Adjust or replace fanbelts.
e. Repair or replace cooling fan
assembly.
f. Clean filter screen and ensure
correct installation.
g. Check thermostat operation.
Replace as necessary. Ensure
that radiator thermostat spacer is
fitted. Check operation of the
temperature gauge. Repair or
replace as necessary.
h. Report condition.
i. Check concentration.
Adjust as required.
j. Replace orifices.
k. Replace the water pump.
I. Replace aftercooler or the
oil cooler.
m. Report condition.
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0

COOLING SYSTEM -GROUP
Air Condltioner
26.

Compressor

2

Belt

Replacement
a.

Loosen the seven bolts retaining the air
conditioner
compressor
to its mounting
bracket, lower the compressor and‘ then
remove the belt (see Fig. 44).

FAN HUB

AIR CONDITIONER
COMPRESSOR BELT

UNCONTROLLED WHEN PRINTED

Figure 45 -

Fan Hub Retaining

Bolts
ADJUSTING
SCREW

Figure 44 -

b.

Air Conditioner Compressor
Removal

Belt -

Install the new belt, then using a suitable
lever between the compressor base and
the mounting, raise the compressor until
there is zero deflection of the belt, and
tighten the seven retaining bolts.

Figure 46 d.

Fanbelts
27.

Fan Hub Adjusting Screw

Inspect the pulleys for cracks or broken
grooves, and replace the pulleys if necessary.
NOTE

Replacement

To prevent damage when installing
the belts, do not roll the belts over
the pulleys or use excessive force.

NOTE
Prior to removal
of the fanbelts
inspect for correct pulley alignment.
Pulley alignment
must not exceed
0.05 mm per cm (l/16
in. per ft) of
distance between the pulley centres.
If alignment
exceeds 0.05 mm per
cm (l/l6
in. per ft) carry out repair
or replacement of the fan hub or fan
hub support bracket.

a.

Remove the air conditioner
belt (see para. 26).

b.

Loosen the four bolts retaining the
hub shaft to the bracket (see Fig. 45).

C.

Turn the adjusting screw counter-clockwise to release the belt tension (see Fig.
46) then remove the belts.

e.

Install the new belts on the pulleys and
turn the adjusting
screw clockwise
to
increase the belt tension.
NOTE
Belt tension can increase when the
fan hub mounting
bolts are tightened. Do not adjust the belt tension
to the full value with the adjusting
screw.

compressor
fan
f.

Tighten the four bolts until the fan hub
is in correct alignment with the fan hub
bracket, but do not tighten the bolts to
the full torque value.
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Table 4 Belt
Width
Inches

New Belt
Tension
Min.-Max.

Belt
Gauge
ST-1 274

330

,440
l/2
ii/16
374
7/a
5 or 6 Rib
8 Rib

Belt Tension Chart

190-204 Nm
Nm
190-204 Nm
217-230 Nm
217-230 Nm
217-230 Nm
204-217 Nm
258-285 Nm
190-204

ST-1 138
ST-1 293
ST-1 293

‘Used Belt
Installation Tension
Min.-Max.

(140-150 Ib.ft)
Ib.ft)
(140-l 50 Ib.ft)
(160-170 Ib.ft)
(160-170 Ib.ft)
(160-i 70 Ib.ft)
(150-l 60 Ib.ft)
(190-210 Ib.ft)
(140-150

81-l 36 Nm
81-136 Nm
81-l 36 Nm
81-l 36 Nm
81-136 Nm
81-136 Nm
95-163 Nm
21 O-224 Nm

(60-l 00 Ib.ft)
(SO-100 Ibft)
(SO-100 IbIt)
(So-100 Ib.ft)
(60-100 Ib.ft)
(60-100 Ib.ft)
(70-120 Ibft)
(155-I 65 Ib.ft)

‘Adjust used belts to the values in this column, if below minimum re-tension to maximum.
NOTE: A belt is considered used if it has been in operation for at least 10 minutes.

UNCONTROLLED WHEN PRINTED

g.

Measure the belt tension using a gauge
selected from the charts shown at Table
4.

h. Torque the securing bolts
(80 Ib.ft) and recheck the
(see Fig. 47).

b.

Loosen the idler
(see Fig. 48).

shaft

nut

Idler Pulley Shaft Lock Nut

Fan Belt Tension Gauge
C.

i.

When the correct tension
is obtained
turn the adjusting
bolt counter-clockwise half a turn to prevent breakage.

j.

Replace the air conditioner
belt (refer to para. 26).

Turn the adjusting screw counter-clockwise to release the belt tensions
(see
Fig. 49), and remove the belt.

compressor

ADJUSTING
SCREW

Water Pump Belt
26.

lock

to 110 Nm
belt tension

Figure 48 Figure 47 -

pulley

Replacement

NOTE
Prior to removal of the water pump belt
inspect for correct pulley alignment. Pulley misalignment
must not exceed 0.05
mm per cm (1 /16 in. per ft) of distance
between the pulley centres. Replace the
idler pulley or the water pump if they are
not in alignment.
a.

20

Remove the air conditioner
compressor
belt and the fan belts (refer to paras.
26 and 27).

Figure 49 -Water
d.

Pump Belt Adjusting

Screw

Inspect the water pump and idler pulleys
for cracks
or broken
grooves
and
replace if necessary.
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e.

Install a new belt on the pulleys
adjust the belt tension
by turning
adjusting screw clockwise.

and
the

b.

Install the adjusting
pulley shaft.

c.

Install and adjust
(refer to para. 28).

NOTE
Belt tension can increase when the
idler shaft lock nut is tightened. Do
not adjust the belt tension to the full
value with the adjusting screw.
f.

UNCONTROLLED WHEN PRINTED

shaft

the water

in the

idler

pump

belt

Fan Hub/Clutch
31. Removal
a.

Using belt tension gauge Part No. ST1293 measure and adjust the belt tension until 200-220
Nm (150-160
1b.f-t)
for a new belt or 95-165 Nm (70-120
Ibft) for an old belt is obtained.

9. Torque the idler pulley
70 Nm (50 Ib.ft).

screw

NOTE
Do not discard the spacers as they
thickness
provide
the
correct
required to install the fan in the correct position.

lock nut to

h.

Loosen the adjusting screw half a turn
to prevent breakage
and recheck the
belt tension. Adjust if necessary.

i.

Install the air conditioner
compressor
belt and the fan belts (refer to paras. 26
and 27).

Remove the fan assembly (see Fig. 51).

Water Pump Idler Pulley
29.

Removal
a.

Remove the
para. 28).

water

pump

belt

(refer

to

b.

Remove the idler shaft lock nut and
then
remove
the
adjusting
washer,
screw and the idler pulley from the
water pump body (see Fig. 50).

Figure 51 -

Fan -

Removal

b.

Loosen the bolts securing the fan hub
to the bracket. Turn the adjusting screw
the
counter-clockwise
remove
and
adjusting screw and the bolts (refer to
para. 27).

c.

Disconnect the fan clutch air line at the
fan hub, and remove the four bolts
retaining
the fan hub to the support
bracket (see Fig. 52).

HUB

Figure 50 30.

Idler Pulley -

Removal

Installation
a.

Install the new idler pulley on the water
pump body, then install the lock nut and
washer.

NOTE
Do not tighten the lock nut until the
water pump belt has been installed
and adjusted.

Figure 52 -

Fan Hub -

Removal
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Installation
COMPRESSOR

a.

Install the new fan hub and the retaining
bolts finger tight.

b. Install the fan belts on the fan hub and
the accessory drive pulley. Do not tighten the belts.
c.

Install the fan assembly.

d. Adjust the fan belts (refer to para. 27).
Water
33.

Pump

Removal

UNCONTROLLED WHEN PRINTED

Injury may occur if the radiator

cap

Figure 54 -

Air Compressor

Coolant Outlet Tube

Drain the cooling system by removing
the radiator cap, and then opening the
radiator, aftercooler
(see Fig. 53) and
the engine drain cocks.
Remove the water
para. 28).
Remove
the water
assembly
and the
paras. 29 and 31).

m

pump

belt

(refer

to

pump idler pulley
fan hub (refer to

WATER HEADER
AFTERCOOLER

/-

Figure 55 -

Air Bleed Tube

Remove the engine coolant inlet and outlet hoses from the thermostat
housing
(see Fig. 56).

OUTLET

HOSE

DRAIN--COCKS

Figure 53 -

22

Engine Drain Cocks -

Location

d.

Remove the air compressor coolant outlet tube from the water manifold
to
water pump by-pass tube (see Fig. 54).

e.

Remove
the water
tube (see Fig. 54).

f.

Remove the air bleed tube from the air
bleed connection
on the water manifold
and the aftercooler
inlet tube (see Fig.
55).

manifold

by-pass

Y-LJyqy
Figure 56 -

h.

’

INLET HOSE

Engine Coolant Inlet and Outlet
Hoses

Remove the aftercooler
the filter screen from
housing (see Fig. 57).

inlet hose and
the thermostat

VEHICLE G 883
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k.
AFTERCOOLER
INLET HOSE

FILTER SCREEN

Remove
the coolant
conditioner
cartridge
from
the
thermostat
housing,
then remove the four bolts securing the
thermostat
housing to the water pump
inlet, and remove the thermostat assembly (see Fig. 60).

.THERMOSTAT
HOUSING

Figure 57 -

UNCONTROLLED WHEN PRINTED

i.

Aftercooler Inlet Hose and Filter
Screen

U -4

Remove the aftercooler return hose and
the engine fill hose from the thermostat
housing (see Fig. 58).

I

ENGINE

I’ COOLANT
CONDITIONER
CARTRIDGE

Figure 60 - Coolant Conditioner and
Thermostat Housing - Removal
I.

Remove
the six bolts
retaining
the
water pump to the engine block (see
Fig. 61) then remove the water pump
and the gasket from the engine.

NOTE
OSTAT

Figure 58 -

j.

Care must be taken when removing
the water pump to ensure that the
impeller is not damaged.

HOUSING

Aftercooler Return Hose and
Engine Fill Hose

Remove
the four bolts securing
the
water transfer cover to the thermostat
housing
(see Fig. 59) and move the
cover away from the housing. Leave the
O-rings in position on the transfer tube
from the oil cooler to the thermostat
housing.

WATEd

Figure 61 -Water
34.

Transfer Cover

Pump -

Removal

Installation
a.

Figure 59 -Water

PUMP

Install two guide studs in the water
pump retaining bolt holes, then install a
new gasket on the cylinder block and
position the water pump on the guide
studs (see Fig. 62).
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GUIDE STUDS
WATER

WATEd

UNCONTROLLED WHEN PRINTED

Figure 62 -

PUMP GASKET

d.

Install a new water pump inlet gasket
and the thermostat
housing
on the
water pump (see Fig. 64). Install the
four retaining
bolts and torque to 45
Nm (35 Ib.ft).

e.

Install a new water transfer cover gasket and the cover (see Fig. 65). Install
the four retaining
bolts and torque to
25 Nm (20 Ibft).

PUMP

Water Pump -

Installation

b.

Install four retaining
bolts finger tight,
then remove the two guide studs and
install the remaining two bolts.

c.

Torque
the
retaining
bolts
in
the
sequence shown in Fig. 63 to the following values:
Figure 65 -

(1) first step 15 Nm (10 Ib.ft).

Water Transfer Cover -

Installation

(2) second step 30 Nm (20 Ibft).
ENGINE

(3) third step 45 Nm (35 1b.h).

ER
SE

RMOSTAT
4

Figure 66 -

Figure 63 -Water

Pump Tightening

HOUSING

Aftercooler Return Hose and
Engine Fill Hose

Sequence
AFTERCOOLER
INLET HOSE

FILTER SCREEN

-THERMOSTAT
HOUSING

RETAINING

Figure 64 -
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Thermostat

Housing -

Installation

Figure 67 - Coolant Filter Screen and
Aftercooler Inlet Hose
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f.
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Install the aftercooler
return hose and
the engine fill hose (see Fig. 66), then

torque the hose clamps to 5 Nm (40
Ib.in.).

/

g.

Position the coolant filter screen in the
thermostat
housing
with the nose of
cone
facing
downwards,
then
the
install the aftercooler inlet hose (see Fig.
67) and torque the clamp to 5 Nm (40
Ib.in.).

h.

Install the engine coolant inlet and outlet
hoses (see Fig. 68), and torque the
clamps to 5 Nm (40 Ib.in.).

k.

Install the air compressor
tube (see Fig. 54).

I.

Install the coolant
(see Fig. 70).

conditioner

UNCONTROLLED WHEN PRINTED

LbFigure 70 -

coolant

Coolant Conditioner
Installation

I

outlet

cartridge

/’ COOLANT
CONDITIONER
CARTRIDGE

Cartridge -

m. Install the fan hub and the water pump
idler pulley assembly (refer to paras. 31
and 30).
Figure 68 -

i.

Engine Coolant Inlet and Outlet
Hoses

Inspect the O-ring on the water manifold by-pass tube and replace if necessary. Lubricate the O-ring with engine
oil, and install the water manifold
bypass tube into the water pump (see Fig.
69).

n.

Fill the
39).

cooling

system

(refer

to

para.

o.

Start and run the engine until normal
operating
temperature
is reached
and
then check for leaks. Stop the engine,
rectify any leaks and top-up the coolant
if necessary.

Thermostat (By-pass and Radiator)
35.

Removal

WARNING
Injury may occur if the radiator cap
is
when
removed
the
engine
temperature is above 50 a C.

BY-PASS

Figure 69 j.

TUBE

Water Manifold

a.

Drain the cooling system by removing
the radiator cap, and then opening the
radiator,
aftercooler
and
the
engine
drain cocks.

b.

Remove the engine coolant inlet and outlet hoses from the thermostat
housing
(see Fig. 71).

c.

Remove the aftercooler
the filter screen
from
housing (see Fig. 72).

‘\\

By-pass Tube

Connect the air bleed tube between the
air bleed connections on the water manifold and the aftercooler
inlet tube (see
Fig. 55). Tighten the clamps securely.

inlet hose and
the thermostat
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36.

Figure 71 -

d.

Remove
the front and rear retaining
bolts from the thermostat
cover and
then remove the centre retaining bolts
(see Fig. 72).

e.

Remove
the
thermostats
springs (see Fig. 73).

the

Installation

,,‘: &JTfON
The thermostats must be positioned
in the correct ‘bore, failure to do so
may cause engine failure.

Engine Coolant Inlet and Outlet
Hoses

NOTE

AFTERCOOLER
INLET HOSE

UNCONTROLLED WHEN PRINTED

and

Ensure
installed
mostat.

that the spring spacer
is
on top of the radiator ther-

FILTER SCREEN,

a.

Position the thermostat
gasket on the
housing and install the thermostats
into
their corrrect
bores. The thermostats
are marked
either
BYP (by-pass)
or
RAD (radiator) with the same markings
appearing on the gasket (see Fig. 74).

THERMOSTAT

BY-PASS

Figure 72 -

THERMOSTAT

Figure 73 -

Thermostat

-

Removal

occur

if the

thermostat

Installation

Position the springs on top of the thermostats, and install the cover. Hold the
cover down and tighten the centre bolt
until the cover is approximately
6.4 mm
(0.25 in.) above the housing (see Fig.
76).

~yevthg~when
1
can

-

b. Twist the springs into the bores in the
thermostat
cover. The springs are an
interference
fit within the bore (see Fig.
75).
c.

26

THERMOSTAT

Aftercooler Inlet Hose and Filter
Screen

Figure 74 -Thermostat

Injury

RADIATOR
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NOTE
THERMOSTAT

COVER

The by-pass seat must be in the
bore before the cover is tightened.

e.

THERMOSTAl

Position
the
aftercooler
inlet
filter
screen in the thermostat
cover, then
install the inlet hose over the screen and
the connection
(see Fig. 78).
Torque
the hose clamp to 5 Nm (40 Ib.in.).

AFTERCOOLER
INLET HOSE

FILTER

Figure 75 -

Thermostat

UNCONTROLLED WHEN PRINTED

CENTRE
RETAINING BOLT\

Cover and Springs
THERMOSTAT
/

-THERMOSTAT
HOUSING

COVER

Figure 78 f.

d.

Thermostat

Cover -

Aftercooler

Inlet Filter Screen

Install the engine coolant inlet and outlet
hoses (see Fig. 79) and torque the
hose clamps to 5 Nm (40 Ib.in.).

COOL ANT

Figure 76 -

SCREEN

INLET

Installation

Move
the cover
back and forth
to
ensure that the protruding by-pass seat
is correctly
seated
within
the bore.
Install the remaining two retaining bolts
and tighten
the three retaining
bolts
alternately
(see Fig. 77) so that the
seat correctly
enters the bore. Torque
the retaining bolts to 45 Nm (35 Ib.ft).

Figure 79 -

BY-PAS!

g.

Fill the
39).

Engine Coolant Inlet and Outlet
Hoses
cooling

system

(refer

to

para.

Surge Tank
37.

I ’
Figure 77 -

COVER1 1

Thermostat

Removal

lnjuy

may occur

if the radiator

cap

-I

Cover and By-pass Seat
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a.

Drain the cooling system by removing
the radiator cap, and then opening the
radiator,
aftercooler,
and the engine
drain cocks.

b.

Remove
the overflow
tube from
surge tank filler neck connection.

c.

Loosen the hose clamps and remove the
two air bleed hoses from the surge tank
(see Fig. 80).

hose connections
Fig. 82).

are at the

top

(see

the

UNCONTROLLED WHEN PRINTED

AIR BLEED
CONNECTIONS

Figure 82 -

e.

Installation

b.

Install the securing cables, then install
and tighten the retaining nuts securely.

c.

Install the engine fill hose to the union
and tighten the hose clamp securely.

d.

Disconnect
the electrical
connection
at
the surge tank low level sensor (see Fig.
80).

Reconnect the surge tank low level electrical connection
to the sensor (see Fig.
82).

e.

Loosen the hose clamp and remove the
engine fill hose from the surge tank (see
Fig. 81).

Connect the two air bleed hoses to the
surge tank and tighten the hose clamps
securely (see Fig. 83).

f.

Fit the overflow tube to the surge tank
filler neck connection.

g.

Fill the cooling system (see para. 39).

Figure 80 d.

Surge Tank -

Surge Tank Air Bleed Hoses

Coolant
39.

Refilling Procedure
NOTE
(1) To function
correctly,
the cooling system must be completely filled
with coolant
and all air must be
expelled.
(2) Pressure
filling
is not recommended, therefore the fill rate must
not exceed 15 litres per minute.

HOSE

Figure 81 f.

38.

Engine Fill Hose

Remove the lower retaining nuts from
the surge tank securing cables (see Fig.
81) and remove the surge tank.

a. Close the radiator,
engine drain cocks.

Position the surge tank on the mounting
brackets,
ensuring
that the air bleed

aftercooler

and

conditioner

the

b.

Replace
the coolant
tridge (see para. 40).

c.

Using a mixture of one part ethylene glycol and four parts clean water, fill the

Installation
a.

28

(3) After initial filling,
the cooling
system must be topped up after a
two minute settling period.

car-
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the
conditioner
cartridge.
Ensure
that the check valves are operating

cooling system until the coolant reaches
the bottom of the surge tank filler opening (see Fig. 83). Let stand for two min-

(these check valves may not be fitted to all models).

utes and recheck the level.
SURGE TANK

a.

Using a suitable filter wrench,
remove
and discard the cartridge (see Fig. 84).

UNCONTROLLED WHEN PRINTED

IATOR

Figure 83 -

Radiator and Surge Tank

d. With the surge tank filler cap removed,
start and run the engine at a fast idle
until normal
operating
temperature
is
reached.
e. With the engine running, add sufficient
coolant to fill the system to the bottom
of the surge tank filler opening.

Figure 84 -

Cartridge -

b. Clean the gasket surface at the cartridge mounting and apply a light film of
engine oil to the cartridge gasket sealing
surface.
C.

Injury may occur if the radiator

Coolant Conditioner
Removal

cap

Install the cartridge and tighten by hand
until the gasket surface comes in contact with the cartridge
mounting
surface.
Using a suitable
filter wrench,
tighten the cartridge an additional threequarters to one turn.
NOTE

f.

then top-up the cooling system if necessary.
Coolant Condltioner
40.

may
Overtightening
mounting
threads
or
gasket.

Replace the surge tank filler cap and run
the engine until normal operating temperature is reached.
Check for leaks,
stop the engine and rectify any leaks,

Cartridge

Replacement

Injury may occur

if the radiator

cap

d.

distort
the
the cartridge

Start and run the engine until normal
operating
temperature
is reached
and
check for any leaks of the cartridge
assembly. Rectify any leaks and top-up if
necessary.

Coolant Conditioner
4 1. Test Procedure
NOTE

NOTE
Two spring loaded check valves are
located in the thermostat housing to
prevent coolant loss while changing

This procedure is for use with a cooling system treated with DCA4 only,
using test kit Part No. 33008468
(see Fig. 85).

29
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Figure 85 -

d.

Add tap water to the vial up to the 10
ml mark, replace the cap and shake the
vial.

e.

Add two or three drops of the red solution B to the vial and swirl to mix.

f.

Add one drop of the orange solution A
to the vial and swirl to mix. Continue
adding solution A, one drop at a time,
and
swirling
until
the
vial
solution
changes colour from red through brown
to grey or blue

DCA4 Test Kit

UNCONTROLLED WHEN PRINTED

Fill the dropper pipet to the 1.0 ml mark
with coolant from the surge tank.
Dispense the 1.0 ml sample
pipet into the empty vial.

from

the

Repeat steps a. and b. twice, so that the
vial contains 3.0 ml of the coolant sample.
Table 5 Number of drops of
SOLUTION A
necessary to cause
colour change
Coolant Conditions
O-10

DANGEROUS
(contains less than
0.4 DCA Units per
.4 litres)

11-16

Record the number of drops of solution
A required to cause the colour change,
and refer to Table 5 for the maintenance
If
additional
additive
is
required.
required, use DCA4.

NOTE
Frequent cooling testing is unecessary if recommended
precharge and
service procedures are followed.

DCA4 Maintenance

Chart

Maintenance Required

Additional DCA Units
Required

Initial charge system
to minimum of one DCA
Unit per 4 litres of
coolant.

Add 1.Oto 0.5 DCA
Unit per 4 litres.

BORDERLINE
(contains 0.45 to
0.8 DCA Units per
4 litres)

Add DCA Liquid units
to maintain one Unit
per 4 litres minimum
or change DCA filter.

Add 0.5 to 0.25
DCA Unit per
4 litres.

17-25

ACCEPTABLE
(contains 0.85 to
1.3 DCA Units per
4 litres)

None.

26-35

HIGH ACCEPTABLE
(contains 1.35 to
2.0 DCA Units
per 4 litres)

None.

36-55

OVER-CONCENTRATED
(contains 2.1 to
3.3 DCA Units
per 4 litres)

Review maintenance
practice.

Over 55

DANGEROUSLY
OVER-CONCENTRATED

Drain 50% of coolant
and replace with clean
soft water. Retest
for proper DCA Unit
concentration.

Maintain a minimum of one DCA Unit per 4 litres of coolant system capacity.
Less than 0.5 Unit per 4
litres indicates an Under-concentrated
coolant solution. More than 2.0 Units per 4 litres indicates an
Over-concentrated
coolant situation.

30

VEHICLE G 883
issue 1, Aug 88

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

-SPECIFICATIONS

-

-

Fan Hub Bracket Mounting Bolts
Tightening Torque.. .................................................................................................................
Water Pump Belt Tension (using ST-l 293)
Belt Tension ................................................................................................................

.l 10 Nm (80 Ib.ft)

95-l 65 Nm (70-l 20 Ib.ft)

Idler Pulley Shaft Lock Nut
Tightening Torque .....................................................................................................................

.70 Nm (50 Ib.ft)

Water Pump Retaining Bolts
Tightening Torque

UNCONTROLLED WHEN PRINTED

a

First Step .............................................................................................................................

15 Nm (10 Ib.ft)

Second Step.. .....................................................................................................................

.30 Nm (20 Ib.ft)

Final Step ............................................................................................................................

45 Nm (35 Ib.ft)

Thermostat Housing Retaining Bolts
Tightening Torque ......................................................................................................................

45 Nm (35 Ib.ft)

Thermostat Water Transfer Cover Retaining Bolts
Tightening Torque .....................................................................................................................

.25 Nm (20 Ib.ft)

Thermostat Cover Retaining Bolts
Tightening Torque .....................................................................................................................

.45 Nm (35 Ib.ft)

Fan Hub Support Bracket Retaining Bolts
Tightening Torque.. ..................................................................................................................

100 Nm (75 Ib.ft)

Hose Clamps
Tightening

Torque.. ....................................................................................................................

5 Nm (40 Ib.in.)
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UNCONTROLLED WHEN PRINTED

0
0

EXHAUST SYSTEM -

GROUP 3

Exhaust System

clamping ring to the rear exhaust
and remove the clamp.

42. Removal
a.

Remove the work light from the upper
exhaust
mounting
bracket and secure
the light away from the exhaust.

b.

Loosen the bolt and nut clamping the
rain cap to the tail pipe and remove the
cap (see Fig. 86).

C.

Remove the three bolts retaining
the
upper heat shields to the chassis mounting bracket.

d.

Remove the bolt, nut and washer
ing the exhaust
stay to the
exhaust mounting bracket.

e.

Raise the upper heat shields until sufficient clearance
is obtained
to allow
access to the clamp securing the tail
pipe to the rear exhaust pipe.

f.

Support the upper heat shields and the
tail pipe, then remove the two clamp
retaining bolts. Remove the heat shields
and the tail pipe from the vehicle.

retainupper

Remove the two bolts, nuts and washers retaining the heat shield lower clamping ring to the rear exhaust pipe and
remove the clamp.
h.

Remove the two bolts, nuts and washers retaining
the heat shield
upper

pipe

i.

Support the heat shield and remove the
three bolts retaining the heat shield to
the chassis mounting bracket, then lower the heat shield.

j.

Support the heat shield and the rear
exhaust pipe, then loosen the two clamp
retaining bolts securing the rear exhaust
pipe to the muffler. Remove the heat
shield and pipe from the muffler.

k.

Loosen the two U-bolt clamp nuts securing the flexible pipe to the muffler.

I.

Support
the muffler
and remove
bolts, nuts and spacers
securing
clamp rings to the muffler. Remove
muffler from the flexible pipe.

the
the
the

m. Loosen the two clamp bolts securing
the flexible pipe to the engine pipe and
remove the flexible pipe
n.

Remove
the two nuts and washers
retaining the U-bolt clamp to the engine
pipe and the heat shield, then remove
the clamp.

o.

Remove the nuts retaining the front and
rear heat shields to the turbocharger
and remove the heat shields.

HEAT SHIELDS

Figure 86 -

Exhaust System and Attachments
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p.

Remove
the two nuts and washers
retaining the U-bolt clamp to the engine
pipe and the bracket attached
to the
engine, then remove the clamp.

q. Support the engine pipe and loosen the
clamp securing the exhaust pipe to the
turbocharger,
then
remove
the
pipe
from the turbocharger

UNCONTROLLED WHEN PRINTED

43.

Position the rear exhaust pipe and clamp
on the muffler but do not tighten the
clamp retaining bolts.

i.

Position the heat shield at the chassis
mounting bracket, then install and tighten the three retaining bolts securely.

k.

Position
the upper rear exhaust
pipe
clamping ring on the rear exhaust pipe,
then
install
the two
retaining
bolts,
washers and nuts on the ring and the
chassis
mounting
bracket. Tighten
the
bolts securely.

I.

Position
the lower rear exhaust
pipe
clamping ring on the pipe, then install
the two retaining bolts, washer and nuts
on the ring and the locating lugs on the
heat shield.

Installation
a.

Position the engine pipe and the clamp
on the turbocharger
and install
the
clamp, but do not tighten.

b.

Position the U-bolt clamp on the engine
pipe and through the bracket attached
to the engine. Align the engine pipe,
then tighten the clamp securing the pipe
to the turbocharger
and tighten the Ubolt nuts to secure the pipe to the
engine bracket.

c.
d.

e.

Tighten the clamp securing
pipe to the turbocharger.

the

engine

m. Tighten
securing
muffler.

the two clamp retaining
bolts
the rear exhaust pipe to the

n.

Position the front and rear heat shields
on the turbocharger
mounting studs and
install the nuts.

Position
the tail pipe, clamp and the
upper heat shields on the rear exhaust
pipe.

0.

Install
the U-bolt
clamp
around
the
engine pipe and through the rear heat
shield.
Install
the retaining
nuts and
washers, then tighten the U-bolt clamp
nuts and the heat shield retaining nuts
securely.

Support the upper heat shields clear of
the tail pipe and tighten the two clamp
retaining bolts securing the tail pipe to
the rear engine pipe.

P. Lower the heat shields and install the
three bolts retaining the heat shields to
the chassis mounting bracket.

f.

Position the flexible pipe and clamp on
the engine pipe, then tighten the clamp
retaining bolts securely.

g.

Position the muffler and U-bolt clamp
on the flexible
pipe, then tighten the
retaining nuts securely.

r.

Support the muffler and install the bolts
through the clamps, shackle plates and
the spacers. Install and tighten the nuts
securely.

S. Install the work
mounting bracket.

h.

34

i.

Position the exhaust stay at the upper
exhaust
mounting
bracket, then install
the bolt, washer and nut. Tighten the
bolt and nut securely.
Position the
then tighten
securely.

rain cap on the
the clamp bolt
light

onto

tail pipe,
and nut
the

upper
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FUEL SYSTEM -GROUP

0

Fuel Tanks
44.

b. Connect the fuel tank retaining
straps
to the J-brackets with the bolts, spacers, washers and nuts, but do not tighten.

Removal (Right Hand Tank)
a.

Close the fuel feed tap (see Fig. 87)
located in the left hand tank, then drain
the fuel from the right hand tank into a
clean, suitable container.

46.

C.

Connect
the fuel crossover
hose
tighten the connection securely.

d.

Tighten
the bolts, nuts and washers
securing the tank retaining straps to the
J-brackets.

e.

Ensure the fuel tank tap is off, fill with
clean fuel and check for leaks.

and

Removal (Left Hand Tank)
a.

0

UNCONTROLLED WHEN PRINTED

4

Drain both fuel tanks, then disconnect
the fuel crossover pipe, the sender unit
connection,
the fuel pick-up and return
lines (see Fig. 89).

FUEL FEED TAP

FUEL CROSSOVER

HOSE

PICK-UP

LINE
RETURN

Figure 87 -

RETAINING
\

Fuel Feed Tap

b.

Disconnect
the
fuel
crossover
hose
from the connection
located at the bottom of the tank (see Fig. 87).

C.

For ease of removal, support the
tank with a suitable jacking device.

d.

Remove the bolts, nuts, spacers
and
washers securing the retaining straps to
the fuel tank supporting J-brackets.

SENDER

STRAP

LINE

UNIT
/

/

fuel

J-BRAEKET
\
CHASSIS

Figure 89 b.

SIDE FRAME

Fuel Tank and Lines

Disconnect
the
fuel
crossover
hose
from the connection
located at the bottom of the tank (see Fig. 90).

J-BRACKET

Figure 88 e.

45.

Fuel Tank Retaining Straps

Using the jack raise the fuel
enabling it to clear the J-brackets,
remove and lower the fuel tank.

tank,
then

Installation
a.

Using a suitable jacking device, raise and
position the fuel tank in the fuel tank
supporting
J-brackets, ensuring that the
fuel crossover
connection
is correctly
positioned.

CROSSOVER

Figure 90 -

HOSE

Fuel Crossover
Connection

Hose and
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c.

For ease of removal, support the
tank with a suitable jacking device.

the left
crossover

fuel

hand
tank, fasten
the fuel
hose clamps to the cross stay.

d. Remove

the bolts, nuts, spacers and
washers securing the retaining straps to
the fuel tank supporting J-brackets (see
Fig. 89).

e.

47.

tank,
then

Installation
a.

UNCONTROLLED WHEN PRINTED

Using the jack, raise the fuel
enabling it to clear the J-brackets,
remove and lower the fuel tank.

Using a suitable jacking device, raise and
position the fuel tank on the fuel tank Jfuel
ensuring
that
the
brackets,
crossover
connection
is correctly
positioned.

Figure 91 50.

Connect
the fuel crossover
hose
tighten the connection securely.

Disconnect
the fuel inlet supply hose
union nuts from the fuel tank outlet and
the fuel pump inlet, then remove the
clamp retaining
the supply and return
hoses to the chassis and remove the
hoses (see Fig. 92).

b.

Disconnect
the fuel return hose union
nuts from the fuel tank inlet and the
injector fuel drain lines and remove the
hose.

C.

Remove the injector fuel drain line by disconnecting
the fuel pump drain line and
the fuel return hose, then disconnecting
the drain return line from the fuel pump
and the connector
at the rear of the
cylinder head. Remove the injector fuel
drain return line.

d.

Disconnect
the fuel rail pressure
line
from the fuel pump connection
and the
connector
at the rear of the cylinder
head and remove the fuel rail pressure
line.

e.

Disconnect the fuel pump drain line from
the fuel pump connection
and the connector in the injector fuel drain return
line. Remove the fuel pump drain line.

and

Ensure the fuel tap is off, fill with clean
fuel and check for leaks.

Fuel Lines
48.

Removal (Crossover

Line)

NOTE
the fuel tanks is only neceswhen
removing
the
fuel
sary
crossover
line. When removing fuel
lines, ensure that open unions or
adapters are suitably plugged to prevent entry of foreign
matter into
the fuel system.

Draining

51.
a. To remove the fuel crossover hose, disconnect the hose from the union located in the bottom of the right hand tank
and the fuel tap located in the left hand
tank, then remove the fuel crossover
hose clamps from the support stay and
remove the hose (see Fig. 91)
49.

Installation
a.

36

Remove the protective
fuel tank connections
fuel crossover
hose to
tank connection
and to

plugs from the
then install the
the right hand
the fuel tap in

Removal

a.

d. Tighten
the bolts, nuts and washers
securing the tank retaining straps to the
J-brackets.
e.

Hose -

Removal (Fuel Inlet and Return Hoses)

straps
b. Connect the fuel tank retaining
to the J-brackets with the bolts, spacers, washers and nuts, but do not tighten.
C.

Fuel Crossover

Installation
a.

Connect the fuel inlet supply hose union
nuts to the fuel tank outlet and the fuel
pump
inlet
connections
and
tighten
securely, then install the retaining clamp
to the chassis and tighten the nut and
bolt.

b. Connect the fuel return hose union nuts
to the fuel tank inlet and the injector fuel
drain connections
and tighten securely,
then install the retaining
clamp which
fastens
both
the supply
and return
hoses.

ELECTRICAL AND MECHANICAL
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Install the injector fuel drain return line
at the connections
at the fuel pump and
at the rear of the cylinder head, then
connect the fuel pump drain line and the
fuel return
hose at their connection
points in the injector fuel drain return
line. Securely tighten all fuel lines at the
connections.

Fuel Fllter
52.

Replacement
a.

Clean the area around the fuel filter
using a suitable cleaning agent and blow
dry with compressed air.

UNCONTROLLED WHEN PRINTED

d. Connect and tighten the fuel rail pressure line at the connections
in the fuel
pump and at the rear of the cylinder
head.
e.

Connect and tighten the fuel pump drain
line at the connections
in the fuel pump
and at the injector fuel drain return line.

f.

Ensure that the fuel tap is open
each tank with clean fuel.

g.

Prime the fuel pump (refer to para. 66).

h. Start the engine
and check
leaks. Rectify as necessary.

NCH

and fill
FUEL FILTER

for

fuel
Figure 93 -

FUEL RAIL PRESSURE
/

Fuel Filter -

Removal

LINE

INJECTOR FUEL DRAIN
/RETURN
LINE
FUEL PUMP
DRAIN LINE

\\

::&FUEL

RETURN

HOSE

FUEL

Figure 92 -

Fuel Lines -

Removal
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b.

Using a suitable wrench, remove the fuel
filter from the fuel pump adapter (see
Fig. 93)

c.

Discard the old fuel filter.

d.

Clean the filter mounting
adapter and
apply a light film of oil to the gasket surface.

e.

Fill the filter with clean fuel (see Fig. 94)
and install the filter on the fuel pump by
tightening the filter until the gasket contacts the fuel pump attachment
area,
then tighten the filter an additional half
to three quarters of a turn (see Fig. 95).

the AFC fuel drain, the injector fuel supply line, the AFC air supply hose and the
stepped timing control
hose (see Fig.
97).

J\

THROTTiE

UNCONTROLLED WHEN PRINTED

Figure 96 -

LINKAGE

Shutdown Solenoid and Throttle
Linkage
‘FIIFI

DRAIN

GEAR PUMP
COOLANT4

Figure 94 -

Fuel Filter -

Prime

SUCTION

Figure 97d.

+ % to % TURN

Figure 95 -

Fuel Filter -

Fuel Pump Attachments

Remove the brace supporting
the fuel
pump to the engine block, then remove
the four mounting
bolts securing
the
fuel pump to the air compressor
and
remove the pump (see Fig. 98) and spider coupling.

Installation

Fuel Pump
53.

Removal
a. Clean the area around the fuel pump
with a suitable cleaning agent and blow
dry with compressed air.

38

b.

Disconnect
the battery cables, then the
electrical
wire from the fuel shutdown
solenoid
and the throttle control shaft
(see Fig. 96).

c.

Remove the fuel drain from the cylinder
head, the gear pump coolant drain and
the gear pump suction line. Then remove

LINE

COMPRESSOR

Figure 98 -

Fuel Pump -

Removal

ELECTRICAL AND MECHANICAL
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.L_
.
.

Cleaning and Inspection
a.

b.

e.

Remove all trace of gasket material from
the fuel pump and air compressor, then
clean and inspect both surfaces for damage.

56.

Adjustment

UNCONTROLLED WHEN PRINTED

b.

55.

Spider Coupling -

(Idle Speed)

a. The vehicle tachometer can be used as
the
indicator
for engine
rpm when
adjusting the idle speed.

Inspect the spider coupling and replace
if worn or damaged (see Fig. 99).

Figure 99 -

Operate the engine and check the fuel
pump and connections
for fuel or air
leaks.

Remove the plug from the spring pack
cover in the rear of the fuel pump and
replace it with the fuel pump idle adjusting tool, part number 3375981 (see Fig.
101).

Inspection

Installation
a.

Position the spider coupling on the air
compressor, then position the new gasket on the fuel pump. Align the lugs on
the pump drive shaft with the spider
coupling, then position the pump on the
air compressor.
Install the four securing
bolts (see Fig. 100) and torque to 45
Nm (35 Ib.ft).

--J-

Figure 101 -

AIR COMPRESSOR
AIDER

3/x

ATTACHING

Fuel Pump -

Installation

c.

Connect
the throttle
linkage
to the
lever, then connect
the electrical
lead
and the battery cables.

d.

Remove the fuel filler plug and prime the
pump.

3375981

Fuel Pump Idle Speed Adjustment

d.

Remove the special tool and replace
with the plug, then operate the engine
until the rpm is constant and all air is
removed from the fuel system.

e.

Recheck the idle speed.

FUEL PUMP

b. Connect the fuel drain to the cylinder
head, the gear pump coolant drain, the
pump suction
line, then connect
the
AFC fuel drain, the fuel supply line to
the injectors, the AFC air supply hose
and the stepped timing control line (see
Fig. 98).

TObL

Operate the engine for thirty seconds at
high idle to remove the air from the fuel
system and ensure that the engine oper70°C
ating
is
above
temperature
(18O”F), then adjust the idle speed to
575-650 rpm.

BOLTS

Figure 100 -

SPECIAL

C.

COUPLING

/

PLUG’
Kl

Turbocharger
57.

Removal
a.

Remove
the nuts securing
the heat
shield to the turbocharger
and the Uclamp retaining the heat shield to the
exhaust
pipe, then remove
the heat
shield.

b.

Disconnect the oil supply line and the oil
drain tube from the turbocharger
(see
Fig. 102).
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OIL SUPPLY

-OIL

LINE

DRAIN TUBE

e.

CHING

58.

Figure 102 -

UNCONTROLLED WHEN PRINTED

c.

Figure 103 -

d.

Installation
a.

Position the new gasket over the flange
studs, then apply a film of high temperature anti-sieze compound to the studs.

b.

Install the turbocharger
and secure
place with the two lower mounting nuts.

c.

Install the exhaust
pipe and the air
intake hose and tighten
the clamps,
then connect the air crossover tube and
torque the clamp to 8 Nm (70 Ib.in.).

d.

Place a new gasket on the turbocharger
oil drain tube, then position the drain
tube under the turbocharger.
Install the
retaining bolts and torque the bolts to
44 Nm (32 Ib.ft).

Turbocharger Oil Supply Line and
Oil Drain Tube

Loosen the air intake hose clamp and
the exhaust pipe clamp and remove the
hose and the pipe from the turbocharger (see Fig. 103).

Loosen the clamp on the air crossover
tube
connection
at the turbocharger
and remove the crossover
tube from
Remove
the
two
the
turbocharger.
remaining nuts securing the turbocharger to the exhaust flange, then remove
the turbocharger
and gasket from the
exhaust flange studs (see Fig. 104). Discard the gasket.

Air Intake Hose and Exhaust Pipe
Removal

Slacken the nuts on the U-clamp securing the engine pipe to the engine bracket, then slacken the band clamp securing
the flexible
pipe to the engine
pipe.
Slacken the clamp securing the engine
pipe to the turbocharger
and pivot the
engine pipe rearward to clear the turbocharger.

Figure 105 -

Turbocharger

-

Priming

SWIVEL NUT

CROSSOVER

Figure 104 -
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Turbocharger

TUBE CONNECTION

-

Removal

TURBOCHARGER

Figure 106 -

Turbocharger

Oil Supply Line

in
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e.

f.

Pour 50-60 ml of clean engine oil into
the turbocharger
through the oil supply
fitting (see Fig. 105) then install the turbocharger oil supply line (see Fig. 106).
Tighten the connection securely..

h. Operate the engine and check for oil or
air leaks. Stop the engine and rectify
any leaks as necessary.

NUT AND WASHER

Figure 108 -

’

Accelerator Push Rod to Front
Cross-shaft

Remove the nut and washer securing
the pedal push rod to the front accelerator cross-shaft
and by withdrawing
the
push rod through the rubber boot in the
floor pan, remove the push rod (see Fig.
108).

Removal
a.

\/

I

Shut-down Solenoid
59.

BOOT

Tighten
the nuts on the U-clamp
to
secure the engine pipe to the engine
bracket, then position the flexible pipe
over the end of the engine pipe and
tighten the band clamp securely.
Position
the heat shield on the two
upper mounting studs at the turbocharger flange
and install
the two nuts.
Torque the four mounting nuts on the
flange to 44 Nm (32 Ib.ft).

UNCONTROLLED WHEN PRINTED

RUBBER

Disconnect the battery cables at the batteries, then disconnect
the wire from
the shut-down
solenoid.
Remove
the
four screws retaining
the solenoid
to
the fuel pump and remove the solenoid
and gasket (see Fig. 107). Discard the
gasket.

Remove the nut and washer securing
the right side accelerator
shaft to the
front
cross-shaft
lever,
then
remove
the four bolts and washers securing the
cross-shaft to the floor pan and remove
the front cross-shaft (see Fig. 109).
FRONT CROSS-SHAFT

Figure 107 60.

Shut-down

Solenoid

Installation
a.

b.

Install
and
secure
the
shut-down
solenoid together with a new gasket to
the
pump
with
the
four
attaching
screws.

Figure 109 -

61. Removal
Remove the nut and washer securing
the accelerator
pedal to the push rod,
then remove the pedal.

Front Accelerator
and Linkage

Cross-shaft

d.

Remove the nut and washer attaching
the right hand accelerator
shaft to the
rear cross-shaft, then remove the accelerator shaft.

e.

Remove the nut and washer retaining
the left side accelerator shaft to the rear
cross-shaft,
then remove the nut and
washer attaching the other end of the
accelerator
shaft to the fuel pump and
remove the left hand shaft (see Fig.
110).

Ensure that the inner terminal
nut is
tight, connect the wire to the solenoid
terminal and connect the battery cables.

Accelerator Linkage
a.

FRONT CROSS-SHAFT
ATTACHING NUTS
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FUEL PUMP

LEFT SIDE
ACCELERATOR

to the front cross-shaft
lever
attaching nuts and washers.

with

the

Install the right side accelerator
shaft
between
the inner lever of the front
cross-shaft
and the lever on the rear
cross-shaft.
Tighten
the retaining
nuts
securely.

Figure 110 -

UNCONTROLLED WHEN PRINTED

f.

Left Hand Accelerator
Removal

Install the left side accelerator
shaft
between the rear cross-shaft
lever and
the fuel pump throttle lever. Tighten the
retaining nuts securely.

Shaft -

When installation of the accelerator linkage is complete, adjust the accelerator
pedal to 55” from horizontal and ensure
the rubber boot is 100 mm maximum
clearance from the toe board. To obtain
the
correct
dimension
of 86.0
mm
between
the relay lever arm and the
bearing support, loosen the grub screw
and adjust the accelerator
link lever on
the accelerator shaft.

Remove
the two bolts and washers
securing
the rear cross-shaft
bearing
retaining plates to the bearing mounting
brackets on both sides of the engine
compartment,
then
remove
the
two
bolts securing
the left hand bearing
mounting
bracket
to the
floor
and
remove the mounting
bracket together
with the rear cross-shaft (see Fig. 111).

Start the engine and check
operation of the linkage.

for smooth

Air Cleaner Element
AND WASHERS

BO

63.

I

ACCELEAATOR
SHAFT

Replacement
a.

Unscrew the wing nut and withdraw the
air cleaner element from the air cleaner
body (see Fig. 112).

AIR CLEANER

Figure 111 62.

-

Removal

Installation
a.

b.

c.
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Rear Cross-shaft

ELEMENT

Place the rear accelerator
cross-shaft,
together
with
the left hand
bearing
mounting
bracket, into position
at the
rear of the engine compartment.
Install
the bracket retaining bolts and the bearing plate retaining
bolts and tighten
securely.
Place the front accelerator
cross-shaft
into position
on the floor pan, then
install the retaining nuts and bolts and
tighten securely.
Insert the accelerator
push rod through
the rubber boot in the floor pan, then
secure the push rod to the accelerator
pedal and the other end of the push rod

NUT
AIR CLEANER

BODY

Figure 112 b.

Air Cleaner Assembly

Remove the circlip retaining
the wing
nut and rubber backed washer from the
old air cleaner element and discard the
element and the circlip. Do not discard
the wing nut, as a new wing nut is not
supplied with the replacement
element
(see Fig. 113).

VEHICLE G 883
Issue 1, Aug 88

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

AIR CLEANER

flexible cables securing the air cleaner to
the air cleaner support brace (see Fig.
115).

RE7

Figure 113 -

UNCONTROLLED WHEN PRINTED

C.

d.

e.

/

Wing Nut to Air Cleaner Element
Assembly

Figure 115 -

Secure the wing nut and washer to the
new air cleaner element with the new circlip.
Position the air cleaner element in the air
cleaner body and locate the thread in
the air cleaner body with the wing nut,
then tighten the wing nut securely.

d.
65.

NU;

Air Cleaner Retaining
Removal

Lift and remove
support brace.

AND LOCK NUT

Cables -

the air cleaner

from the

Installation
a.

Ensure that the rubber seal of the air
cleaner element is correctly seated in the
air cleaner body.

RETAINING

Position the air cleaner on the support
brace, ensuring that the radiator air inlet
connection
is correctly positioned,
then
secure
the retaining
cables
with the
washers and nuts.

Alr Cleaner Assembly

b. Connect the turbocharger
air inlet hose
to the air cleaner and tighten the clamp
securely.

84.

c.

Connect the air cleaner air inlet hose to
the air cleaner and tighten the clamp
securely.

d.

Start the engine and check for air leaks.
Rectify any air leaks as necessary.

Removal
a.

b.

Loosen the hose clamp securing the turbocharger air inlet hose to the air cleaner, then remove the hose from the air
cleaner (see Fig. 114).
Loosen the hose clamp securing the air
cleaner inlet hose to the air cleaner, then
remove the hose from the air cleaner
(see Fig. 114).

CLAMP

Primlng the Fuel Pump
66.

Procedure
a. To establish
whether
the fuel pump
requires priming, loosen the fuel line at
the shut-off valve while the engine is
cranking. If the presence of fuel is not
evident at the shut-off valve connection
the fuel pump MUST be primed (see Fig.
116).

TUR
AIR
AIR CLEANER

Figure 114 c.

Air Cleaner Hoses -

INLET HOSE

Removal

Ensuring
that the weight
of the air
cleaner is supported,
remove the lock
nut and the retaining nut from the two

Figure 116 -

Fuel Pump Prime -

Check
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b. Clean the area around
with a suitable cleaning
dry with compressed air.

the fuel pump
fluid and blow
PRIMER

C.

Remove the fuel fill priming plug from
the top of the fuel pump and fill the
housing with clean fuel (see Fig. 117).

d.

Install the priming
Nm (20 Ib.ft).

plug and torque

PLUG

to 30

UNCONTROLLED WHEN PRINTED

Figure 117 -

-SPECIFICATIONS

Fuel Pump Priming

-

Fuel Pump Mounting Bolts
Tightening Torque ....................................._......................_.........................................................

45 Nm (35 Ib.ft)

Engine Idle Speed ... ..... ...................................... ..... ............. ..... ..... ..... ..... ..... .................. ..... ..... ............. 575-650 rpm
Air Crossover Tube Clamps
Tightening Torque .......... ..... ..... ..... .................. ..... ..... ............. ..... ..... ....................... ............ ....... 8 Nm (70 Ib.in.)
Oil Drain Tube
Tightening

Torque .......... ..... ..... ..... ..... ........ ..... ..... ..... ............. .......... ..... ..... .......... ..... ..... ............ 44 Nm (32 Ib.ft)

Turbocharger Mounting Nuts
Tightening Torque ... ........................................ ..... ..... ....................... .......... ..... ..... ..... ..... ............44 Nm (32 Ib.ft)
Fuel Pump Priming Plug
Tightening Torque .._.......... ...._....................................................................................................

30 Nm (20 Ib.ft)

VEHICLE G 883
Issue 1, Aug 88

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

0
0

-

FAULT FINDING -

Fuel System
Symptom

Probable Cause

1. Engine cranks but
will not start (no
smoke from
exhaust).

E:Fuel solenoid

Action

No fuel.

C.

shut-off valve

closed.
No fuel at injectors.

UNCONTROLLED WHEN PRINTED

d. Loose fuel connections on
the suction side of the fuel pump.
e. Fuel filter blocked or fuel
restriction in suction line.
f. No fuel in the fuel pump.
9 Air intake or exhaust restriction.
h. Fuel pump not operating.

i.

Gear pump shaft broken.

AFC no-air screw incorrectly
adjusted.
k. Gear pump check valve stuck open.
I. Gear pump worn.

i.

2. Engine hard to
start or will not
start (exhaust
smoke present).

e. Replace fuel filter, check for
restriction at suction line.
f. Prime the fuel pump.
g. Check air intake and exhaust
system for restriction.
h. Check tachometer drive shaft at
the fuel pump while cranking the
engine. If the drive is not
operating, replace the fuel pump.
i. Remove the fuel supply hose,
crank the engine and check for
gear rotation.
j. Adjust AFC no-air screw.
k. Replace check valve.
I. Replace pump.

a. Low cranking speed.

a. Check engine cranking rpm.

b. Fuel filter blocked.
Air in the fuel system.

b. Replace fuel filter.
c. Tighten fuel connections, fuel filter
and check tank pick-up tube.
d. Check for restrictions.
e. Check for restrictions.
f. Drain and flush the fuel tanks.
Install a new fuel filter and fill the
tanks with clean diesel fuel.
g. Adjust AFC no-air screw.

C.

d. Fuel suction line restriction.
Air intake restriction.
F’ Contaminated fuel.

AFC no-air screw incorrectly
adjusted.
3. Engine stalls at
low speed.

a. Check fuel level.
b. Use manual override, check
electrics.
c. Check for fuel at the shut-off
valve by loosening the fuel line and
cranking the engine over.
d. Tighten all fuel connections.

a. Air in the fuel system.

b. Fuel filter blocked.
Fuel suction line restriction.
Ii: Contaminated fuel.
Low idle speed.
AFC no-air screw incorrectly
adjusted.
Air intake or exhaust
restriction.

a. Tighten fuel connections, fuel
filter and check fuel tank pick-up
line.
b. Replace the fuel filter.
c. Check fuel lines, clear restriction.
d. Drain and flush the fuel tanks and
fill with clean diesel fuel.
e. Adjust idle speed.
f. Adjust AFC no-air screw.
g. Check air intake and exhaust
system for restriction.
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Fuel System (continued)
Symptom

4. Engine misfiring
in operating range.

Probable Cause

Action

h. Injector timing set incorrectly.

h. Report

a. Air in the system.

a. Tighten fuel connections, fuel
filter and check fuel tank pick-up
tube.
b. Drain and flush the fuel tanks.
Replace the fuel filter and fill the
tanks with clean diesel fuel.
c. Report condition.

b. Contaminated

fuel.

c. Injector timing set incorrectly.

UNCONTROLLED WHEN PRINTED

5. Rough engine idle.

a. Low idle speed.
b. Air in the fuel system.

c.
d.
e.
f.
6. Engine surges at idle.

Injectors incorrectly adjusted.
Defective injectors.
Defective fuel pump.
Injector timing incorrectly set.

a. Air in fuel system.
b. Low idle speed.
c. Automotive and variable speed
governor set to close.
d. Fuel drain line restriction.
e. Throttle leakage incorrectly set.

condition.

a. Adjust idle speed.
b. Tighten fuel connections, fuel
filter and check fuel tank pick-up
tube.
c. Report condition.
d. Report condition.
e. Report condition.
f. Report condition.
a. Tighten fuel connectors, fuel filter
and check fuel tank pick-up tube.
b. Adjust idle speed.
c. Adjust automotive and variable
speed governor idle speed.
d. Check fuel lines and tank vents.
e. Report condition.

7. Engine will not
reach rated speed
when loaded

a. Incorrect throttle linkage
adjustment.
b. Air fuel control malfunction.
c. Fuel line restriction.
d. No air pressure to road speed
governor.
e. Variable speed governor set
incorrectly.
f. Fuel pump incorrectly calibrated.

a. Adjust linkage.

8. Low power.

a. Restriction at fuel suction line
or fuel filter.
b. Incorrect throttle linkage
adjustment.
c. Air intake or exhaust restriction.

a. Check fuel inlet restriction.

d. Air in the fuel system.
e. Restriction in fuel drain lines
or fuel tank vents blocked.
f. Poor quality fuel.
g. Air or exhaust leaks between
turbocharger and engine.
h. Air fuel control not opening
fully.
i. Variable speed governor
incorrectly adjusted.

46

b. Check for air leaks.
c. Check fuel inlet for restrictions.
d. Check for air supply at road
speed governor.
e. Adjust the variable speed
governor.
f. Replace the fuel pump.

b. Adjust linkage.
c. Check air intake and exhaust
system for restrictions.
d. Tighten fuel lines, fuel filter and
check fuel tank pick-up tube.
e. Check throttle response.
f. Replace with good quality fuel.
g. Check for leaks and rectify.
h. Check AFC air tube and drain
lines for restrictions or leaks.
i. Adjust variable speed governor.
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Fuel System (continued)
Symptom

Probable Cause

Action

j.

i.

UNCONTROLLED WHEN PRINTED

Fuel rate low, fuel pressure low
and turbocharger pressure low.
k. Fuel rate high, fuel pressure high
and turbocharger pressure high.
I. Fuel rate correct, fuel pressure
high and turbocharger pressure
correct.
m. Fuel rate low, fuel pressure high
and turbocharger pressure
correct or low.
n. Fuel rate low, fuel pressure
correct and turbocharger
pressure high. Air temperature

between lo” and 38°C.
Temperature below 10°C.
0.
Fuel rate low, fuel pressure
correct and turbocharger
pressure low.
P- Fuel rate correct, fuel pressure
correct and turbocharger
pressure low.
9. Fuel rate correct, fuel pressure
high and turbocharger pressure
correct.
r. Injectors incorrectly adjusted.
Injectors carboned.
S.
t. Injectors not seating.
U. Injector stuck.
V.

9. Engine will not
shut-down.

Fuel pump governor
adjusted.

incorrectly

a. Fuel pump manual override open.
b. Fuel pump shutoff valve disc stuck.
Fuel tank vents blocked.
:: Fuel drain line restriction.
e. Injector check ball not seating
or missing.

Raise fuel rate/pressure.

k. Lower fuel rate/pressure.
I.

Injectors faulty, report
condition.

m. Injectors faulty, report
condition.
n. Injectors faulty, report
condition.

0.

Injectors faulty, report
condition.

P. Check intake restriction, if no
restriction replace turbocharger.
Check for restrictions
fuel pressure lines.
r.
S.

t.
U.

V.

in the

Report condition.
Report condition.
Tighten hold down clamp.
Check rocker lever and injector
link operation.
Replace fuel pump.

a. Check that manual orverride is
out to maximum travel.
b. Check electrical circuit at
shutfown solenoid.
Remove, clean or replace vent.
:: Check line and clear restrictions.
e. Report condition.

10. Poor deceleration.

a. Throttle return spring or
linkage binding.
b. Restriction in fuel drain line.
Fuel tank vent blocked.
;: Excessive throttle leakage.
e. Injector check ball not
seating or missing.

a. Check for movement
adjust as necessary.
b. Clear restriction.
Clear blockage.
:: Replace fuel pump.
e. Report condition.

11. Engine surges
under load at
rated speed or
wide open throttle.

a. Incorrectly

a. Replace the fuel pump.

adjusted fuel pump.

and
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Fuel System (continued)
Symptom

Probable Cause

Action

12. Engine surges
at high idle.

a. Air in fuel system.

a. Tighten connections, fuel filter
and check fuel tank pick-up tube.
b. Replace fuel pump.

b. Incorrectly
13. Surge in top gearroad speed governor
not set correctly.

adjusted fuel pump.

b. Fuel pump incorrectly
a. Turbocharger

15. Excessive engine
vibration.

a. Idle speed low.

UNCONTROLLED WHEN PRINTED

14. Excessive crankcase
gases (blow-by).

48

a. Tighten connections, fuel filter
and check fuel tank pick-up tube.

a. Air in fuel system.

calibrated.

seals leaking.

b. Replace fuel pump.
a. Replace turbocharger.

a. Adjust idle speed.
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CLUTCH -GROUP

0

0

Clutch Pedal
67.

Disconnect
the
clutch
spring from the anchorage

pedal
points.

Ensure
that the clutch
pedal
pivots
freely after tightening the lock nut, then
connect the clutch pedal to the upper
control rod and install the new clevis
and cotter pin.

d.

Install the air manifold connection
tighten the two securing nuts.

e.

Connect the clutch pedal return spring.

f.

Check the clutch
control
adjustments
and adjust as necessary (refer to para.
72).

return

b.

Remove the cotter pin from the clevis
pin and withdraw the clevis pin retaining the clutch pedal to the upper control rod, then remove
the two nuts
securing the air manifold connection
to
the steering
column
support
bracket
(see Fig. 118).

UNCONTROLLED WHEN PRINTED

Remove
the clutch
pedal shaft bolt,
then the clutch pedal and spacer from
the steering
column
support
bracket
(see Fig. 118).

CLUTCH

Figure 118 -

68.

C.

Removal
a.

Clutch Pedal -

Clutch Linkages
69.

Removal
a.

Remove the clutch pedal return spring.

b.

Remove the cotter and clevis pins securing the upper control rod to the upper
and lower relay levers, then remove the
upper control rod. The upper pin also
retains the return spring anchor bracket
(see Fig. 119).

Removal

Discard the old bushes,
vis pins.

e.

Inspect the clutch pedal spacer and the
bore of the clutch
pedal for wear.
Replace if worn or damaged.

cotter

and cle-

Installation

b.

and

PEDAL

d.

a.

5

Lubricate the clutch pedal bush with a
light coating of grease, then position
the spacer tube and bush in the bore of
the clutch pedal.
Position the clutch pedal and the pedal
spacer into the steering column support
bracket, then insert the pedal shaft bolt
and torque the lock nut to 68-81 Nm
(50-60 Ib.ft).

Figure 119 -

c.

Clutch Upper Control Rod Removal

Remove the nuts and washers retaining
the relay shaft to the relay levers, then
remove the shaft and bushings from the
cab longitudinal sill (see Fig. 120).
RELAY

Figure 120 -

SHAFT

\

Relay Shaft and Bushings Removal
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d. Remove the cotter and clevis pins retaining the lower control rod to the clutch
relay lever and the clutch release lever.
Remove the lower clutch rod (see Fig.
121).

a.

Remove the bolts and washers retaining
the clutch inspection
plate to the bell
then
insert
the
measuring
housing,
block, a piece of 13 mm stock, between
the rear face of the release bearing and
the front face of the clutch brake disc
(see Fig. 122). The allowable clearance
between these two surfaces is 13 mm.

LOWER CLUTCH

CLU ITCt -I BRAKE
rwsc

;‘LATE

PRESSURE

ROD
I

Figure 121 -

UNCONTROLLED WHEN PRINTED

70.

Lower Control Rod -

4

Removal

Installation
a.

Discard old bushes, inspect relay shafts
and replace if worn or damaged. Replace
clutch rod clevis pins, if worn.

b.

Lubricate the inside and outside diameters of the new bushes with grease,
then position the relay shaft and bushings in the cab longitudinal sill.

c.

d.

Install relay shaft levers, flat washers,
lock washers
and lock nuts on relay
shaft, then torque to 48-52 Nm (3538
Ib.ft). After tightening,
ensure that the
relay shaft rotates freely.

i

RELEASE

Figure 122 b.

Using a new clevis pin and cotter pin
connect
the upper
control
rod and
spring anchor bracket to the upper relay
lever, then connect the opposite end of
the clutch pedal rod to the lower relay
lever.

e.

Using a new clevis pin and cotter pin
connect
the lower control
rod to the
clutch relay lever and the opposite end
of the control rod to the clutch release
lever.

f.

Lubricate the clutch
the lubrication fitting.

relay

shaft

I BEARING

Release Bearing -

Adjustment

If the clearance is not within specification, rotate the engine flywheel until the
lock
is visible,
then
adjusting
ring
remove the adjusting ring lock bolt and
pry the lock clear of the adjusting ring
(see Fig. 123).

I

CAUTION
i
/ Due to the close tolerance fit care
[ should be taken when prying the :
, lock from the ac@sting ring.
I

through

g. Check clutch control
adjustments
readjust as necessary (see para. 72).

and

Clutch Adjustment
71. Release Bearing (Adjustment)
NOTE
It is imperative
that
before
any
adjustment
is made to the external
linkages, the internal clutch adjustment must be to specification.
Also
ensure that the parking brakes are
applied and the transmission
is in
neutral.
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Figure 123 c.

Adjusting

Ring Lock -

Removal

Release the clutch by blocking the pedal
in a depressed position, then using special tool No. PED 7000, turn the adjusting ring counter-clockwise
to move the
release bearing toward the flywheel
or
clockwise
to move the release bearing
away from the flywheel.
Rotation
of

-’

-’
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each notch
housing
in.).

will move the release bearinn
approximately
0.5 mm (0.020

d.

Re-engage the clutch and recheck
ance, adjust if necessary.

e.

When the specified release bearing clearance is achieved, install the lock plate
with the bolt and washer. Ensure that
the correct lock bolt is installed as a
longer bolt will prevent clutch release.

d.

Operate the clutch pedal and ensure that
the clutch
releases
correctly
and the
clutch brake application
becomes effective before the clutch pedal contacts the
floor panel.

clear-

LOWER
CONTROL

NOTE
Do not modify the lock plate to
ensure ease of fitting as the plate is
designed to allow a close tolerance
fit.

UNCONTROLLED WHEN PRINTED

72.

/

\

tDJUSTING
YOKE

LOCK NUT
RELEASE

YOKE
RELEASE
BEARING

Pedal Free Travel (Adjustment)
a.

Loosen
the
lower
(horizontal)
clutch
control rod adjusting yoke lock nut, then
remove the cotter pin and the clevis pin
retaining the lower clutch control rod to
the relay shaft inner lever (see Fig. 124).

b. With the clutch pedal against the return
stop, check that the clearance between
the release fork and the release bearing
is 3 mm (0.118 in.). If necessary
readjust the control rod yoke to achieve the
specified tolerance.
C.

Tighten the control rod yoke lock nut
and install
the new cotter
pin, then
install
the
clutch
housing
inspection
cover.

Figure 124 -

Clutch Control Rod -Adjustment
LOWER CONTROL

CONTROL

ROD

ROD YOKE

CLUTCH

Figure 125 -

FORK

Clutch Control Rod
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Pedal Shaft Locknut
Tightening Torque.. ........................................................................................................

68-81 Nm (50-60 Ib.ft).

Relay Shaft Lever Locknut
Tightening Torque.. ........................................................................................................

48-52 Nm (35-38 Ib.ft).

UNCONTROLLED WHEN PRINTED

.13 mm
Release Bearing to Clutch Brake Clearance.. ...............................................................................................
.30 mm (1.181 in.)
Clutch Pedal Free Travel ..............................................................................................................
Release Shaft Yoke to Release Bearing Housing Clearance.. .................................................... .3 mm (0.1 18 in.)

52

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

0

UNCONTROLLED WHEN PRINTED

0

VEHICLE G 883
Issue 1, Aug 88

-

FAULT FINDING -

Clutch
Symptom

Probable Cause

Action

1. Chatter.

a. Loose, broken or worn engine
mounts.
b. Pedal linkage worn.
c. Loose or cracked clutch housing.
d. Spring shackles and mountings
loose, worn or broken.
e. Misalignment.
f. Warped or bent driven disc.
g. Incorrect disc facing thickness.
h. Worn pilot bearing.
i. Incorrect spring pressure in
cover assembly.
j. Release levers misaligned.
k. Worn engine thrust bearings.
I. Badly worn, chipped or dry
spline shaft.

a. Tighten or replace.

2. Aggressive
application.

a.
b.
c.
d.
e.
f.

3. lnsuff icient
release.

a.
b.
c.
d.
e.
f.

Broken or loose engine mounts.
Worn or loose pedal linkage.
Excessive idling speed.
Loose or worn facings.
Unacceptable facing thickness.
Warped or bent driven disc
assembly.
g. Incorrect lever setting.
h. Worn splines.
i. Worn or rusty splines on
splined shaft.
j. Worn pilot bearing.
k. Damaged clutch release bearing.

I.

4. Hard pedal.

Worn or loose pedal linkage.
Excessive backlash in power train.
Warped driven disc.
Worn hub splines.
Worn splines on shaft.
Incorrect facing material.

Intermediate plate driving lugs
burred or damaged. Insufficient
driving lug clearance.

a. Worn pedal linkage.
b. Pedal linkage binnnding.
c. Excessive spring pressure in
cover assembly.
d. Contact pad of release bearing
carrier worn by shifter yoke.

b. Replace linkage.
c. Tighten or replace.
d. Tighten or replace.
e.
f.
g.
h.
i.

Report
Report
Report
Report
Report

condition.
condition.
condition.
condition.
condition.

j. Report condition.
k. Report condition.
I. Report condition.

a.
b.
c.
d.
e.
f.

Replace or tighten.
Report condition.
Report condition.
Report condition.
Report condition.
Report condition.

a.
b.
c.
d.
e.
f.

Release or tighten.
Replace or tighten.
Adjust to specifications.
Report condition.
Report condition.
Report condition.

g. Report condition.
h. Report condition.
i. Report condition.
j. Replace.
k. Replace bearing. If the bearing is a
greased type, lubricate with the
engine idling. Use only high
temperature recommended lube.
1. Report condition.

a. Replace with new linkage.
b. Lubricate and adjust.
c. Report condition.
d. Replace carrier and shifter yoke.
Also check for proper hook up to
provide best linkage operating
position.
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Clutch (continued)
Symptom

5. Slippage.

UNCONTROLLED WHEN PRINTED

6. Vibration.

54

Probable Cause

Action

e. Cross shaft worn at bell housing.
f. Worn bell housing at cross angle.

e. Report condition.
f. Report condition.

a. Oil or grease on facing.
b. Loose or worn facings.
c. Flywheel burned, scored or
cracked.
d. lnsuff icient plate pressure.
e. Binding in pedal linkage.

a. Report condition.
b. Report condition.
c. Report condition.

a. All or part of power train
out of balance.
b. One or more units in power
train out of alignment.
c. Worn splined shaft.
d. Worn crankshaft bearings.
e. Worn or loose engine mounts.
f. Clutch out of balance.
g. Worn disc splines.

a. Check each unit individually and
recheck as a complete assembly.
b. Check and align (replace
faulty components).
c. Report condition.
d. Report condition.
e. Replace or tighten.
f. Report condition.
g. Report condition.

d. Report condition.
e. Lubricate and adjust.
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TRANSMISSION

-GROUP

plate on the floor panel.
bolts and tighten securely.

Gear Lever
73.

Removal
a.

Ensure that the gear lever is in the
tral position, then remove the six
tapping screws securing the gear
boot to the boot mounting
plate
Fig. 126).

GEAR

neuselflever
(see

UNCONTROLLED WHEN PRINTED

Install

the six

d.

Position
the gear lever boot on the
mounting plate and secure with the six
self-tapping screws.

e.

Operate the gear shift and check for air
leaks. Rectify any air leaks as necessary.

LEVER

0

0

6

0

0

GEAR LEVER

0

\

‘/

FLOOR PANEL

Figure 126 -

Figure 127 -

BOOT MOUNTING

Gear El;

c.

d.

74.

Boot and Mounting

Remove the six bolts securing the boot
mounting plate to the floor panel, then
remove the plate from the boot and
gear lever.
Tag and remove the gear lever air lines
at the transmission,
then remove the
six bolts securing the gear lever tower
to the top cover (see Fig. 127) and
remove the gear lever and tower.
Place a suitable cover over the transmission opening to prevent the ingress of
dirt or foreign objects.

Installation
a.

Remove the cover from the transmission opening then install the gear lever
and secure with two bolts.

b. Operate the gear lever to ensure the
lever spigot is correctly located in the
selector rails, then install the remaining
four bolts and tighten
the six bolts
securely.
c.

Connect the air lines to the
sion, then position the boot

Removal

PLATE

Power Take-off (PTO) Air Line
75.

b.

Gear Lever and Tower -

transmismounting

Replacement
a.

Remove the air line from
the PTO selector housing.

b.

Remove the air line from the union located under the cab floor above the left
hand fuel tank.

c.

Select the correct length of replacement
air line, then place the compression
nut
on the air line followed by the olive and
install the insert into the line (see Fig.
128).

AIR LINE

COMPRESSION

the union

at

NUT

ZRT
OLIVE

Figure 128 d.

Power Take-off Air Line

Position the air line on the union under
the cab and the union at the selector
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housing, then
nuts securely.

tighten

the

compression

Hydraulic Pump
78.

e. Operate the PTO control and check for
air leaks at the unions. Rectify as necessary.

a. Clean the area around the PTO and the
hydraulic pump with a suitable cleaning
agent and blow dry with compressed air.
b. With the transmission
in neutral, operate
the engine for a few minutes to warm up
the transmission oil.

Power Take-off (PTO) Control Valve
76. Removal
a.

Drain the air from the air tanks.

UNCONTROLLED WHEN PRINTED

b. Tag and remove the electrical connections from the switch and the lamp holder.
C.

Tag and remove
control valve.

d.

Remove the decal from the face of the
then
remove
the
mounting
bracket,
three Allen screws securing the valve to
the mounting bracket.

e.

the air lines

Removal

from

the

C.

Drain the oil from the transmission
a suitable container.

d.

Drain the oil from the hydraulic
into a suitable container.

e.

Remove the inlet and outlet hoses from
the pump unions (see Fig. 130).

THROTTLE

\v

Remove the valve, complete
with the
knob, from the mounting
bracket (see
Fig. 129).

CONTROL
/

into

reservoir

HOSE

oTUN’o

MOUNTING
BRACKET
CONTROL
\

VALVE

BALL BEARINGS

Figure 130 -

SPRING

Figure 129 -

I
KNOB

PTO Control Valve

79.

f.

Remove the throttle control hose from
the outlet union on the pump (see Fig.
130).

g.

Remove
the four nuts and washers
securing
the pump to the PTO, then
remove the pump.

Installation
a.

77. Installation
a.

Position the knob, ball bearings, spring
and control
valve
on the mounting,
bracket, then secure with the three Allen
screws.

b. Connect the air lines to the valve, then
connect
the electrical
wiring
at the
switch and the lamp holder.
c.

56

If the pump is being replaced, remove
the inlet and outlet unions from the old
pump and install on the new pump.

b. Apply Loctite gasket eliminator
to the
pump mounting
flange,
then
position
the pump on the PTO and secure with
the four nuts and washers.
c.

Connect
the throttle
control
hose to
the outlet
union on the pump, then
install the inlet and outlet hoses on the
pump.

d.

Fill the hydraulic reservoir and the transmission with the appropriate oil.

e.

Couple the vehicle hydraulic lines to a
trailer, then operate the engine, engage

Affix the decal to the face of the mounting bracket.

d. Start the engine and allow the air tanks
to build up to normal operating pressure
and check for leaks at the valve. Rectify
leaks as necessary.

Hydraulic Pump

VEHICLE G 883
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the PTO and ensure that the pump functions correctly.
f.

Check for leaks at the pump or hoses,
disengage the PTO, stop the engine and
rectify any leaks.

cl* Top-up the oil in the hydraulic
if required.

PTO

reservoir

Power Take-off (PTO)
80.

Removal
a.

Remove the
para. 78).

b. Remove
housing.

UNCONTROLLED WHEN PRINTED

c.

the

hydraulic
air line

pump
from

the

(refer

to

selector

Remove
the eight nuts and washers
securing
the PTO to the transmission
adaptor
plate
(see
Fig.
131)
then
remove the PTO from the transmission.

OUTPUT

Figure 132 -

ADAPTER

Place the spacer plate with a gasket on
either side onto the gearbox
adapter
plate then install the PTO and engage
the PTO gear.

d.

Rock the PTO output shaft and compare
the amount of backlash with the previous measured backlash, then gauge the
thickness
of gasket required
to bring
the backlash within limits.

e.

Ensure that the PTO gear is in the disengaged position.
With oilproof
gaskets
against each metal surface, install the
PTO on the transmission
again, then
install and torque the securing nuts to
27 Nm (20 Ib.ft).

f.

Move the PTO gear into the engaged
and disengaged
position
several times
to ensure ease of operation.

/

SPACER

PLATE

PTO

Figure 131 d.

81.

Power Take-off Mounting

Remove the spacer plate and the gaskets from the transmission,
then clean
of any gasket residue from the mating
surface on the transmission.

Install the airshift control valve on the
PTO, ensuring
that the control
fork
aligns with the PTO gear.

Installation
a.

Power Take-off Assembly

C.
PLATE

.NUT

SHAFT

Remove the four Allen screws securing
the airshift control valve to the PTO.

h.

Install the hydraulic
78).

i.

Connect
ing.

i.

Engage the PTO and ensure
operation of the PTO and pump.

NOTE
The minimum allowable backlash for
the PTO gears must be no less than
0.15-0.28 mm
(0.006-0.011
in.)
when the PTO gaskets are fully compressed.

pump (refer to para.

the air line to the selector

houscorrect

bll Cooler
b.

Rock the transmission
PTO drive gear
to establish the amount of backlash built
into the transmission,
then rock the
PTO meshing gear while holding the output shaft of the unit (see Fig. 132).

82.

Removal
a.

Loosen the four bullbar eye bolts and
lower the bullbar, then release the bonnet latches and open the bonnet.
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b. Disconnect the inlet and the return
from the oil cooler (see Fig. 133.)

hose

b.

Remove any clamps or zip clamps as necessary, and remove the hose.

c.

Install the hose and tighten the hose
connection
at the transmission
oil pump
and at the oil cooler. Fit clamps and zip
clamps as necessary.

d.

Drive the vehicle for a short distance
and check for oil leaks at the unions.
Rectify any leaks as necessary.

INLET HOSE

85.

RETURN

HOSE

UNCONTROLLED WHEN PRINTED

Figure 133 c.

83.

Replacement

(Return Hose)

a.

Loosen
and remove the return
from the oil cooler (see Fig. 133).

b.

Remove the eight bolts securing
the
gear lever boot mounting plate to the
floor panel and raise the plate sufficiently to allow access to the return hose
connection
(see Fig. 135) at the transmission top cover.

Oil Cooler

Remove the bolts, nuts and washers
retaining the oil cooler clamps to the
upper and lower support brackets, then
remove the oil cooler.

hose

Installation
a.

Position the oil cooler at the support
brackets,
then
install
the oil cooler
clamps, bolts, nuts and washers on the
upper and lower support brackets.

b. Connect the inlet and return hoses to
the oil cooler and tighten the unions
securely.
c.

Close the bonnet and engage the bonnet latches, then raise the bullbar and
secure with the four eye bolts.
RETUR6

011 Cooler
84.

(Inlet Hose)

Figure 135 -

Loosen and remove the inlet hose from
the oil cooler (see Fig. 133) then loosen
and remove the hose from the outlet
union at the transmission
oil pump (see
Fig. 134).
TRANSt+SlON

0

\

TLET
ION

INLET UNION

Figure 134 -

Transmission

Oil Pump

Oil Cooler Return Hose

c.

the
hose
connection
Loosen
and
remove the hose from the union, then
remove any clamps or zip clamps as necessary. Remove the hose.

d.

Connect the hose to the union on top
of the transmission
top cover and tighten the hose connection securely.

e.

Connect the hose to the outlet union at
the oil cooler and tighten the hose connection
securely.
Fit clamps
and zip
clamps as necessary.

f.

Drive the vehicle for a short distance
and check for any oil leaks at the uniions. Rectify any leaks as necessary.

g.

Position the boot mounting plate on the
floor panel and secure with the eight
bolts.

OIL PUMP
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0

Hoses

Replacement
a.

HOSE
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Transmission Oil Pump
86.

b.

87.

Remove the hoses from the inlet and
outlet unions on the rear of the transmission oil pump (see Fig. 134), and
secure the hoses above the level of the
transmission fill plug.
Remove
the
pump to the
the pump.

four bolts
transmission

Installation
a. Clean the seal bearing surface, lubricate
the new seal with oil and install the seal
using a suitable seal installer.

Removal
a.

0

89.

r--

-~

C,&JTlOiv
Do not use a hammer to uwtall 11e
/ ouput yoke as damage ~wli occur to
the yoke or to !nternal fransmlsslon
components.

retaining
the
and remove

Installation

a. Position

UNCONTROLLED WHEN PRINTED

the pump at the transmission
and install the four retaining bolts.

b.

Install the hoses on the inlet and outlet
unions, then tighten the hose connection securely.

C.

Drive the vehicle for a short distance
and check for any leaks at the unions.
Rectify any leaks as necessary.

b.

Install the bearing retainer, then position
the yoke
on the output
shaft
splines, install and tighten the nut to
seat the yoke. Hold the yoke with a suitable yoke holding tool and torque the
nut to 813 Nm (600 Ib.ft).

C.

Install the transmission
propeller
shaft
(refer
to
PROPELLER
SHAFT
GROUP 8).

Output Shaft Cover Oil Seal
88.

Removal
a.

Top Cover

Clean the area around the output shaft
bearing housing with a suitable cleaning
agent and blow dry with compressed air.

b.

Remove the transmission
(refer
to
PROPELLER
GROUP 8).

propeller shaft
SHAFTS
-

C.

Hold the output yoke with a suitable
yoke holding tool and remove the yoke
retaining nut.

d.

Install special tool Ml4580
(yoke puller)
into the yoke assembly and remove the
yoke (see Fig. 136).

90.

Removal
a.

Remove the floor
- GROUP 17).

e.

Transmission
Removal

(refer to BODY

b. Clean the area around the cover with a
suitable
cleaning
agent and blow dry
with compressed air.
C.

Remove
73).

d.

Remove
the transmission
return hose from the union
cover (see Fig. 137).

TRANSMISSION

Figure 136 -

panel

the

gear

lever

(refer

to para.

oil cooler
at the top

MOUNT

Output Yoke -

retainer,
Remove
the
bearing
remove the seal from the bearing
ing and discard the seal.

then
hous-

REVERSE LIGHT
SWITCH

Figure 137 -

Top Cover -

OIL COOLER
RETURN HOSE

Removal
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e. Tag and remove the wiring
from the reversing light switch.
f.

Tag and remove the
valves on the top cover.

air

connectors
lines

to

the

Support
the rear of the transmission
with a suitable jack and remove the two
nuts retaining the transmission
mount to
the top cover, then remove the two
bolts retaining the mount to the chassis
bracket.

UNCONTROLLED WHEN PRINTED

91.

h.

Remove the ten bolts retaining the top
cover to the transmission
and remove
the cover.

i.

Place a suitable cover
to prevent the ingress
bodies.

c.

Install the new switch
wiring to the switch.

and connect

the

d.

Position
the gear lever boot on the
boot mounting
plate and secure with
the six self-tapping screws.

Speedometer impulse Generator
93.

Removal
a.

the
Remove
the wire seal between
wiring cable and the impulse generator
(see Fig. 138).

IMPULSE

over the opening
of dirt or foreign

GENERATOR

ADAYTER

Installation
a.

Remove all trace of gasket material from
the top cover
and the transmission,
ensuring that no gasket material enters
the transmission opening.

b. Apply Loctite gasket eliminator
515 to
both the mating surfaces,
then. install
the gasket and the top cover.
c.

Install the ten retaining bolts
cover and tighten securely.

d.

Install
the
transmission
mount
and
secure with the two retaining nuts and
bolts. Remove the jack from under the
rear of the transmission.

e.

f.

g.
h.

in the top

Figure 138 -

b. Twist the wiring cable plug a quarter of
a turn counter-clockwise
and pull the
bayonet fitting from the generator.

Connect the air lines to the valves on
the top cover, then connect th,e reversing light switch wiring.
Connect the oil cooler return hose to
the union on the top cover and tighten
the hose connection securely.
Install the floor
- GROUP 17).

panel

(refer

to

C.

94.

BODY

NOTE
If an inpulse generator is to be fitted to a new transmission,
the head
of the top left hand bolt has to be
ground to half its thickness to allow
the generator to be installed.

Install the gear lever (refer to para. 74).

Replacement
a. Remove
the
six self-tapping
screws
securing the gear lever boot to the boot
mounting plate, then raise the boot on
the gear lever to allow access to the
reverse switch.
b. Tag and remove the switch wiring connectors, then remove the discard the
switch (see Fig. 137).
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Unscrew
the impulse
generator
from
the transmission
speedometer
adapter.
Remove the generator and the drive key.

Installation

Reverse Switch
92.

Impulse Generator

a.

Install the generator to the transmission
ensuring
the
adapter,
speedometer
drive key is correctly
located between
the generator
and the adapter,
then
install the wiring cable.

b.

Install a new wire seal between
wiring cable and the generator.

the
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SPECIFICATIONS

-

Power Take-off (PTO)
Backlash ..... ..... ..... ................. ..... ..... ..... ..... ..... .......... ..... ..... .......... ..... ..... ..... ..... 0.15-0.28

mm (0.006-0.011

in.)

Power Take-off (PTO) Securing Nuts
Tightening Torque ................ .................... ..... ...................................... ..... ..... ..... ....................... .27 Nm (20 Ib.ft)

UNCONTROLLED WHEN PRINTED

Transmission Output Yoke Nut
Tightening Torque .... ..... ................................... ..... ..... .................. ..... ............. ..... ..... ..... ..... ... 813 Nm (600 Ib.ft)
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-

FAULT FINDING -

Transmission
Symptom

Probable Cause

Action

1. Noise in neutral.*

a.
b.
c.
d.
e.

a.
b.
c.
d.
e.

UNCONTROLLED WHEN PRINTED

2.Noise in gear.*

l

This transmission

Low oil level.
Incorrect grade of oil used.
Misalignment of transmission.
Excessive gear back lash.
Scuffed gear tooth
contact surface.
f. Worn, or rough reverse idler gear.
g. Scuffed gear to contact surface.

Fill to correct level.
Drain and refill with correct oil.
Correctly align transmission.
Report condition.
Report condition.

f. Report condition.
g. report condition.

a. Low oil level.
a. Fill to correct level.
b. Drain and refill with correct oil.
b. Incorrect grade of oil.
c. Rough, or worn mainshaft
c. Report condition.
rear housing.
d. Report condition.
d. Excessive end play ot
mainshaft gears.
e. Report condition.
e. Gears worn, chipped or rough.
f. Bearing failure.
f. Report condition.
is inherently noisy in normal operation. Only severe transmission noise should be
investigated
a. Incorrectly adjusted clutch,
clutch linkage or clutch brake.
b. Low oil level.
c. Incorrect grade of oil.
d. Worn or bent shift rods.
e. Incorrect driver practices.
f. Sliding clutch gears tight on
splines of shaft.
g. Worn spigot bearing.
h. Gears seized or galled.
i. Clutch teeth burred over,
chipped or mutiliated.

a. Adjust clutch, linkages or
clutch brake.
b. Fill to correct level.
c. Drain and refill with correct oil.
d. Report condition.
e. Educate driver.
f. Free up gears.

4. Jumping out of gear.

a.
b.
c.
d.
e.
f.

a.
b.
c.
d.
e.
f.

5. Oil leaks.

a.
b.
c.
d.

3. Hard gear
selection.

62

Selector lever interference.
Worn or loose mounting insulators.
Shift rods bent or out of line.
Shift rod poppet springs broken.
Shift rod poppet notches worn.
Excessive end-play in drive gear,
mainshaft or countershaft.

Oil level too high.
Incorrect grade of oil used.
Loose or missing bolts.
Broken gaskets, gaskets shifted
or squeezed out of position.
e. Blocked breather.
f. Drain plug loose.
g. Worn output shaft oil seal.
h. Cracks or holes in casting.

g. Report condition.
h. Report condition.
i. Report condition.

a.
b.
c.
d.

Remove interference.
Tighten or replace insulators.
Replace rods.
Replace springs.
Replace rods.
Report condition.

Drain excess oil.
Drain and refill with correct oil.
Tighten or replace bolts.
Replace gaskets or report
condition.
e. Clear blockage.
f. Lighten drain plug.
g. Replace seal.
h. Report condition.
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Transmlssion (continued)
Probable Cause

6. Sticking in gear.

a. Clutch not releasing.
b. Sliding clutch gears tight on
splines of shaft.
c. Clutch brake set too
high on clutch pedal.

a. Adjust clutch.
b. Free up gears.
c. Adjust clutch brake.

UNCONTROLLED WHEN PRINTED

Symptom
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PROPELLER SHAFTS Transmlsslon

Propeller

GROUP 8

Shaft and Centre

Bearing
95.

Removal

YOKE A

a. Apply the parking
road wheels.

brake and chock

the

ING
NER
AP ASSEMBLY

b. Straighten
the lock tabs and remove
the bolts from the bearing retainer cap
assemblies at the transmission
and the
centre bearing yokes (see Fig. 139).

UNIVERSAL
BEARING

J

CAP

UNCONTROLLED WHEN PRINTED

Figure 140 -

BearinreF&Ie$er

Cap Assembly -

YOKE ASSEMBLY

LOCK TAB

Figure 139 -

BEARING

Bearing Retainer Cap Assembly

NOTE

Figure 141 -

Mark
the
bearing
retainer
cap
assemblies and the universal joints
to ensure that they can be assembled in their original position.
C.

propeller
Support
the
transmission
shaft and remove the bolts, nuts and
washers
retaining
the centre
bearing
housing to the support bracket (see Fig.
142).

Remove
the bearing
cap assemblies
from the yoke and the universal joint
trunnion
(see Fig. 140) using special
tool 7057.

d.

Using a brass drift smaller than the
yoke hole, and a hammer,
tap the
exposed end of the universal joint trunnion to remove the opposite
bearing
cap assembly.

e.

Remove the intermediate propeller shaft
from the centre bearing yoke by angling
the universal
joint cross-piece
out of
the yoke (see Fig. 141) and lower the
shaft to the ground.

Intermediate Propeller Shaft Removal

Remove the transmission
propeller shaft
from the transmission
yoke by angling
the universal joint cross-piece out of the
yoke as shown in Fig. 141 and remove
the propeller
shaft complete
with the
centre bearing from the vehicle.
96.

Installation

NOTE
Should
require

the
centre
bearing
yoke
ensure
that the
removal,
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e. Connect

the
intermediate
propeller
shaft to the centre bearing yoke by
angling
the universal
joint cross-piece
into the yoke assembly as shown in Fig.
143.

yoke and shaft are match marked to
ensure correct reassembly.

SUPPORT

INTERMEDIATE
PROPELLER
SHAFT

BRACKET

f.

Install the bearing retainer cap assemblies into the yoke assembly by tapping
with a brass drift and a hammer.

9.

Install the lock tabs and the retaining
bolts, then tighten
the retaining
bolts
and secure with the lock tabs.

7

Centre Bearing
97.

Removal

UNCONTROLLED WHEN PRINTED

a.

CENTRE

Figure 142 -

Remove the transmission
(see para. 95).

shaft

b. Support the propeller
shaft in a vice,
remove the yoke retaining nut and the
yoke assembly (see Fig. 144).

GEARING

Centre Bearing Housing
TRANSMISSION

a.

propeller

PROPELLER

RETAINING

NUT

Install the transmission
propeller
shaft
in the transmission
yoke by angling the
universal join cross-piece
into the yoke
assembly (see Fig. 143).
YOKE ASSEMBLY

ASSEMBLY

Figure 144 c.

98.

Figure 143 -

b.

C.

d.
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Transmission Prooeller Shaft Installation
’

Install the bearing retainer cap assemblies into the yoke assembly by tapping
with a brass drift and a hammer.
Install the lock tabs and the retaining
bolts, then tighten the retaining
bolts
and secure with the lock tabs.
Position
the centre bearing below the
support bracket and install the retaining
bolts, washers and nuts.

Centre Bearing

Using a suitable puller, remove the centre bearing assembly from the transmission propeller shaft.

Installation
a.

Install the centre bearing onto the transmission propeller shaft ensuring that the
bearing seats firmly against the flange.

b.

Install the yoke and the retaining
then tighten the nut securely.

c.

Install the transmission
(see para. 96).

propeller

nut,
shaft

Intermediate Propeller Shaft
99.

Removal
a.

Remove
retaining
145).

the propeller shaft safety strap
bolts and the strap (see Fig.

b. Straighten the lock tabs and remove the
bolts
from the bearing
retainer
cap
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assemblies
at the centre bearing
and the intermediate
differential
yoke (see Fig. 146).

yoke
input

out of the
148).

yoke

assemblies

(see

Fig.

INTERMEDIATE
PROPELLER SHAFT
ING
NER
EMBLY

UNIVERSAL

JOINT TRUNNION

Figure 147 -

UNCONTROLLED WHEN PRINTED

Figure 145 -

BearinieRe;3e;er

Cap Assembly -

Propeller Shaft Safety Strap

INTERMEDIATE
DIFFERENTIAL\

YOKE ASSEMBLY
/

U

-

-bzid

\

-1

INTERMEDIATE
PROPELLER SHAFT

Figure 146 -

Intermediate
Yoke

Differential

/

Input
Figure 148 -

Intermediate Propeller Shaft Removal

NOTE
Mark the bearing retainer cap assemblies and the universal
joints
to
ensure that they can be assembled
in their original position.
c.

Remove
the bearing
cap assemblies
from the yoke and the universal
joint
trunnion
(see Fig. 147) using special
tool 7057.

d.

Using a brass drift smaller than the yoke
hole and a hammer, tap the exposed
end of the universal
joint trunnion
to
remove the opposite bearing cap assembly.

e.

Remove the intermediate
propeller shaft
from the centre bearing yoke, and the
intermediate
differential
input yoke, by
angling each universal joint cross-piece

100. Installation

NOTE
Should the propeller
shaft require
dismantling,
ensure
that
match
marks are stamped on the shaft and
the sleeve yoke to ensure correct
phasing
on reassembly
(see Fig.
149).
a. Connect
the
intermediate
propeller
shaft to the centre bearing yoke and the
intermediate
differential
yoke by angling
each universal joint cross piece into the
yoke assemblies as shown in Fig. 148.
b.

Install the bearing retainer cap assemblies into the yoke assemblies by tapping
with a brass drift and a hammer.
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nion (see
7057.
MATCH

Figure 149 -

MARKS

Propeller Shaft -

Fig.

150)

using

special

tool

d.

Using a brass drift smaller in diameter
than the yoke hole, tap the exposed end
of the universal joint trunnion to remove
the opposite bearing cap assembly.

e.

Remove the universal joint from the propeller shaft yoke by angling the universal
joint cross-piece out of the yoke assembly (see Fig. 151).

Match Marks

UNCONTROLLED WHEN PRINTED

YOKE ASSEMBLY
C.

Install the lock tabs and the retaining
bolts then tighten
the retaining
bolts
and secure with the lock tabs.

d.

Install the propeller
and retaining bolts.

shaft

safety

strap

Rear Propeller Shaft
101. Removal and Installation
a. The procedure
for the removal
and
installation
of the rear propeller shaft is
the same as described in para. 99 and
para. 100, except for the safety strap
which is not fitted.
Universal Joints

/

Figure 151 -

Universal Joint -

Removal

102. Removal
a.

Remove the appropriate
propeller shaft
from the vehicle (refer to paras. 99 or
101).

b. Support the propeller
shaft in a vice,
straighten
the lock tabs, and remove
the bolts from the bearing retainer cap
assemblies.

YOKE ASSEMBLY

103. Installation
a.

Connect the universal joint to the propeller shaft yoke assembly by angling
the universal joint cross-piece
into the
yoke assembly as shown in Fig. 151.

b.

Install the bearing retainer cap assemblies into the yoke assemblies by tapping
with a brass dirft and a hammer.

C.

Install
the
propeller
paras. 100 or 101).

Propeller
ING
NER
EMBLY

shaft

(refer

to

Shaft Testlng

104. Procedure
a.

Check that the balance
weights
are
secure. If not replace the propeller shaft.

b. Check that all the bearing retainer cap
assembly
bolts are tight and that the
bolts are secured by the lock nuts.

UNIVERSAL

J6ltiT

Figure 150 c.

68

TRUNNION

C.

With the parking brake applied, grip the
propeller
shaft
and check
for radial
movement
in the splines. Replace the
propeller shaft assembly if movement is
excessive.

d.

Check that the grease nipples
correctly. Replace as necessary.

r

Bearing Retainer Cap Assembly

Remove
the bearing
cap assemblies
from the yoke and universal joint trun-

function
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TRANSMISSION
PROPELLER
SHAFT
INTERMEDIATE
PROPELLER
SHAFT

I

e.

Check that the universal
joint grease
seals are not damaged. Replace the universal joint if necessary.

f.

Check that yokes on the transmission
and intermediate
propeller shafts are in
phase (see Fig. 152)

9

Check that yokes on the rear propeller
shaft are in phase (see Fig. 153).
REAR PROPELLER

SHAFT

~ENTRE
BEARING

and Intermediate
Phasing

Figure 153 -

Rear Propeller Shaft -

Phasing

UNCONTROLLED WHEN PRINTED

Figure 152 - Transmission
Propeller Shaft -
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-

FAULT FINDING -

Propeller Shaft
Symptom
1. Grinding or grating
noise at all speeds.

UNCONTROLLED WHEN PRINTED

2. Vibration during
any road speed.

Probable Cause

Actlon

a. Chipped or scored centre
bearing.
b. Damaged/worn
universal
joints.

a. Replace the centre bearing.

a. Yoke nut loose.

a. Tighten the nut securely.

b. Universal joint, journal cross
worn.
Worn splines at the slip joint.
:: Propeller shaft loose in centre
bearing.

b. Replace the universal joint.

contact with obstruction.
Propeller shaft out-of-balance.
9. Propeller shaft misaligned.

c. Replace the propeller shaft.
d. Check for wear on the propeller
shaft and in the centre bearing.
Replace parts as necessary.
e. Check the propeller shaft for
damage. Replace as necessary.
f. Replace the propeller shaft.
g. Phase universal joints correctly.

a. Propeller shaft phasing.
b. Propeller shaft angle.
C. Worn damaged or failed drive yoke.
d. Damaged or worn universal joint.
e. Loose clamp plate bolt.

a.
b.
c.
d.
e.

e. Propeller shaft sprung from
f.

3. Vibration.

70

b. Replace the universal joint.

Correct
Correct
Replace
Replace
Tighten
torque.

phasing.
angle.
the drive yoke.
universal joint.
bolt to recommended
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REAR AXLES Differential
Axle)

Pinion Oil Seal (Intermediate

GROUP 9

106. Installation

105. Removal

CAUTION
Do not attempt to drive the yoke
onto the input shaft by any means
other than using the three-piece
installation
tool, as damage
will
occur to the yoke, splines, shaft or
bearings.
__-I

UNCONTROLLED WHEN PRINTED

a. Clean the area around the seal housing
with a suitable cleaning agent and blow
dry with compressed air.
b.

Remove the intermediate propeller shaft
from the intermediate
differential
input
yoke (see PROPELLER
SHAFTS
GROUP 8).

c.

Hold the yoke with a suitable yoke holding tool (see Fig. 154), and remove the
yoke retaining nut and washer.

Figure 154 d.

I
/
/
!
j
/

NOTE
Installation
of the yoke requires the
use of a three-piece
installation
tool
M 14587 (see Fig. 156).

Yoke Holding Tool

Install special tool Ml4580
(yoke puller)
into the yoke assembly and remove the
yoke (see Fig. 155).

Figure 156 a.

Three-piece

Installation

Tool

Clean the seal assembly cover, lubricate
the new seal with oil and install the seal
using a suitable tool.

b. Thread the installation
shaft of the tool
onto the pinion input shaft (see Fig.
157).
c.

Figure 155 e.

Yoke Puller Ml 4580

Remove the oil seal from the seal assembly cover and discard the seal.

Slide the input yoke over the installation
shaft, aligning the yoke splines with the
pinion input shaft splines (see Fig. 157).

CAUTION
Use the nut furnished
cvi?h the
I installation
tool to seat the yoke.
/ The use of the yoke retaining nut to
seat the yoke will result in damage
1 occurring to the yoke nut.
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d.

Install the collar and nut onto the installation shaft, then tighten the nut until
the yoke seats against the bearing (see
Fig. 157).

b.

Remove the rear propeller
shaft from
the intermediate
differential
output yoke
(see PROPELLER
SHAFTS GROUP
8).

c.

Hold the yoke with a suitable yoke holding tool (see Fig. 158) and remove the
yoke retaining nut and washer.

d.

Install special tool Ml4580
yoke puller
into the yoke assembly and remove the
yoke (see Fig. 159).

INSTALLATION
SHAFT

UNCONTROLLED WHEN PRINTED

Figure 157 e.

f.

Pinion Input Yoke -

Installation

Remove the installation
tool and install
the input yoke retaining nut and washer.
Hold the yoke with a suitable yoke holding tool and torque the retaining nut to
680-810 Nm (500-600 Ib.ft).
Connect
the
intermediate
propeller
shaft
to the
intermediate
differential
input yoke (see PROPELLER
SHAFTS
-GROUP
8)

Output Shaft Oil Seal (Intermediate

Figure 159 e.

Remove the oil seal from the output
shaft bearing cage and discard the seal..

108. Installation

Axle)
CAUTION
Do not attempt to drive the yoke
onto the input shaft by any means
other than using the three-piece
installation
tool, as damage
will
occur to the yoke, splines, shaf’t or
bearings.

107. Removal
a.

Yoke Puller Ml 4580

Clean the area around the intermediate
differential
output
shaft bearing
cage
with a suitable cleaning agent and blow
dry with compressed air.

NOTE
Installation
of the yoke requires the
use of a three-piece
installation
tool
as shown in Fig. 156.
a.

Clean the output bearing cage seal surface, then install the seal using a suitable
seal installer.

b. Thread the installation
shaft of the tool
onto the output shaft (see Fig 160).

Figure 158 -
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Yoke Holding Tool

c.

Slide the output yoke over the installation shaft aligning the yoke splines with
the output shaft splines (see Fig. 160).

d.

Install the collar and nut onto the installation shaft, then tighten the nut until
the yoke seats against the bearing (see
Fig. 160).

-J

-
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r

Axle Shafts

CA U TIOM
I Use the nut furrushed
v&h the
Installation
tool to seat the voke.
, The use of the yoke retauxng nut to
I seat the yoke WI// result In damage
occurring to the yoke nut.
I

111. Removal
a.

Clean the area around the axle shaft
flange with a suitable cleaning agent and
blow dry with compressed air.

b. Remove the nuts and washers retaining
the axle flange to the rear brake hub
assembly (see Fig. 161).
r-----

UNCONTROLLED WHEN PRINTED

CA U TIOM
1 Damage WIII occur to the hub, shaft
i or oil seal If a chisel or wedges are
/ used to loosen the shaft
L-..

Figure 160 -

Output Yoke -

Installation

WASHER -

-e@

NUT------

e.

Remove the installation
tool and install
the output yoke retaining nut and washer. Hold the yoke with a suitable yoke
holding
tool and torque the retaining
nut to 680-810 Nm (500-600 Ib.ft).

Figure 161 c.

Axle Shaft -

Removal

Remove the axle shaft from the differential housing assembly.

112. Installation
Rear Differential

Plnlon Oil Seal

a.

109. Removal
a.

Remove the rear propeller
shaft from
the rear differential
pinion yoke (see
PROPELLER SHAFTS - GROUP 8).

b. The removal procedure is the same as
descrived in para. 105 for the removal
of the intermediate
differential
input oil
seal.
110. Installation
a. The installation procedure is the same as
described in para. 106 for the installation of the intermediate
differential input
oil seal, except for the yoke retaining
nut torque,
which
is 1085-1491
Nm
(800-l 100 Ibft).
b. Connect the rear propeller shaft to the
rear differential
input yoke (see PROPELLER SHAFTS - GROUP 8).

Remove all trace of gasket material from
the axle flange and the mating surface
on the hub.

b. Apply Loctite gasket eliminator
515 to
the back of the axle flange and install
the axle. Install the washers
and the
axle flange retaining nuts, then torque
the nuts to 294-325 Nm (217-240 Ib.ft).
Wheel Bearing and Hub 011 Seal
113. Removal
a.

Remove
-GROUP

the wheels
11).

(refer

to WHEELS

b.

Back off the brake adjustment
so that
the drum revolves freely without drag.

c.

Remove the axle shaft (refer para. 111).

d.

Straighten
the locking washer tab
curing the lock nut, then remove

serthe
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lock nut and
Fig. 162).

the

locking

washer

(see

INNER

BEARING

CUP

.-A

I
OUTER

BEARING

CUP
V’

LOCKING

WASHER

.HUB
LOCK NUT

ADJUSTING

Figure 162 -

UNCONTROLLED WHEN PRINTED

e.

NUT

Figure 164 -

Locking Washer and Lock Nut

Remove the wheel
(see Fig. 162).

bearing

adjusting

nut

g.

Remove the hub and drum assembly
until the outer wheel bearing is clear of
the axle end, remove the bearing then
remove the hub and drum.
Remove the inner wheel bearing cone,
and the hub seal by positioning
a suitable drift through the outer opening of
the hub against the bearing. Tap the
bearing cone and the seal out through
the brake drum side of the hub ensuring
that the seal bore is not damaged (see
Fig. 163) and discard the seal.

Removal

114. Installation

WARNING
This assembly is heavy. Care must
be taken to avoid personal injury.

f.

Bearing Cup -

SEAL

a.

Clean the hub and brake drum assembly
with a suitable cleaning agent and blow
dry with compressed air.

b.

Install the bearing
drift or press.

C.

Place the hub assembly on a flat surface
with the brake drum facing up.

d.

Pack the inner wheel bearing cone with
a suitable lubricant and insert into the
hub.

e.

Apply a thin coat of Loctite gasket eliminator 515 to the hub seal bore.

f.

Using special tool M14585, seat the outer face of the seal in the recess of the
tool adapter (see Fig. 165).

cups using a suitable

INSTALLER

SEAL

SEAL

Figure 165 INNER WHEEL

Figure 163 h.
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Inner Wheel Bearing -

BEARING

g.

Removal

Remove
the inner and outer bearing
cups using a suitable drift and hammer
(see Fig. 164).

h.

Hub Seal Installer Ml 4585

Insert the centring plug of the tool in
the bore of the wheel bearing to prevent cocking of the seal in the hub bore
(see Fig. 166).
Hold the handle of the tool firmly and
strike the handle with a hammer until the

-

--’
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sound of the impact changes
bottoms out (see Fig. 167).

nut while rotating
the hub and
assembly until the bearings seat.

as the seal

drum

m. Torque the adjusting nut to 81 Nm (60
Ib.ft) while rotating the hub and drum
assembly,
then back-off
the adjusting
nut a quarter of a turn.
PLUG

n.

Install the locking washer and
nut, then torque the lock nut to
Nm (250-275 Ibft). Check that
float is 0.02-0.13 mm (0.001-0.005

0.

Bend one locking tab over the lock nut
and install the axle shaft (refer to para.
112).

P. Replace
-GROUP
WHEEL

Figure 166 -

BEARING

Centring Plug

UNCONTROLLED WHEN PRINTED

I

(refer

to WHEELS

9. Adjust the brakes (refer to BRAKE
TEM - GROUP 12).
r.

\

the wheels
11).

the lock
339-373
the end
in.).

SEAL INSTALLER

Breather

SYS-

Check the rear axle oil level and top-up if
necessary.
Hose

115. Replacement
a.

Remove the breather hose from the axle
housing (see Fig. 168).

b.

Remove
the breather
breather union on the
Fig. 168).

w

Figure 167 -

Hub Seal -

hose from the
chassis rail (see
BREATHER

UNION

Installation

i.

Remove the installation
tool and check
for proper seal installation
by moving
the interior
rubber component
of the
seal backwards
and forwards.
Slight
movement indicates correct installation.

i.

Pack the outer wheel
a suitable lubricant.

bearing

cone with

WARNING
This assembly is heavy. Care must
be taken to avoid personal injury.

I----J

Figure7 68 -

k.

Install the hub
the axle end.

and

I.

Install
the outer
adjusting nut, then

drum
wheel
tighten

assembly

on

bearing
and
the adjusting

c.

Axle Breather Hose -

Replacement

Connect the new breather hose to the
breather union or the chassis rail and the
union at the axle housing. Tighten the
unions securely.

75

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

VEHICLE G 883
Issue 1, Aug 88

-

SPECIFICATIONS

-

Intermediate Differential Yoke Nut
Tightening Torque .,.................................................................................................

680-810 Nm (500-600 Ib.ft)

Intermediate Output Yoke Nut
Tightening Torque .. ............. ..... ........ ..... .................. ..... ..... .......... ..... ..... ..... ........ .....680-810 Nm (500-600 Ib.ft)
Rear Differential Input Pinion Yoke Nut
Tightening Torque .. ............. .................. ..... ........................................... ..... ...... 1085-l 491 Nm (800-l 100 Ib.ft)
Axle Flange Nuts
Tightening Torque .. ................._...............................................................................

294-325 Nm (217-240 Ib.ft)

Wheel Bearing Adjusting Nut
Tightening Torque ....... ..... ..... ........ ..... ...........................................81 Nm (60 Ib.ft) then back-off l/4

of a turn

Wheel Bearing Lock Nut
Tightening Torque ..... ..... ..... ..... ................................... ..... ............. .................. .......339-373 Nm (250-275

UNCONTROLLED WHEN PRINTED

Wheel Bearing End Float ................................. .......... ............. ..... ............. .............. 0.02-0.13 mm (0.001-0.005
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FRONT AXLE -

0

GROUP 10

Wheel Bearings and Hub Oil Seal
116. Removal
a.

Set the park brake and chock
wheels.

b. Slacken
wheels.

wheel

nuts

on

be taken to avoid personal injury.
the

front

c.

Raise the front of the vehicle and place
suitable stands under the front axle.

d.

Remove the front wheels

e.

Remove the fill/drain plug from the bearing hub, then position the drain hole at
its lowest position and allow the oil to
drain from the front hub. Remove the
six bolts securing the seal cover to the
front hub (see Fig. 169).

0

UNCONTROLLED WHEN PRINTED

the

the rear

g.

Partially slide the hub and drum along
the axle shaft until the outer bearing
cone is exposed, then remove the outer
bearing cone (see Fig. 171).

HUB

FlLl

Figure 171 bEAL

Figure 169 f.

Fill/Drain

COVER

Plug and Seal Cover

Bend back the locking tab from the lock
washer and remove the lock nut, the
lock washer,
the locking
plate,
the
adjusting nut and the spacer plate, if fitted (see Fig. 170).

Outer Bearing Cone -

Removal

h.

Fully remove the hub and drum from the
axle shaft and lower to the ground with
the outer opening of the hub facing up.

i.

To remove the inner oil seal, position a
brass drift through the outer opening of
the hub and against the inner bearing
cone, then tap lightly allowing removal
of the inner bearing cone and the seal
from the brake dum side of the hub (see
Fig. 172).

SEAL COVER
I

I

LOCK NUT

LOCKING
PLATE

LOCK
WASHER
.T

sFEiF

ADJUSTING
NUT
OUTER
“EEriFG
INNER

Figure 170 -

Outer Wheel Bearing, Washers
and Nuts

Figure 172 -

Inner Bearing Cone and Seal
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hub bore, then clean off excess
eliminator (see Fig. 173).

117. Cleaning and Inspection
a. Thoroughly
clean the axle spindle, the
bearings, the nuts, the washers and the
inside of the wheel hub.
b.

Inspect the inside back edge of the hub
for burring.
If burring
has occured,
remove the burrs as it is important that
the hub is smooth to prevent scratching
the outside diameter of the seal.

c.

Remove any burrs from the axle spindle
shoulder and check the hub for cracks
or porosity which could cause oil leakage.

d.

Inspect the inner and outer wheel
ings, cones and cups. Replace
where necessary.

e.

Lift and slide the hub and drum onto the
axle shaft, ensuring that the inner seal
does not incur damage when passing
over the threaded area of the axle shaft.
Ensure that the inner bearing cone is correctly located on the shoulder
on the
axle shaft.

f.

Lightly lubricate the outer bearing cone
with oil and position the cone in the outer bearing cup.

bearparts

NOTE
The outer bearing spacer plate will be
required if the adjusting nut bottoms
out on the thread.

UNCONTROLLED WHEN PRINTED

116. Installation
a.

Using special tool Ml4586
and a suitable press, install the inner and outer
bearing cups into the front axle hub.

b.

Lightly lubricate the inner bearing cone
with oil and position the cone in the
inner bearing cup.

c.

Apply a thin coat of Loctite gasket eliminator to the inner seal hub bore and
place the hub seal into a starting position on the hub.

TOOL Ml4566

Figure 173 -

Inner Seal -

Installation

g.

Install the outer bearing spacer plate, if
required, against the bearing, then install
the adjusting nut.

h.

Rotate the hub and drum assembly and
torque the adjusting nut to 68 Nm (50
Ib.ft) then back-off
one quarter
of a
turn. Position
the inner locking
plate
ensuring
that the tab on the adjusting
nut locates a hole in the inner locking
plate.

i.

Position
the lock washer
against
the
inner
locking
plate,
then
install
and
torque the lock nut to 136-204 Nm (loo150 Ib.ft). Check that the end float is
0.02-0.12 mm (0.001-0.005 in.).

j.

Tab the lock nut by bending one area of
the lock washer over a straight edge of
the nut.

k.

Install a new seal cover gasket and the
seal cover and secure with the six retaining bolts.

I.

Fill the bearing oil cavity with 375 ml of
lubricating oil and install the fill/drain plug.

m. Install the wheels on the wheel studs and
tighten the wheel nuts then jack the vehicle and remove the stands.
n.

d.

78

Using special tool M14586,
drive the
hub seal into the hub until it bottoms in

gasket

Lower
wheel
Ib.ft).

the vehicle
and
nuts to 240-270

to torque the
Nm (175200
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-SPECIFICATIONS

-

Adjusting Nut
Seating Torque .. ..... ..... ..... ..... ..... ............................................ 68 Nm (50 Ib.ft) then back-off quarter of a turn
Lock Nut
Tightening

Torque ................................ ..... ....................... ..... ..... ............. ........ ..... .. 136-204 Nm (100-l 50 Ib.ft)

UNCONTROLLED WHEN PRINTED

Wheel Bearing End Float ...... ..... ..... ..... ............. ..... .................. ..... ..... ............. ........ ........ 0.02-0.13 (0.001-0.005 in.)
Front Wheel Nut
Tightening Torque .... ..... ..... ..... ..... ..... ........ ..... ..... .................. ..... ............. ........ ..... .. 240-270 Nm (175-200 Ib.ft)
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WHEELS -

0

0

Front Wheels

GROUP 11
b.

Install the wheel
tighten securely.
check the wheel
essary

c.

Raise the vehicle
stand. Lower the
the jack.

1 lg. Removal

UNCONTROLLED WHEN PRINTED

a.

Ensure
that
the
parking
brake
is
applied,
then chock
the wheels
not
being removed. Lower the spare wheel
carrier and remove the wheel from the
carrier.

b.

Position the jack under the front axle,
then slacken the wheel nuts on the
wheel to be removed.

C.

Raise the axle until the wheel is clear of
the ground and support the axle on a
suitable axle stand.

d.

Remove the wheel nuts and
then remove the wheel using
lifting equipment.

clamps,
suitable

Raise the spare wheel using suitable lifting equipment
and position the wheel
on the hub, ensuring that the drive lugs
are positioned as shown in Fig. 174 for
a left side wheel, or Fig. 175 for a right
side wheel.

and remove the axle
vehicle, then remove

d. Torque the wheel nuts to 240-270 Nm
(175-200 Ib.ft) in the correct sequence
(diagonally opposite). Remove the wheel
chocks.

Rear Wheels
121. Removal
a.

Ensure that the parking brake is applied,
then
chock
the
wheels
not
being
removed. Lower the spare wheel carrier
and remove the wheel from the carrier.

b.

Position the jack under the appropriate
axle, then slacken the wheel nuts on the
wheel to be removed.

C.

Raise the axle until the wheel is clear of
the ground and support the axle on a
suitable axle stand.

d.

Remove the wheel nuts and clamps,
then remove the outer wheel using suitable lifting equipment. Remove the spacer, then remove the inner wheel using
suitable lifting equipment.

120. Installation
a.

clamps and nuts, then
Rotate the wheel and
run-out. Adjust as nec-

122. Installation

Figure 174 -

Figure 175 -

Left Side Wheel Location

Right Side Wheel Location

a.

Raise the inner wheel using suitable lifting equipment,
ensuring that the valve
stem points away from the vehicle, then
position the wheel on the hub. Ensure
that the drive lugs are positioned
as
shown in Fig. 174 for a left side inner
wheel, or Fig. 175 for a right side inner
wheel.

b.

Install the spacer.

c.

Raise the outer wheel using suitable lifting equipment,
ensuring that the valve
stem points toward the vehicle and diagonally opposite
the inner wheel valve
stem, then position the wheel on the
hub. Ensure that the drive lugs are positioned as shown in Fig. 174 for a left
side outer wheel, or in Fig. 175 for a
right side outer wheel.

Drive Lug

Drive Lug
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MOTE
The inner and outer valve
must be diagonally
opposite
other.
d.

Install the wheel
tighten securely.
check the wheel
essary.

UNCONTROLLED WHEN PRINTED

Raise the vehicle
stand. Lower the
the jack.

f.

Torque the wheel nuts to 240-270 Nm
(175-200 Ib.ft) in the correct sequence
(diagonally opposite). Remove the wheel
chocks.

stems
each

clamps and nuts, then
Rotate the wheel and
run-out. Adjust as nec-

-

e.

and remove the axle
vehicle, then remove

SPECIFICATIONS-

Front Wheel Nuts
Tightening Torque .... ..... ............................ .......... ..... ..... ............................... ..... ..... . 240-270 Nm (175-200 Ibft)
Rear Wheel Nuts
Tightening Torque ........... .................. ..... ..... ..... ....................... ..... ............. ..... ......... 240-270 Nm (175-200 Ib.ft)

82

VEHICLE G 883
Issue 1, Aug 88

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

BRAKE SYSTEM -

GROUP 12
c.

UNCONTROLLED WHEN PRINTED

WARNING
Before attempting repairs on the brake
system, chock the wheels and drain
the air tank supplying air to that part
of the system. If in doubt as to the
source of supply, drain each brake air
air
tank.
Disconnect
lines
by
slackening the connecting nuts slowly
to allow pressurised air within the air
line to bleed to the atmosphere.
This
prevents
the air&
flying off and
possibly causing injury to personnel.

Tag the air lines for reassembly purposes, then disconnect
all the supply and
delivery lines at the brake valve in the
cab (see Fig. 177).

NOTE
Use
Loctite
569
sealer
installing all air line fittings.

when

Treadle Valve
123. Removal
a.

Drain the air from each of the air tanks.

b.

Remove
retaining
bracket,
(see Fig.

BRAKE

the split pin and the clevis pin
the brake pedal to the floor
then remove the brake pedal
176).

Figure 177 -

Treadle Valve Delivery Lines

Supply and

d. Tag the wiring to the stop light switches
for reassembly
purposes, then disconnect the connections
from the switches
at the valve body.

PEDAL

DE:l%%:d

/

1/ 17

CLEViS

Figure 176 -

/

/ k~::%k%i

PIN ’

Brake Pedal -

Removal

Figure 178 -

Supply and Delivery Lines
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e. Tag the air supply and delivery lines at
the rear of the valve for reassembly purposes then disconnect the air lines (see
Fig. 178).
f.

While supporting the valve in the cab,
remove the three bolts and washers
retaining the valve to the fire wall (see
Fig. 179).

Trailer Brake Hand Control Valve
125. Removal
a.

Drain the air from each of the air tanks.

b.

Remove
the steering
wheel
and the
steering column housing cover (refer to
STEERING -GROUP
14).

c.

Tag and remove the supply
lines from the hand control
Fig. 180).

and deliver
valve (see

HAND CONTROL

VALVE

UNCONTROLLED WHEN PRINTED

/

BOLT

BOLT

Figure 179 -

Treadle Valve Retaining

Bolts

DELIVERY

1
SUPPLY

124. Installation
a.

84

Position the valve in the cab and install
the three retaining
bolts and washers
through
the firewall
(see Fig. 179).
Torque the bolts to 37 Nm (27 Ib.ft).

b.

Connect the air supply and delivery lines
to the rear of the valve (see Fig. 178)
and tighten the connections securely.

c.

Connect the supply and delivery lines to
the valve in the cab (see Fig. 177) and
tighten the connections securely.

d.

Install the brake light switch electrical
connections
on the switches
at the
valve (see Fig. 177).

e.

Position the brake pedal at the floor
bracket, then install the clevis pin and
the split pin (see Fig. 176).

f.

Close the air tank drain cocks, start the
engine and allow the brake system air
pressure to build-up to normal operating
pressure, then check for air leaks at the
connections
on the valve.
Rectify as
necessary.

Figure 180 -

LINE

Hand Control Valve Air Supply
and Delivery Lines

d. Slacken the lock nut on the valve handle and remove the handle from the
valve, then remove the three screws
retaining the valve to the steering column housing (see Fig. 181).
SCREWS

HANDLE

Figure 181 -

Hand Control Valve -

Removal
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126. Installation

126. Installation
Position the valve in the steering column housing (see Fig. 181) then install
the three retaining screws and tighten
securely.

the valve inside
a. While positioning
cab, install and secure the lock nuts.

the

b. Connect the air lines
tighten securely.

and

b.

Install the valve handle, ensuring
that
the handle is angled towards the dash,
and tighten the lock nut (see Fig. 181).

c.

c.

Connect the supply and delivery lines to
the valve and tighten securely (see Fig.
180).

a.

d. Close the air tank
engine and allow
pressure
build-up
pressure, operate
for air leaks. Rectify

UNCONTROLLED WHEN PRINTED

e.

drain cocks, start the
the brake system air
to normal operating
the value and check
as necessary.

Install the steering wheel and the steering column
housing
cover
(refer
to
STEERING -GROUP
14).

Tractor Protection

to the valve

Install the double check valve
light switch (refer to para. 128).

and stop

Quick Release Valve
129. Removal
NOTE
Three quick release valves are used
on this vehicle. One is located on
the intermediate
differential and one
on the rear differential
housing (see
Figs. 183 and 184). The remaining
valve is located on the inside of the
front chassis rail.

Valve (TPV)

127. Removal
NOTE
This valve is located at the inside
rear of the cab
in the
centre
stowage bin (see Fig. 182).
a.

Remove the double check valve
stop light switch from the tractor.
tection valve (refer to para. 127).

b. Tag and remove
valve.
c.

the air lines

and
pro-

from the

Figure 183 - Quick Release Valve Intermediate Differential

Remove the valve retaining
lock nuts
from the rear of the cab and remove the
valve.

TRACTYR

PROTECTION

DblJdE

VALVE

CHECK VALVE

PRESSURE
HOLDING VALVE \

Figure 184 Figure 182 -Tractor

Protection

Valve

‘,

\‘
‘\

Quick Release Valve Differential

Rear
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a. Remove the air lines from the valve.
b.

Remove the two bolts, nuts and washers retaining the valve to the differential
bracket or to the front chassis rail.

BRAKE

RELAY VALVE

130. Installation
a.

Position
the valve
at the differential
housing or the front chassis rail, then
install the two retaining bolts, nuts and
washers.

b. Connect the air lines to the valve, apply
the foot brake and check for air leaks at
the air line connections.
Rectify as necessary.
c.

Release the foot pedal and check that
the air pressure
is quickly exhausted
through the exhaust port of the valve.

Figure 186 -

Double Check Valve (DC-4) Chassis Rail

UNCONTROLLED WHEN PRINTED

132. Installation

Double Check Valve (DC-4)

a.

Position the valve, then install the bolt,
nut and washer and tighten securely.

b.

Install the air lines and tighten
nections securely.

131. Removal
NOTE

the con-

C. Close the air tank drain cocks, start and
run the engine to allow air pressure to
build-up
to normal operating
pressure
and check for air leaks at the air line connections.

Two double check valves (DC-4) are
used on this vehicle. One is located
under the dash on the driver’s side
mounted
on the steering
column
bracket (see Fig. 185), while the other valve is located on the left hand
chassis rail between the brake relay
valve and the inversion valve (see
Fig. 186).

Double Check Valve (DS-2)
133. Removal

NOTE
DOUBLE

CHECK VALVE

This valve is located at the inside
rear of the cab, in the centre storage bin (see Fig. 187).

/

DOUBLE CHECK VALVE AND
STOP LIGHT SWITCH

Figure 185 -

a.

Double Check Valve (DC-4) Steering Column

Drain the air from each of the air tanks.

b. Tag and remove
valve.
c.

86

the air lines

from

the

Remove the bolt, nut and washer retaining the valve, then remove the valve.

Figure 187 -

Double Check Valve and Stop
Light Switch

VEHICLE G 883
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a.

Drain the air from each of the air tanks.

b. Tag and remove the electrical
tions from the stop light switch.
the air lines

Tag and remove
valve.

d.

Unscrew the valve from the tractor
tection valve connecting union.

pro-

UNCONTROLLED WHEN PRINTED

the air line from

check

valve

the check

from

the

air

136. Installation
Connect
union.

the check

valve

to the air tank

b. Connect the air line to the check valve.

b. Connect the air lines
tighten securely.

d.

Remove the
tank union.

a.

Screw the valve into the tractor protection valve connecting
union (see Fig.
187).

Install the
connections.

c.
form the

134. Installation

c.

Disconnect
valve.

connec-

c.

a.

b.

stop

light

to the valve
switch

C.

and

Close the air tank drain cocks, start the
engine and allow the air tanks to buildup to operating pressure, then check for
air leaks. Rectify as necessary.

electrical

Pressure Safety Valve

Close the drain cocks, start and run the
engine and allow the air pressure to
build-up to normal operating
pressure,
then operate
the trailer hand control
valve and check for air leaks. Rectify as
necessary.

137. Removal
a.

Drain
tank.

the

air

from

b.

Remove the safety
tank (see Fig. 189).

the

valve

secondary

from

air

the wet

One Way Check Valve
135. Removal
NOTE
Two one way check valves are used
on this vehicle (see Fig. 188).
a.

-

TRAILER

Drain the air from each of the air tanks.

RESERVE

Figure 189 -

Pressure Safety Valve

136. Installation
a.

Ensure
that the valve
moves freely,
then install the valve in the wet tank.

Care must

0-

0

ONE WAY CHECK VALVES

Figure 188 -

SECONDARY

AIR TANK

One Way Check Valve

be taken

when

carrying

b. Check the operation of the safety valve
by
disconnecting
and
plugging
the
unloader line between the wet tank and
the air governor (see Fig. 190).
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d. Close the air tank drain cocks, start and
AIR COMPRESSOR

I

run the engine and allow the air pressure
to build-up
to normal operating
pressure. Check for air leaks at the gauge air
line connection. Rectify as necessary.

/I

e. Install

the instrument
with the four screws.

panel

and secure

Automatic Draln Valve

UNCONTROLLED WHEN PRINTED

141. Removal

Figure 190 -

Air Governor

a.

Drain the secondary

air tank.

b.

Remove the drain valve from the end of
the secondary air tank (see Fig. 191).

PR’M?RY TANK

Unloader Line

c.

Start and run the engine to allow the
pressure to build-up. The safety valve
should be open and vent air to the atmosphere when the pressure indicated on
the dash mounted gauge system reaches
approximately 1034 kPa (150 psi).

d.

If it is necessary
to reset the safety
valve, drain the air tank and adjust the
valve by turning the adjusting nut clockwise to increase the pressure or counterclockwise to decrease the pressure.

SECONDARY
I

TANK

Air Pressure Gauge
139. Removal

AUTOMATIC

a.

Drain the air from each of the air tanks.

b.

Remove the four screws retaining
instrument panel to the dash.

C.

Pull the panel from the dash until access
can be obtained to the air line.

d.

Remove the gauge light wiring from the
spade connector,
then tag and remove
air line from the gauge.

e.

DRAIN VALVE

Figure 191 -

the

Automatic

Drain Valve

142. Installation

Remove the two knurled nuts securing
the mounting bracket to the gauge, then
remove the gauge from the instrument
panel.

a.

Install the drain valve
secondary air tank.

in the end of the

b. Close the air tank drain cock, start and
run the engine to allow the air tank to
build-up
to operating
pressure.
Check
for air leaks at the air tank and at the
drain valve exhaust.
Rectify as necessary.

140. Installation
a.

Position
the gauge in the instrument
panel and install the mounting bracket
and the two securing nuts.

b. Connect the air line to the gauge
tighten securely.
c.

88

Connect the gauge light wiring
spade terminal on the gauge.

and

to the

Service Brake Relay Valve
143. Removal
a.

Drain the air from the primary air tank.

b. Tag and remove the air lines
relay valve (see Fig. 192).

from the
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INVERSION
\

VALVE

Tractor Protection Control Valve
147. Removal
a.

Drain the air from each of the air tanks.

b.

Remove the five screws retaining
the
control valve panel to the dash (see Fig.
193).
CONTROL

VALVE

PANEL

TRACTOR PROTECTION
” CONTROL VAL”Er/

Figure 192 -

UNCONTROLLED WHEN PRINTED

c.

;.s

Service Brake Relay Valve

Remove the two bolts, nuts and washers retaining the relay valve to the chassis rail.

Figure 193 -

Control Valve Panel

144. Installation
a.

Position the valve on the chassis
then install the two retaining bolts,
and washers.

rail,
nuts

c.

Loosen the lock nut retaining the knob
to the valve stem (see Fig. 194) then
remove the knob and the lock nut.

b. Connect the air lines to the relay valve,
close the drain cock on the primary air
tank, start and run the engine to allow
air pressure
to build-up
to operating
pressure. Check for air leaks at the air
line connections
and road test the vehicle to ensure correct brake operation.
Rectify as necessary.

Spring Brake lnverslon Valve (Relay Valve)
145. Removal
a.

Drain the air from each of the air tanks.

b. Tag and remove the air lines
inversion valve (see Fig. 192).
c.

form

the

Figure 194 -

Remove the two bolts, nuts and washers retaining the valve to the chassis rail.

146. Installation
a.

Position the valve on the chassis rail,
then install the two retaining bolts, nuts
and washers.

b. Connect the air lines to the valve, close
the air tank drain cocks. Start and run
the engine to allow air pressure to buildup to operating pressure, then check for
air leaks at the valve air line connections. Rectify as necessary.
c.

Chock the vehicle
wheels,
parking brake and observe
brake actuators
to ensure
apply promptly.

PROTECTION
CONTROL VALVE

apply the
the spring
that they

Tractor Protection
the

air

lines

Control Valve

d.

Remove
body.

from

the

valve

e.

Remove the valve mounting
nut and
then remove the valve from the panel.

146. Installation
a.

Insert the valve into the panel, then
install the valve mounting nut ensuring
that the unions in the valve body are
correctly
aligned for the installation
of
the air lines. Tighten the nut securely.

b.

Install the air lines and tighten
nections securely.

c.

Install the lock nut on the valve stem,
then install the knob and tighten the
lock nut securely.

the con-

89

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

VEHICLE G 883
Issue 1, Aug 88

d.

Close the air tank drain cocks, start and
run the engine to allow air pressure to
build-up
to operating
pressure.
Check
for air leaks at the air line connections.
Rectify as necessary.

d. Close the air tank drain cocks, start and
run the engine to allow air pressure to
build-up
to operating
pressure,
then
operate
the valve and check for air
leaks. Rectify as necessary.

e.

Position the panel in the dash and install
the five retaining screws.

e.

Position
the panel at the dash
install the five retaining screws.

Parking Brake Control Valve

Front Brake Chambers

149. Removal

151. Removal

a.

Drain the air form each of the air tanks.

b.

Remove the five screws retaining
the
control valve panel to the dash (see Fig.
193).
Remove
body.

d.

Loosen the lock nut retaining the knob
to the valve stem (see Fig. 195) then
remove the knob and the lock nut.

UNCONTROLLED WHEN PRINTED

c.

the

air

lines

from

the

a. Apply the parking
road wheels.
b.

valve

brake

or chock

and

the

Remove the brake chamber air supply
hose from the chassis rail and the brake
chamber (see Fig. 196).
AIR SUPPLY
/

HOSE

LOCK NUT

I \’
Figure 196 Figure 195 -

BRAKE‘CHAMBER

Brake Chamber Air Supply Hose

Spring Brake Control Valve

e.

Secure the valve and remove the two
screws retaining
the valve, the valve
lock lever, spacers and spring to the
panel.

f.

Withdraw
the valve
from the panel,
ensuring that the lock lever, spacers and
spring are retained.
CLEVIS

150. Installation

90

a.

Insert the valve into the panel, position
the spring, spacers and the valve lock
lever at the panel, then insert the two
retaining screws.

b.

Install the air lines and tighten
nections securely.

c.

Install the lock nut on the valve stem,
then install the knob and tighten the
lock nut securely.

the con-

Figure 197 -

Slack Adjuster Clevis Pin
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c.

Remove the split pin and the clevis
from the slack adjuster (see Fig. 197).

pin

d.

Remove
the two nuts and washers
securing
the brake
chamber
to the
mounting bracket and remove the brake
chamber (see Fig. 197).

nuts
and washers,
then
torque
retaining bolts to 291 Nm (215 Ib.ft).

the

e.

Install the hub and brake drum assembly
(refer to FRONT AXLE - GROUP 10).

f.

Install the wheels
GROUP 11).

(refer to WHEELS

-

152. Inspection
a.

Inspect the brake chamber for any external damage and ensure that the clamp
ring is secure.

Front Brake Shoes
155. Removal
a.

Remove the hub and brake drum assembly (refer to FRONT AXLE GROUP
10).

b.

Using
each
Push
cam,
roller

C.

Remove the brake return spring and the
two brake shoe retainer
springs (see
Fig. 199) using a pair of brake shoe pliers, then remove the brake shoes from
the backing plate.

UNCONTROLLED WHEN PRINTED

153. Installation

0

a.

Position
the brake
chamber
on the
mounting
bracket and install the nuts
and washers, then torque the nuts to
170 Nm (125 Ib.ft).

b.

Position the push rod yoke on the slack
adjuster, then install the clevis pin and
the split pin.

C.

Connect
the air supply
hose to
brake chamber and the chassis rail.

d.

Apply the brakes and check
operation of the slack adjuster.

the

for correct

RETURN

Front Brake Drums

a bar or a long screwdriver,
pry
brake shoe, away from the S-cam.
the cam roller retainer toward the
then remove the retainer and the
assembly.

SPRING

154. Replacement
a.

Remove the wheel
GROUP 11).

(refer to WHEELS

-

b.

Remove the hub and brake drum assembly (refer to FRONT AXLE GROUP
10).

C.

Remove the six bolts, nuts and washers
retaining
the brake drum to the hub
assembly (see Fig. 198) and remove the
brake drum.

Figure 199 -

Brake Shoe Return and Retainer
Springs

156. Installation

Figure 198 d.

Brake Drum -

a.

Clean the brake dust from the brake
components
using a suitable
cleaning
agent.

b.

Install the cam rollers
onto the brake shoes.

c.

Position the brake shoes on the backing
plate and, using a pair of brake spring
install
the brake
shoe
return
pliers,

Removal

Position the new brake drum on the hub
assembly and install the retaining bolts,

and the retainers
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spring and the two retainer
Fig. 199).
d.

springs

(see

Install the hub and brake drum assembly
(refer to FRONT AXLE - GROUP 10).

157. Removal
a.

Remove the hub and
(refer to FRONT AXLE -

b.

Remove
155).

BRAKE

UNCONTROLLED WHEN PRINTED

159. Installation

drum assembly
GROUP 10).

the brake shoes

NOTE

(refer to para.

CHAMBER
\

Inspect the camshaft, camshaft bushing
and camshaft rollers for visible signs of
wear. Replace parts as necessary.

a. Apply a light coat of grease to the
install
the
camshaft
assembly
and
camshaft into the backing plate and the
camshaft bracket.

Front Brakes

S-Cam -

b.

CAMSHAFT

.II

Maximum
allowable
end-play
the adjuster
installed
is 1.5
(0.062 in.).
b.

Install
the
spacer
washers
on the
camshaft then align and install the slack
adjuster. Install the slack adjuster retaining circlip, then fit the clevis pin and the
split pin to the slack adjuster and the
brake chamber push rod.

C.

Install
156).

d.

Install the hub and brake drum assembly
(refer to FRONT AXLE - GROUP 10).

BRACKET

SPLIT PIN

SLACK ADJUSTER

with
mm

the

brake

shoes

(refer

to para.

e. Adjust the brakes (refer to para. 162).

Front Brake Backing Plate
160. Removal

Figure 200 -

c.

Slack Adjuster

and Camshaft

Mark
the
slack
adjuster
and
the
camshaft to allow for the correct positioning on reassembly, then remove the
split pin and the clevis pin retaining the
brake chamber push rod to the slack
adjuster (see Fig. 200).

d.

Remove the circlip retaining
the slack
adjuster to the camshaft
and remove
the slack adjuster from the camshaft.
Note the positioning
of the
spacer
washers for reassembly purposes.

e.

Remove
the
camshaft
from
the
camshaft bracket and the backing plate.

a.

Remove the hub and
(refer to FRONT AXLE -

drum assembly
GROUP 100.

b.

Remove the brakes (refer to para. 155).

c.

Remove the S-cam (refer to para 157).

d.

Remove the air brake chamber
para. 151).

e.

Note the position of the retaining bolts,
then remove the seven bolts retaining
the backing
plate to the front axle
knuckle (see Fig. 201). Remove the backing plate .and the dust shield.

(refer to

DUST SHIELD

156. Inspection
a.

92

Using a suitable cleaning agent, remove
all dirt and rust from the camshaft and
the camshaft rollers.

Figure 201 -

Front Backing Plate -

Removal
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161. Installation
a.

Position the backing plate and the dust
shield on the front axle knuckle and
install the seven retaining bolts.

b. Tension the retaining
Nm (150-l 90 Ib.ft).
C.

Install the air brake
para. 153).

bolts

d.

Adjust the slack adjuster while rotating
the wheel, until the brake shoes are
tight against the drum.

e.

Back off the slack adjuster
the wheel until no drag is felt.

to 203-257

chamber

(refer

d.

Install the S-cam (see para. 159).

e.

Install the brakes (see para. 156).

f.

Install the hub and drum assembly
to FRONT AXLE - GROUP 10).

to

AIR CHAMBER
\

and

rotate

r-R

(refer
‘ION

Adjust the brakes (refer to para. 162).
Front Brakes
162. Adjustment

UNCONTROLLED WHEN PRINTED

0

a.

b.

C.

Using a suitable
the vehicle and
on safety stands.

jack raise the front of
position the front axle

Ensure that the brake chamber push rod
is in the fully released position by disconnecting
the push
rod at the slack
adjuster.
If the push rod moves toward the brake
chamber (the released
position), disengage the locking sleeve on the slack
adjuster (see Fig. 202) by depressing
the spring loaded locking sleeve with a
wrench. Turn the worm shaft and rotate
the slack adjuster until the clevis pin can
be installed.

SLACK

ADJUSTER

ANGLE SHOULD
90” IN APPLIED
POSITION

Figure 203 -

Slack Adiuster and Push Rod Angle

f.

Apply the brakes and check the angle
between the slack adjuster and the push
rod (see Fig. 203). The mininum allowable angle is ninety degrees. If the angle
is incorrect, maximum brake application
will not be achieved. Release the brakes

9.

Remove
retaining
adjuster.

h.

Loosen the lock nut on the push rod
yoke and turn the yoke several turns
towards the brake chamber.

i.

Install the clevis pin in the slack adjuster
and the push rod yoke.

i.

Apply the brakes and check for the carrect angle between the slack adjuster
and the push rod (see Fig. 203). If necessary,
continued
the procedure
until
the correct angle is obtained. When the
correct angle is obtained install the split
pin in the clevis pin and tighten the
push rod yoke lock nut.

the split pin and the clevis pin
the push rod yoke to the slack

Rear Brake Drum
163. Removal

Figure 202 -

Slack Adjuster -

Locking Sleeve

a.

Remove the wheels
- GROUP 11).

(refer

to WHEELS

b.

Remove the hub and drum assembly
(refer to REAR AXLES - GROUP 9).
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c.

Remove the six bolts, nuts and washers
retaining
the brake drum to the hub
assembly.

164. Installation
a.

Position the new brake drum on the hub
assembly, then install the six retaining
bolts,
nut and washers.
Torque
the
retaining bolts to 291 Nm (215 Ib.ft).

b.

Install the hub and drum assembly
to REAR AXLES-GROUP
9).

C.

Install the wheels
GROUP 11).

(refer

(refer to WHEELS

-

d. Adjust the brakes (refer to para. 172).

Rear Brake Shoes

UNCONTROLLED WHEN PRINTED

Figure 205 -

Return Spring -

Removal

165. Removal

a.

b.

NOTE

C.

Prior to removal of brake components, cage the spring brakes to
avoid an automatic
application
of
the brakes (refer to para. 173).

Using a bar or a long
each brake shoe away
Push the roller retainers
and remove the two roller

d.

Remove the brake shoe return spring
from the link between
the shoe web
(see Fig. 205).

e.

Remove the lock wire and the locking
bolts securing
the removable
anchor
pins to the backing plate (see Fig. 206).

Remove
163).

the brake

drum

(refer to para.

Remove the six bolts retaining the dust
shields to the rear of the backing plate
(see Fig. 204).

BACKING

PLATE

DUST SHIELD

Figure 206 f.
DUST SHIELD

’

-

Figure 204 -

94

screwdriver,
pry
from the S-cam.
toward the cam
assemblies.

Dust Shields

Anchor Pin Lock Bolts

Remove the anchor pin upper circlip,
seal retainers and seals from the anchor
pins (see Fig. 207) then remove the
anchor pins from the brake shoes and
the backing plate. Remove the brake
shoes.
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b.

Remove
165).

UNCONTROLLED WHEN PRINTED

/

Figure 207 -

Removable

Figure 208 -

a. Clean the brake dust from the brake
components
using a suitable
cleaning
agent.
b.

Position the brake shoes on the backing
plate and install the anchor pins from
the rear of the backing plate.

C.

Install the anchor
secure with tie wire.

bolts

and

d.

Install the upper seal, seal retainer
the circlip on the anchor pins

and

e.

Install the brake shoe return spring on
the link between the web of each brake
shoe.

pin

lock

Using a bar or long screwdriver,
pry
each brake shoe away from the S-cam
and install the cam roller while holding
the roller retainer toward the S-cam.
Position the dust shields on the backin
gplate and install and tighten the retaining bolts securely.

0

h.

Install
164).

i.

Release
174).

i.

Adjust the brakes (refer to para. 172).

0

the

brake

the spring

drum
brakes

(refer

to

para.

(refer to para

S-Cam Rear Brakes
Remove
163).

the brake

CAMSHAFT

Slack Adjuster and Camshaft

c.

and
the
Mark
the
slack
adjuster
camshaft to allow for correct positioning on reassembly. Remove the split pin
and the clevis pin retaining the slack
adjuster to the brake chamber push rod
(see Fig. 208).

d.

Remove the circlip retaining
the slack
adjuster to the camshaft
and remove
the slack adjuster from the camshaft.
Note
the
positioning
of the spacer
washers for reassembly purposes.

e.

Remove
camshaft

from
the
camshaft
the
bracket and the backing plate.

166. Inspection
a.

Using a suitable cleaning agent, remove
all dirt and rust from the camshaft and
the camshaft rollers.

b.

Inspect the camshaft, camshaft bushing
and camshaft rollers for visible signs of
wear. Replace parts as necessary.

169. Installation
a. Apply a light coat of grease to the
install
the
camshaft
assembly
and
camshaft into the backing plate and the
camshaft bracket.

NOTE

167. Removal
a.

BRAKE CHAMBER

(refer to para.

Anchor Pins

166. Installation

f.

the brake shoes

drum (refer

to para.

Maximum
allowable
end-play
the adjuster
installed
is 1.5
(0.062 in.).

with
mm
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Install
the
spacer
washers
on the
camshaft, then align and install the slack
adjuster. Install the slack adjuster retainer circlip, then install the clevis pin and
the split pin on the slack adjuster and
the brake chamber push rod.

c.

Install
166).

the

brake

shoes

(refer

to para.

d.

Install
164).

the

brake

drum

(refer

to

para.

e. Adjust the brakes (refer to para. 172).

UNCONTROLLED WHEN PRINTED

Install the spring
to para. 174).

C.

Install the S-cam (refer to para. 169).

d.

Install
166).

e.

Install the hub and drum assembly
to REAR AXLES-GROUP
9).

f.

Adjust the brakes (refer to para. 172).

brake

shoes

chamber

(refer

244(refer

to para.
(refer

172. Adjustment

170. Removal
Remove the rear hub and
assembly
(refer to REAR
GROUP 9).

the brake shoes

brake drum
AXLES -

b.

Remove
165).

C.

Remove the S-cam (refer to para. 167).

d.

Remove the spring brake chamber
to para. 173).

e.

to

b.

the

brake

bolts

Rear Brakes

Rear Brake Backing Plate
a.

on removal. Torque the
31 2 Nm (180-230 Ibft).

(refer to para.

Using a suitable
the vehicle and
on safety stands.

b.

Release the parking brake
that the wheels rotate freely.

C.

Ensure that the brake chamber push rod
is in the fully released position by disconnecting
the push
rod at the slack
adjuster.

d.

If the push rod moves toward the brake
chamber (the released position), disengage the locking sleeve on the slack
adjuster by depressing the spring loaded
locking sleeve with a wrench (see Fig.
210). Turn the wormshaft
and rotate
the slack adjuster until the clevis pin can
be installed.

(refer

Note the position of the retaining bolts,
then remove the bolts, nuts and washers retaining the backing plate to the
axle
housing
flange
(see Fig. 209).
Remove the backing plate from the axle
housing.
BACKING

a.

jack, raise the rear of
position the rear axles
ensure

PLATE

I

Figure 209 -

and

SLACK

ADJUSTER

Rear Backing Plate

171. Installation
a.

96

Install the backing plate on the axle
housing flange, then install the retaining
bolts, nuts and washers, ensuring that
they are installed in the position noted

Figure 210 -

Slack Adjuster -

Locking Sleeve
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e.

f.

Adjust the slack adjuster while rotating
the wheel until the brake shoes are tight
against the brake drum.
Back off the slack adjuster, then rotate
the wheel to ensure that no drag is present.

Rear Service and Sprlng Brake Chamber
173. Removal
a. Chock the vehicle road wheels
vent the vehicle from rolling.

Apply the brakes and check the angle
between the slack adjuster and the push
rod (see Fig. 211). The minimum allowable angle is ninety degrees. If the angle
is incorrect
maximum brake application
will not be achieved. Release the brakes.

to pre-

SPRING

UNCONTROLLED WHEN PRINTED

STUD

h.

Remove
retaining
adjuster.

the split pin and the clevis pin
the push rod yoke to the slack

i.

Loosen the lock nut on the push rod
yoke and turn the yoke several times
toward the brake chamber.

i.

Install the clevis pin in the slack adjuster
and the push rod yoke.

Figure 212 -

Spring Brake Release Stud

AIR

POSITION

‘ION

ANGLE SHOULD
90” IN APPLIED
POSITION

Figure 211 -

k.

b.

Remove the dust cap and insert the
spring
brake
chamber
release
stud
through the opening in the rear of the
chamber into the spring pressure plate.

C.

Rotate the release stud one quarter of a
turn to engage the tangs of the release
stud into the slot in the pressure plate
(see Fig. 212).

d.

Ensuring
that the release stud tangs
stay engaged in the pressure plate, tighten the nut (see Fig. 212) with a wrench
to fully compress the spring.

e.

Drain the air tanks.

f.

Tag and remove the air lines from the
spring brake and service brake chambers.

BE

Slack Adjuster and Push Rod Angle

Apply the brakes and check the angle
between the slack adjuster and the push
rod (see Fig. 211). If necessary, continued the procedure until the correct angle
is obtained. When the correct angle is
obtained install the split pin in the clevis
pin and tighten the push rod lock nut.

Remove the split pin and the clevis pin
retaining the service brake push rod to
the slack adjuster.
h.

Remove
the two nuts retaining
the
brake chamber to the camshaft bracket
(see Fig. 213) and remove the brake
chamber.
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c.

Clean all grease and dirt from the shoe.

d.

Inspect the shoe for twist or bends,
oversize
rivet holes, cracked webs or
oversize anchor pin holes.
--1

CAUTION
Ensure
that
the
rivets
are
the
Brake /
correct
length
and
wdth
, Mure
could
be caused bv ustng
I
incorrect rivets.

UNCONTROLLED WHEN PRINTED

11

Figure 213 -

Brake Chamber -

7531

9

1357911

Removal

174. Installation
a.

Position
the brake chamber
on the
camshaft bracket, then install the two
retaining nuts and washers then torque
to 169 Nm (125 Ibft).

b.

Position the push rod yoke on the slack
adjuster, then install the clevis pin and
the split pin.

c.

Connect
the air lines to the service
brake and the spring brake chambers.

d. Start the engine
tanks with air.
e.

and

charge

the

Figure 214 -

air

Riveting

e.

Position
the lining on the shoe and
install the rivets form the centre and
work outwards.
With a brake riveter,
stake the rivets in the sequence shown
in Fig. 214 for the front linings and Fig.
215 for the rear linings.

f.

Ensure that all the rivets are secure and
that the lining is not cracked.

Remove the release stud and nut to
engage the spring brake pressure plate
and spring.

NOTE

Front Brake Shoe Sequence

Do not apply the service brake while
the spring brakes are applied or vice
versa.
11
\

f.

Apply the service brake and the spring
brake in turn and check for correct operation. Rectify any faults as necessary.

Brake Reline
175. Procedure

98

a.

Remove the brake shoes
155 for the front shoes
for the rear shoes).

(refer to para.
or para. 165

b.

Remove the old linings by securing the
brake shoe in a vice and drilling out the
old rivets.

14

10

8

Figure 215 -

6

4

2

4

6

Rear Brake Shoe Sequence

8

10

Riveting

14
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g.

Check the tightness
of the lining by
inserting a 0.152 mm (0.006 in.) feeler
gauge between the lining and the shoe.
The gauge should not be able to be
inserted at any three consecutive
pairs
of rivets or at more than three points
around the arc of the shoe and lining.

h.

Install the brake shoes (refer to para.
156 for the front shoes or para. 166
for the rear shoes).

a.

Select the correct diameter and length
of nylon air line, then place the compression nut on the air line followed by the
olive and install the insert into the line
(see Fig. 217).

AIR LINE

COMPRESSION

NUT

Air Lines (Cab)
176. Removal
a.

UNCONTROLLED WHEN PRINTED

b.

Determine which air line requires replacement (see Fig. 216), then drain the air
from the air tanks.
Loosen the compression
nut at each
end of the air line, then remove any zip
clamps or brackets securing the line to
the cab or cab fittings and remove the
line.

177. Installation

OLiVE

Figure 217 -

Air Line Fittings

b.

Install the air line and tighten the compression
nut securely, then install the
brackets and the zip clamps.

c.

Close the air tank drain cocks, start the
engine and allow the brake system air
pressure to build-up to normal operating
pressure, then check for air leaks. Rectify as necessary.

NOTE
Use
Loctite
569
sealer
installing all air line fittings.

INSERT

when

r

BRAKE

I
WH

ORANGE
GREEN
YELLOW
WHITE
TPV

(OR)
(GN)
(YL)
(WH)

B

D.C.V. j$+

ri

PRIMARY
SUPPLY
SECONDARY
SUPPLY

D
S
E

SUPPLY or INLET
EXHAUST
PORT

EXHAUST

D

0
I$

PRIMARY DELIVERY
SECONDARY
DELIVERY
PARK CONTROL
GUARANTEED
SUPPLY
TRACTOR
PROTECTION
DOUBLE CHECK VALVE
DELIVERY
PORT

DCV

PORT
(TYPIC/

--I-

I
RED(RD)
BLUE (BL)

VALVE

EMERGENCY
SERVICE
T.P V.

D.C.V. AND
iTOF‘LIGHT SWITCH

VALVE

PORT

Figure 216 -

Cab Air Lines -

Layout
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Air Lines (Chassis)
178. Removal
a.

b.

Determine which air line requires replacement (see Fig. 218) then drain the air
from the air tanks.

Loosen the compression nut at each end
of the air line then remove any zip
clamps or brackets securing the line to
the chassis and remove the line.

6x4 RESERVE
TANK

FRT RR
BRAKE CHAMBER

FRT RT
BRAKE CHAMBER

UNCONTROLLED WHEN PRINTED

r

GN-

RR RR
BRAKE CHAMBER

COUPLING

I

P.HV.

kd-a

I

Q.R.V

.,.,
BRAKE

-.
CHAMBER 1

I AIR

I

\

I

II

r

0

3 *

I-

,,-

r7--MDnFC~nRI

JPRIMARY
TANK

TANK

42

I

&sP--

GNA

HAND VALVE
20 SPEED

RED

(RD)

PRIMARY

BLUE

(EL)

SECONDARY

ORANGE

(OR)

PRIMARY

GREEN

(GN)

SECONDARY

YELLOW

(YL)

PARK

DCV

DOUBLE
OUICK

1
\I
41

,
5

100

SPCOL
T VALVE
3

TRANSMISSION

AIR SHIFT

Figure 218 -

Chassis and Transmission

Lines -

VALVE
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179. Installation

Trailer Brake Alr Lines
NOTE

Loctite
Use
569
sealer
installing all air line fittings.
a.

b.

UNCONTROLLED WHEN PRINTED

C.

181. Replacement
when

Select the correct diameter and length
of nylon air line, then place the compression nut on the air line followed by the
olive and install the insert into the line
(see Fig. 217).
Install the air line and tighten the compression
nut securely, then install the
brackets and zip clamps.

a.

Drain the air from the air tanks.

b.

Disconnect
the air line from the tractor
protection valve union at the rear of the
cab. Discard the hose.

c.

Install the new hose to the union at the
rear of the cab and tighten the connection securely.

BRAKE

RELAY

VALVE-

Close the air tank drain cocks, start the
engine and allow the brake system air
pressure to build-up to normal operating
pressure, then check for air leaks. Rectify as necessary.

DOUBLE

CHECK

Service and Spring Brake Air Hoses
180. Replacement
a.

Drain the air from the air tanks.

b.

Loosen the hose connection
from the
union on the quick release valve or the
pressure holding valve.

C.

Loosen the hose connection on the double check valve, the brake relay valve or
for the rear hoses the T-piece on the
chassis, then remove the hose (see Fig.
219). Discard the hose.

d.

Install the new
hose connections

hose and
securely.

tighten

the

SERVICE BRAKE
AIR HOSE

Figure 219 -

Serv;;ic;;d

Spring Brake Air
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-

SPECIFICATIONS

-

Treadle Valve Retaining Bolts
Tightening Torque . ..... .................... ...................................... ..... ..... .................. ............. ..... ........37 Nm (27 Ib.ft)
Pressure Safety Valve
Opening Pressure ......... ........ ..... .......... ..... ..... ..... ..... ..... ....................... ..... ..... ........ ..... .......... 1034 kPa (150 psi)
Front Brake Chamber Mounting
Tightening Torque .................. ..... ..... ....................... .................... ..... ..... ..................... ..... ..... . 170 Nm (125 Ibft)
Front Brake Drum Bolts
Tightening Torque .......... .......... ....................... ..... ..... ..... ............... ..... ........ ..... ............. ..... .... 291 Nm (215 Ib.ft)
S-Cam
Allowable

End Play .... ..... ..... ..... ..... ......................... ..... .... 1.5 mm (0.062 in.) with the brake adjuster installed

Front Backing Plate Bolts
Tightening Torque .. ..... ..... ..... ..... ..... .......... ..... ..... ..... ..... ............. ..... ............. .......... 203-257 Nm (150-l 90 Ib.ft)

UNCONTROLLED WHEN PRINTED

Rear Brake Drum Bolts
Tightening Torque ......... ..... .......... ..... ..... ..... .................. ..... ..... ..... ............. .......... .................. 291 Nm (215 Ib.ft)
Rear Backing Plate Bolts
Tightening Torque ........... ............... ..... ..... ..... .................. ..... .................. ................ 244-312 Nm (180-230 Ib.ft)
Rear Brake Chamber Mounting
Tightening Torque ........ ..... ..... ..... ..... ....................... ..... .................. ..... ..... ........ ..... ..... ..... ...... 169 Nm (125 Ib.ft)
Brake Reline
Shoe to Lining Tightness

.............. ..... ..... ............. .................. ..... .................. ..... ............... 0.1 52 mm (0.006 in.)
at not more than
three points around
the arc of the shoe
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0

-FAULT

FINDING -

Brake System

0

Symptom

Probable Cause

1. lnsuff icient braking.

a. Mechanical

Action

components

damaged.

b. Incorrect brake adjustment.
Worn brake linings.
:: Low air pressure in the brake
system.
e. Brake valve delivery pressure
below normal.
f. Leaking diaphragm.

UNCONTROLLED WHEN PRINTED

Restrictions or leaks in brake
air lines or valve.

2. Brakes apply too
slowly.

a. Brakes need adjusting or
lubricating.
b. Low pressure in the brake
system.
C. Brake valve delivery pressure
below normal.
d. Excessive leakage when brakes
are applied.
e. Blocked or restricted
or valves.

3. Brakes release too
slowly.

air lines

a. Brakes need adjusting or
lubricating.
b. The brake treadle valve,
quick release valve and/or
service brake relay valve not
returning to fully released position.
C. Blocked, damaged or restricted
air lines.
d. Exhaust port on the brake treadle
valve, quick release valve or
service brake relay valve restricted
or blocked.
e. Defective brake treadle valve,
quick release valve or service
brake relay.
f. Brake shoe return springs weak.

4. Brakes do not apply.

a. No air pressure in the brake
system.

a. Check for damaged parts, replace
as required.
b. Adjust brakes.
Reline brakes.
:: Check adjustment of governor.
Check for air leaks in system.
e. Check for damaged air lines
leading to and from the brake valve.
f. Locate faulty diaphragm and
replace.
9. Check brake air system for
restrictions or leaks. Replace parts
as necessary.
a. Check operation of slack
adjusters. Adjust brakes.
b. Check adjustment of governor.
Check for air leaks in system.
C. Check for damaged air lines
leading to and from the brake valve.
d. Check for leaking brake air
chambers, air lines, valves. Repair
or replace parts as necessary.
e. Check for blockages or
restrictions. Repair or replace parts
as necessary.
a. Check operation of adjusting
plungers. Replace parts as
necessary. Lubricate parts.
b. Check operation of the brake
treadle valve, quick release
valve and the service brake
relay. Repair or replace if faulty.
C. Check air lines for blockages,
damage or restrictions. Repair or
replace air lines.
d. Check for restrictions or
blockages. Repair or replace as
necessary.
e. Repair or replace as necessary.

f.

Replace brake shoe return springs
as necessary.

a. Check for air leaks at brake valve
or fittings. Check for a broken or
damaged supply line. Repair or
replace parts as necessary. Check
governor setting. Adjust as
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Brake System (continued)
Symptom

Action

Probable Cause

necessary. Check for faulty
compressor. Report. Check for
excessive water in air tanks.
Drain air tanks.
b. Broken or restricted air lines.
c. Defective

brake treadle valve.

d. Defective diaphragms

in brake

b. Replace air lines.
c. Repair or replace brake treadle
valve.
d. Replace defective

diaphragm.

chambers.
5. Brakes do not
release.

a. Brake shoe return spring weak

a. Check springs. Replace if weak
or broken.

or broken.
b. Brake treadle valve not returning

b. Remove and disassemble

UNCONTROLLED WHEN PRINTED

to fully released position.
c. Defective

quick release valve or

service brake relay.
d. Airlines blocked, restricted or

c. Repair or replace.
d. Check air lines, replace as
necessary.

damaged.
6. Brakes grab or are
erratic.

a. Grease or oil on brake linings.

a. Reline brakes.

b. Defective brake treadle valve or
relay valve.

b. Check. Repair or replace.

c. Brake shoe return spring.

c. Check springs. Replace if weak or
broken.
d. Apply brakes gently and
progressively.
e. Machine drums.
f. Replace damaged brake shoe.
g. Reline, ensuring that the correct
linings and rivets are used, and
correctly installed.
h. Check condition of brake spider
mounting bolt holes. If cracking
or elongation is found, replace
spider.

d. Light vehicle load with heavy
brake application.
e. Eccentric drum(s).
f. Broken or damaged brake shoe.
g. Loose brake lining.

h. Loose brake spider.

7. Uneven brakes.

104

treadle

valve. Repair or replace parts as
necessary.

a. Brake slack adjusters not
operating, or brake linings worn.
b. Grease or oil on brake linings.
c. Brake shoe return spring
weak or broken.
d. Brake drum out of round.
e. Brake chamber diaphragm
Ileaking.
f. Incorrect or improperly
installed lining.
g. Excessive play in suspension
system.
h. Glazed linings.

a. Check slack adjusters.
Replace linings.
b. Reline brakes.
c. Check springs. Replace if
weak or broken.
d. Machine drums.
e. Replace diaphragm.
f.

Reline brakes.

g. Report condition.
h. De-glaze, replace if necessary.

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS
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Brake System (continued)
Symptom

Probable Cause

Action

8. Air pressure will not

a. Faulty gauge.

a. Check gauge, replace if

0
rise to normal.
b. Excessive air leaks at valves
and/or fittings.
c. Reservoir drain cock open.

c. Close drain cock.

d. Governor out of adjustment.

d. Adjust governbor
setting.

e. Faulty compressor.
f. Broken supply line.

UNCONTROLLED WHEN PRINTED

9. Air pressure slow
to rise to normal.

10. Air pressure rises
above normal.

11 .Air pressure drops
quickly with engine
stopped and brakes
released.

a. Excessive air leaks at valves
and/or fittings.
b. Engine speed too slow.
c. Compressor inlet or discharge
valve leaking.
d. Worn compressor.
e. Excessive carbon in compresor
cylinder head or discharge line.
f. Faulty compressor drive coupling.
g. Faulty gauge.

a. Check for air leaks and rectify.
b. Adjust engine speed.
c. Report.
d. Report.
e. Report.
f. Report.
g. Check gauge, replace if necessary.

a. Leaking brake treadle valve
or service brake relay.
b. Leaking air lines.
c. Compressor discharge valve
leaking.
d. Governor leaking.
e. Excessive air leaks in system.

a. Repair or replace.

water in reservoirs.

a. Leaking diaphragm in brake
chamber.
b. Leaking brake treadle valve.
c.

Leaking air line.

d. Excessive
13. Compressor knocks
continuously or
intermittently.

Replace supply line.

a.
b.
c.
d.

Excessive

water in reservoirs.

a. Excessive backlash in drive
coupling.
b. Worn or burnt out bearings.

to correct

e. Report.
f.

Faulty gauge.
Governor out of adjustment.
Faulty safety valve.
Restriction in line between
govenor and compressor, or
restricted unloading valve.
e. Too much clearance at compressor
unloading valves, or compressor
unloading mechanism stuck in
closed position.

a.
b.
c.
d.

f.
12. Air pressure drops
quickly with engine
stopped and brakes
applied.

necessary.
b. Check for air leaks and rectify.

Check
Adjust
Repair
Report
Report

gauge, replace if necessary.
governor to correct setting.
or replace.
or replace air line.
restricted unloading valve.

e. Report.

b. Replace air lines.
c. Report.
d. Repair or replace governor.
e. Check for leaks, repair or replace
parts as necessary.
f. Drain reservoirs.
a. Replace diaphragm.
b. Remove treadle valve, repair or
replace as necessary.
c. Check for leaks, repair or replace
as necessary.
d. Drain reservoirs.
a. Report.
b. Report.
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Brake System (continued)
Symptom

Probable Cause
C.

Excessive carbon deposits in
compressor cylinder head.

14. Safety valve
“blows off”.

a. Safety valve out of adjustment.
b. Air pressure in brake system
above normal due to faulty
governor or faulty unloader
mechanism.

15. Excessive oil or
water in brake air
system.

a. Air tanks not being drained
often enough.
b. Compressor
Compressor

UNCONTROLLED WHEN PRINTED

C.

passing excessive oil.
air inlet line restricted.

d. Excessive engine oil pressure.
e. Back pressure from engine
crankcase.
f. Excessive oil (flooding) in
compressor crankcase.
lG.Spring brake does
not hold.

a. Power spring broken.
b. Brakes out of adjustment.
C. Hold-off air not releasing fully.

17. Brakes drag after
spring brake has
been used.

a. Low spring brake hold-off air
pressure.
b. Improperly connected air lines.
C.
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Leaking air lines or seals.

Action
C.

Report.

Adjust safety valve.
Repair or replace faulty
governor. Report faulty unloader
mechanism.

a. Instruct driver’s to crack open
the drain cock on each air tank
during “First Parade Service”.
b. Report.
C. Clear inlet line, replace if
necessary.
d. Report.
e. Report.
f.

Report.

a. Locate and replace broken power
spring.
b. Adjust brakes.
C. Check operation of hand valve
the control valve and spring
brake relay. Repair or replace as
necessary.
a. Check air pressure in system.
b. Check air line connections for
leaks or damage and rectify.
C. Locate air leaks, repair or replace.
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SUSPENSION -

0

Front Shock Absorbers

GROUP 13
b.

182. Removal
a.

Remove
the
lower
shock
absorber
mounting
bolt, nut and washers
from
the shock absorber and the lower mount
(see Fig. 220).
SHOCK ABSORBER

Position the shock absorber at the lower mounting,
then install the mounting
pin, washers and the nut (see Fig. 220).
Torque the mounting pin to 350-400 Nm
(260-295 Ibft).

Front Bump Stops
184. Replacement
a.

Remove the retaining nut
bump stop to the mounting
Fig. 222).

securing the
bracket (see

UNCONTROLLED WHEN PRINTED

NOTE
The washer shown is an integral
of the bump stop.

CHASSIS

LOWER MOUNT

Figure 220 b.

Lower Shock Absorber

part

BRACKET

Mount

Remove
the
upper
shock
absorber
mounting
bolt, nut and washers
from
the shock
absorber
and
the
upper
mount (see Fig. 221).

SPACER-a

BUMP STOP

WASHER-B
NUT

Figure 222 -

b.

Figure 221 -

Upper Shock Absorber

Mount

Position
the shock
absorber
in the
upper mounting, then install the mounting pin, washers and the nut (see Fig.
221). Torque the mounting pin to 265290 Nm (195-215 Ibft).

Replacement

Remove the bump stop and the spacer.
NOTE
The spacer shown in Fig. 222 is only
fitted between
the bump stop and
the chassis bracket at the rear bump
stop.

183. Installation
a.

Bump Stop -

c.

Install the spacer and the new bump
stop to the chassis bracket. Install the
retaining
nut and torque to 162 Nm
(120 Ib.ft).
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-

SPECIFICATIONS

-

Shock Absorber Upper Mounting Bolt
Tightening Torque ... ..... ............. ..... ..... ............. ..... ..... ............................ .......... ..... ..265-290 Nm (195-215 Ib.ft)
Shock Absorber Lower Mounting Bolt
Tightening Torque . ............................ ..... ..... .......... ..... .......... ..... .......... ............. ..... ..350-400 Nm (260-295 Ib.ft)

UNCONTROLLED WHEN PRINTED

Front Bump Stops
Tightening Torque .... .......... ..... ..... ..... ............... .......... ..... ..... ..... ..... ..... ..... ..... ..... ..... ............. .. 162 Nm (120 Ib.ft)
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STEERING-GROUP
Power Steering

Pump

185. Removal
a.

Clean the area around the power steering pump with a suitable cleaning agent
and blow dry with compressed air.

b.

Drain the power steering
a suitable receptacle.

reservoir

c.

Loosen the hose clamps on the steering
pump supply and by-pass hoses, then
remove
the
hoses
from
the pump
unions (see Fig. 223).

d.

Remove the supply hose elbow
access to the inner retaining bolt.

e.

Disconnect the power steering pump to
steering box supply hose (see Fig. 224).

SUPPLY. HOSE

BY-PASS

to allow

Remove
the two bolts
retaining
the
power steering pump to the oil -pump
assembly (see Fig. 224) then remove
the pump and the gasket from the oil

into

pump.
186. Installation
a.

UNCONTROLLED WHEN PRINTED

14

HOSE

If a new pump is being installed remove
any unions not supplied with the new
pump from the old pump, and install on
the new pump.
NOTE
Use pipe sealant on all pipe threads.

b.

-\
POWER STEERING

Remove all trace of gasket material from
the
power
steering
pump
mounting
flange on the oil pump assembly (see
Fig. 225).

PUMP
NGE

Figure 223 -

Power Steering Pump and Return Hoses

I

POWER STEERING
I

Supply

PUMP

Figure 225 -

Power Steering Pump Mounting
Flange -

C.

Position the power steering pump and
the new gasket at the mounting flange,
apply Loctite locking compound
277 to
the threads of the retaining bolts, install
the retaining bolts and torque to 20 Nm
(15 Ibft).

d.

Connect
the power steering
pump-tosteering box supply hose to the power
steering pump (see Fig. 224).

e.

Install

the

supply

hose

elbow

on

the

pump.
f.

Figure 224 -

Steering Box Supply Hose

Connect the power steering supply and
by-pass
hoses to the power steering
pump unions (see Fig. 223). Tighten the
hose clamps securely.
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g.

Fill the power steering
reservoir
bleed the system (refer to para. 187).

will cause air to be drawn
steering system.

and

187. Filling and Bleeding

Allow the air and aerated
oil to be
purged from the steering system, then
when
clear
(non-aerated)
oil is discharged, tighten the pipe nuts.

a. Apply

the parking brake, then disconnect the drag links from the master and
slave steering boxes. Check to ensure
the pitman
arms are free to move
through
the complete
range of travel
without obstruction.

b. Fill the power
specified oil.

steering

reservoir

Steerlng Wheel
188. Removal

It will be necessary to continue filling
the
reservoir
after
starting
the
engine and during the bleeding operation to ensure the fluid level is maintained.

UNCONTROLLED WHEN PRINTED

Stop the engine and check the fluid level
in the reservoir.
Top up as required,
then road test the vehicle.

with

NOTE

C.

into the

Start the engine and allow it to operate
at a fast idle speed, then turn the steering wheel to the left *and hold the steering at full lock until the slave steering
box Pitman arm moves to the full left
lock position. Turn the steering wheel to
the right and hold the steering at full
lock until the slave steering box Pitman
arm moves to the full right lock position,
then repeat this procedure for five complete cycles.

a.

Ensure
that the wheels
straight ahead position.

b.

Select the OFF position
isolation switch.

c.

Lift out the horn
the horn wire.

d.

Remove
the C-clip
retainer
and
steering wheel nut (see Fig. 226).

e.

Install the steering wheel puller bolts in
the tapped holes already provided and
remove
the steering
wheel
(see Fig.

button

are

in

on the battery
and disconnect

\

\-

cl’-

i

NUT

NOTE

Reconnect and secure the drag link on
the Pitman arm on the master steering
box, then repeat the procedure in para.
C.

wheel
e. Turn the steering
slave steering box Pitman
drag link.

Figure 226 -

C-clip Retainer and Steering
Wheel Nut

to align the
arm and the

PULLER
/

f.

Reconnect
and secure
the Pitman arm.

9.

Turn the wheels to the straight ahead
position
(no steering
action
applied),
then loosen the pipe nut on the master
and slave steering boxes approximately
one turn.

the drag link to

BOLTS

NOTE
Do not move
while the pipe

110

the

steering

wheel

nuts are loose, as this

the

227).

Take care not to move the Pitman
arms
from
their
positions
when
installing the drag links, as this will
cause air to be drawn into the steering system.
d.

the

Figure 227 -

Steering Wheel -

Removal
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b.
NOTE

0

Position the steering wheel on the drive
shaft with the word TOP or the narrow
spoke toward the windscreen.

Before installing the steering wheel,
loosen the intermediate
shaft support bearing lock ring grub screws
(see Fig. 228) and release the lock
ring (see Fig. 229).

BUSH

UNCONTROLLED WHEN PRINTED

SCREW

Figure 230 -

Figure 228 -

Lock Ring Grub Screw

Steering Bush and Washer

Install the steering wheel nut and torque
to 109 Nm (80 Ib.ft), then install the Cclip retainer, connect the horn wire and
install the horn button.
Lock the support bearing lock ring (see
Fig. 231)
then tighten
the lock ring
grub screws (see Fig. 232).

Figure 229 a.

Ensure
washer
230).

Lock Ring

that the steering bush and nylon
are correctly installed (see Fig.
Figure 231 -

Lock Ring
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d.

Loosen the support bearing
grub screws (see Fig. 234):

lock

ring

SCREW

SCREW

Figure 232 -

UNCONTROLLED WHEN PRINTED

e.

Lock Ring Grub Screw

Select the ON position
isolation switch.

on the

battery

Figure 234 -

Lock Ring Grub Screw

Steering Shaft
190. Removal
a.

Ensure
that the wheels
straight ahead position.

b.

Open the bonnet and remove the pinch
bolts from the intermediate
and lower
universal joints (see Fig. 233).

\\

are

in

the

RETAINING
BOLTS

INTERMEDIATE
UNIVERSAL JOINT
/

Figure 235 -

Support Bearing Lock Ring and
Bearing

Figure 236 -

Steering Column Housing Cover

LOWER
UNIVERSAI

PINCH BOLT

Figure 233 -

c.
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Intermediate and Lower Universal
Joints

Remove the lower steering shaft.
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Install the lower end of the intermediate
shaft into the dash panel support bearing hole and install the spring, spacer,
nylon washer and bushing on the upper
steering column shaft (see Fig. 238).
Install the steering column housing
the upper steering
column
shaft
Fig. 239).
HOUSING.

Install the steering column housing and
shaft on the mounting
bracket,
then
tighten the retaining bolts and nuts (see
Fig. 240).

RETAINING
t BOLTS
AND NUTS

Install the bush and nylon washer
the steering shaft (see Fig. 241).

UNCONTROLLED WHEN PRINTED

STEERING

Figure 237 -

onto
(see

COLUMN

onto

HOUSING

Steering Column Housing and
Shaft

e.

Remove the support bearing lock ring,
then remove the support bearing retainer bolts and nuts, and remove the bearing (see Fig. 235).

f.

Remove
188).

g.

Remove the screws from the steering
column housing cover (see Fig. 236)
and remove the cover.

h.

Remove
the steering
column
housing
retaining bolts and nuts (see Fig. 237).

i.

Remove the steering
column
housing,
taking care not to lose the bushes,
washers and spring then withdraw
the
upper and intermediate shaft assembly.

the

steering

wheel

(see

para.

Figure 239 - Steering Column Housing and
Upper Steering Shaft

191. Installation

HOUSING -

Figure 240 Figure 238 -

SteerSrqacAumn

Housing and

Upper Steering Column
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BUSH

f.

Install
the intermediate
bearing and tighten the
(see Fig. 243).

9.

Install the bearing lock ring and tighten
(see Fig. 244) then tighten the bearing
lock ring grub screws (see Fig. 245).

shaft support
retaining bolts

WASHER

NOTE
Before tightening
the lock ring and
screw,
ensure
that
the
steering
wheel nut has been torqued to the
correct value.

UNCONTROLLED WHEN PRINTED

Figure 241 e.

Bush and Washer

Install the steering
wheel
(see para.
189), then install the steering column
housing cover (see Fig. 242).

Figure 242 -

Steering Column Housing Cover
Figure 244 -

Bearing Lock Ring

SCREW

RETAM;;V

Figure 243 -
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BEARING

Support Bearing and Retaining
Bolts

Figure 245 -

Lock Ring Grub Screw
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h. Connect the lower steering shaft to the
intermediate
shaft (see Fig. 246), then
install the pinch bolt and torque to 52
Nm (38 Ibft).

Tle Rod Ends
192. Removal
a.

Remove the split pin and the castellated
nut securing the tie rod to the steering
arms. Discard the split pins.

b.

Using special tool No. 844, separate the
tie rod ends from the steering arms (see
Fig. 248) and remove the tie rod ends
from the vehicle.

TIE ROD

-NUT

UNCONTROLLED WHEN PRINTED

DUST COVER

Figure 246 - Lower Steering Shaft to
Intermediate Steering Shaft - Connection

LOWER STEERING

SHAFT

Figure 248 -

Tie Rod and Tie Rod End

NOTE
1. The tie rod ends are manufactured
with either left hand or right hand
threads for adjustment purposes.
2. To maintain the approximate position of the tie rod end on the tie
rod, apply a spot of paint on the
threads adjacent to the tie rod shoulder.
c.
STEERING

BOX

Loosen the clamp bolt securing the tie
rod ends to the tie rod and unscrew the
ends from the tie rod.

193. Installation
Figure 247 -

Bzyr

Steering Shaft to Steering
- Connectron

i.

Ensure that the top or the thin spoke of
the steering wheel is towards the windscreen.

j.

Connect the lower steering shaft to the
steering box shaft (see Fig. 247) then
install the pinch bolt and torque to 52
Nm (38 Ibft).

NOTE
When adjusting
or renewing
a tie
rod it is important
that the ball
joints are assembled
in the same
angular plane and that the ball joint
pins are central in their respective
housings (A). Premature wear could
result if the pins are inclined to one
side (B). See Fig. 249 for examples
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of correct
installation.

(A)

and

incorrect

(B)

C.

Remove the castellated
nuts securing
the drag link to the Pitman and the
steering arms.

d.

Separate the drag link ball joints from
the Pitman and the steering arm using
special tool No. 844, then remove the
drag link.

195. Installation
a.

UNCONTROLLED WHEN PRINTED

Figure 249 -

Tie Rod End -

Install the drag link fixed end into the
Pitman arm, then loosen the clamp on
the adjustable end of the drag link and
adjust the ball joint until it can be
installed into the steering arm (see Fig.
251).

Installation

Screw the tie rod ends onto the tie rod
equally until the shoulders align with the
spots of paint on the threads, but do
not tighten the clamp bolt at this stage.
Install the tie rod assembly on the vehicle, then fit the castellated
nut on both
tie rod ends. While applying hand pressure to the ball end of the ball joints,
torque the nuts to 400 Nm (295 Ibft).
Install new split pins.
Carry out the toe-in
adjustment
as
described in para. 196, and torque the
clamp bolt and nut to 75 Nm (55 Ib.ft),
ensuring that the bolt is installed on the
split side of the tie rod.

PlTMArj

ARM
a

Figure 251 b.

Drag Link -

Install the castellated nuts and torque to
150-170 Nm (110-125 Ib.ft).

Drag Link

NOTE

194. Removal
a.

Park the vehicle with the road wheels
the straight ahead position.

If the split pin cannot be inserted
attaining
minimum
torque,
after
tighten the nut until the split pin can
be inserted. Do not back off the nut.

in

b. Remove and discard the split pins from
the Pitman and the steering arm castellated nuts (see Fig. 250).
c.
CASTELLATED

Installation

NUT

Install the split pin and check the steering for correct operation.

Front Wheel Alignment
196. Toe-in Adjustment
a. With the vehicle unladen on level ground
and the wheels in the straight ahead
position,
roll the vehicle forward 4 m
(13 ft.). This allows all tolerances in the
front suspension to be taken up, placing
the vehicle in a static unladen position.
/@
PlTMArj

ARM

Figure 250 -
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LCASTELLATED
-SPLIT

Drag Link -

NUT
PIN

Removal

b.

Mark a reference
point at the centre
rear of each tyre at hub height and measure the distance
(M) between
these
points (see Fig. 252).

VEHICLE G 883
Issue 1, Aug 88

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

c.

Roll the vehicle forward so that the reference points are at hub height and measure the distance (N) between the two
points (see Fig 252).

d. The difference
between
N and M will
give the actual toe-in or toe-out. Loosen
the clamping bolts on the tie rod and
turn the tie rod in the required direction
to obtain
a toe-in
measurement
of
0.00-0.80 mm (0.00-0.030 in.).
e.

Adjustment

-

Measuring

UNCONTROLLED WHEN PRINTED

Figure 252 -Toe-in

Torque the clamping bolts on the tie rod
to 75 Nm (55 Ibft), then recheck the
toe-in and centralize the steering wheel
if necessary.
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-

SPECIFICATIONS

-

Power Steering Pump Retaining Bolts
Tightening Torque ............................... ............. ..... ..... ..... ..... ..... ..... ........ ..... ............. ............. ..... 20 Nm (15 Ib.ft)
Steering Wheel Retaining Nut
Tightening Torque . ... ................................ ............. ..... ..... ..... ..... ..... .................. ........ ..... ..... ...... 109 Nm (80 Ib.ft)
Steering Shaft Universal Pinch Bolts
Tightening Torque . ......................... ...................................... ..... ..... ..... ............. ..... ............. ..... ... 52 Nm (38 Ib.ft)
Tie Rod End
Tightening

Torque ........... .......... ..... ..... ..... ..... ................................. ..... ............. ..... ........ ..... .... 400 Nm (295 Ib.ft)

Tie Rod End Clamp Bolt
Tightening Torque .................................... ..... ..... ..... ..... ..... ..... ............. ..... .................. .......... ...... 75 Nm (55 Ib.tt)
Toe-In
Tolerance ..................................... ..... ..... ............. ..... ..... ..... ..... ............. ..... ........ 0.00-0.80 mm (0.000-0.030

in.)

UNCONTROLLED WHEN PRINTED

Drag Link Nuts
Tightening Torque ..... ..... ..... ..... .................. ..... ..... .................. ..... ............. ............... 150-l 70 Nm (1 1O-l 25 Ib.ft)
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ELECTRICAL -

0
Batterles

GROUP 15
Tag and remove the battery cables from
the battery
isolation
switch
(see Fig.
254).

C.

and Cables

197. Removal (Batteries)
a.

Release the four rubber retaining latches securing the battery cover to the battery box and remove the cover.

b.

Tag and remove the battery
the batteries (see Fig. 253).

cables from

CLAMP

YMP /
POSITIVE
CABLES

UNCONTROLLED WHEN PRINTED

I-/&

BATTERY

Figure 254 -

Battery Isolation Switch

200. Installation
a.

NEGATtiE
BATTERY
CABLES

Figure 253 -

\
BAlTERY
CLAMP

b. Connect
teries.

\
BATTERY

Connect the battery cables to the
tery
isolation
switch,
as
noted
removal.

CLAMP

c.

Batteries and Battery Cables

c.

Remove
the battery
nuts and clamps.

holddown

bolts,

d.

Note the position of the battery terminals in the battery box and remove the
batteries.

198. Installation
a.

Position
the batteries
in the battery
box, ensuring
that the terminals
are
located
in the correct
position,
then
install the battery hold down clamps,
bolts and nuts.

b.

Install the battery cables to the batteries and tighten the terminals securely.

c.

Install the battery cover and secure
with the four rubber retaining latches.

the

battery

cables

Install the bolts retaining
cable clamps to the battery
chassis.

to the

baton
bat-

the battery
box and the

Battery Box
201. Removal
a.
BATTEiftY

Remove
197).

the

batteries

(refer

to

para.

BOX

199. Removal (Cables)

0

a. Tag and remove the cables from the batteries (see Fig. 253).
b.

0

Remove the bolts retaining the battery
cable clamps to the battery box and the
chassis.

Figure 255 -

Battery Box -

Removal
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b.

Remove
the four nuts and washers
retaining the battery box to the longitudinal support brackets (see Fig. 255).

c.

Remove the battery box taking care not
to lose the insulators
and washers
between the battery box and the longitudinal support brackets.

b. Tag the electrical cables at the starter
motor, then remove the nuts and washers securing the electrical cables to the
starter motor and solenoid and remove
the cables.
c.

202. Installation
a.

Position the
nal support
then position
insulators and

insulators
in the longitudibrackets
(see Fig. 256),
the washers on top of the
lower the battery box.

UNCONTROLLED WHEN PRINTED

_*

BATTERY

STARTER

Remove the three bolts and washers
securing
the starter motor to the flywheel housing and remove the starter
motor (see Fig. 258).

MOTOR

BOX

\

FLYtiHEEL
HOUSING

BOLT AND WASHER
INSULATORS

Figure 258 Figure 256 -

Starter Motor -

Removal

Battery Box Insulators
204. Installation

b. Secure the battery box to the longitudinal support bracket with the four retaining nuts and washers.
C.

a.

Install the starter motor, then secure
position with the bolts and washers.

b. Torque the bolts to 75 Nm (55 Ib.ft).

Install the batteries (refer to para. 198).

C.

Install the starter motor cables, washers
and nuts, then tighten the nuts securely
(see Fig. 259).

d.

Reconnect

Starter Motor
203. Removal

the battery cables.

RTER MOTOR
LES

SOLENOID
CABLES

f---

Figure 257 -

a.

120

STARTER

MOTOR

Battery and Starter Motor Cables
- Removal

Disconnect
the battery
batteries (see Fig. 257).

cables

from

in

the

Figure 259 -

Starter Motor and Cables Installation
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0

d.

Alternator/Belts
205. Removal

0

Connect the alternator electrical connection and the battery cables to the batter-

ies.

a.

Disconnect

the battery cables.

b.

Remove the electrical
the alternator.

C.

Remove the adjusting bolt and slacken
the mounting bolt, then move the alternator towards the engine and remove
the belts (see Fig. 260).
AD&JST!NG

connections

from

Headlight/Park Llght
207. Bulb Replacement

BOLT

a.

Remove the three screws securing the
headlight retainer rim to the inner shell
(see Fig. 262).

HEADLIGHT

SHELL

HEADLIGHT

BULB

UNCONTROLLED WHEN PRINTED

LIGHT UNIT

PARK LIGHT BULB

RETAINER RIM
MOUNilNG

DRIVE

BOLT

Figure 260 -

Alternator

-

BELTS

Removal

206. Installation
a.

Position the alternator on the mounting
bracket and install the bolt, nut and
washers. Do not tighten at this stage.

b.

Move the alternator towards the engine
and install the belts on the alternator
pulley.

BEZEL

Figure 262 -

b.

Headlight/Park
View

Light -

Exploded

Disconnect the plug connector from the
headlight
globe, then tag and remove
the park light wiring connectors
(see
Fig. 263).

BELT
TENSION
GAUGE

Figure 261 c.

Alternator

Belt -

Tensioning

Move
the alternator
away
from the
engine, then install the adjusting
bolt.
Using
belt
tension
gauge
ST-1274,
adjust the belt tension for new belts to
500-670 N (130-l 50 lb.) and for used
belts to 360-530 N (80-120 lb.), then
tighten
the
adjusting
and
mounting
bolts securely (see Fig. 261).

Headlight
Figure 263 Park Light Wiring

Connector

and
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c.

d.

Remove the rubber seal then release the
spring clip securing the headlight bulb to
the light unit. Remove and discard the
bulb (see Fig. 264).
Remove the park light bulb holder from
the light unit by applying pressure to the
earth tag on the side of the bulb holder
and pulling the bulb holder clear (see
Fig. 264) then remove and discard the
bulb.

UNCONTROLLED WHEN PRINTED

HEADLIGHT

i.

headlights

-(refer

to

para.

a.

Remove the four screws securing
headlight
bezel to the mudguard
remove the bezel (see Fig. 262).

b.

Remove
headlight
rim.

C.

Disconnect the plug connector from the
headlight bulb, then tag and remove the
park light wiring connectors and remove
the light unit.

d.

Disconnect
the spring from
light shell and remove by
clear of the slotted location.

e.

Disconnect
the headlight wiring
from the main wiring harness.

f.

Remove the screws securing the headlight shell to the mudguard, then remove
the shell.

9.

Position the headlight shell in the mudguard and secure with the three screws.

h.

Ensure that the headlight
wiring
harness is located in the headlight
shell,
then install the shell and connect the
spring.

i.

Connect the headlight wiring harness to
the main wiring harness, then connect
the plug connector to the headlight bulb
and the wiring connectors
to the park
light.

i.

Position the light unit
shell and secure with
and the three screws.

k.

Install the headlight
with four screws.

I.

Adjust the headlight

Headlight and Park Light Bulb Removal

NOTE
When
handling
Quartz
halogen
bulbs, there must be no finger contact with the glass envelope. If this
occurs, wipe the bulb with methylated spirits on a clean tissue to avoid
premature failure of the bulb.

the

208. Light Unit Replacement

BULB

Figure 264 -

Adjust
209).

Headlight

the
and

the three screws securing
retainer rim and remove

the
the

the headrotating
it
harness

in the headlight
the retainer rim
bezel

and

secure

(refer to para. 209).

Adjustment

289. Procedure
e.

122

Insert the new headlight bulb in the light
unit, ensuring that the bulb is seated corrrectly and secure with the spring clip.

f.

Insert the new park light bulb in the lampholder and install in the light unit.

9.

Replace the rubber seal, connect
the
plug connector
to the headlight
bulb
and the park light wiring connectors
to
the park light bulb.

h.

Position the light unit in the headlight
shell, then install the headlight retainer
rim and secure with the three screws.

NOTE
To carry out headlight
adjustment
the vehicle must be unladen and on
flat, level ground.
a.

Mark the headlight
pattern dimensions
shown in Fig 265 on a light coloured
vertical board or wall, then position the
vehicle headlights
10 metres (33 feet)
from the pattern, ensuring that the vehicle centre line is at right angles to the
pattern and that the centre line of the
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pattern is in the same plane as the vehicle centre line.
CENTRE
OF
VEHJCLE

LEFT
HEADLIGHT

I

I

I

t

I

I
-

Centre to centre of headlights 2010 mm (79 in.)
Centre of headlight to floor 1250 mm (49 in.)
300 mm (11.9 in.)
1005 mm (40 in.)

UNCONTROLLED WHEN PRINTED

Figure 265 I

Headlight

a.

Unit-Adjustment

VERTICAL

I/

the

Quartz
halogen
When
handling
bulbs, there must be no finger contact with the glass envelope. If this
occurs wipe the bulb with methylated spirits on a clean tissue to avoid
premature failure of the bulb.

L!

i-

k--o-o--r;

A
B
C
D

in

NOTE

I
I

I
I

I

headlight

210. Bulb Replacement

I

I

I
I

--L-+-

Adjust the remaining
same manner.

Driving Light
RIGHT
HEADLIGHT

I

I
,
I

c.

ADJUSTMENT

Loosen the screw retaining the retainer
rim to the light assembly, then remove
the rim. Disconnect
the wiring connectors from the globe and remove the
light unit (see Fig. 268).

/
\

Figure 266 -

DRIVING

Headlight Adjusting

LIGHT

Screws
Figure 268 -

b. Cover up one headlight, then select low
beam and adjust the lateral and the vertical screws (see Fig. 266) until the concentrated area of light corresponds
with
the pattern as shown in Fig. 267.

b.

Release the spring clip securing the bulb
to the light unit and remove the bulb.
Discard the bulb.

c.

Insert the new bulb into the
and secure with the spring clip.

d.

Connect
the wiring connectors
to the
bulb, then position the unit in the light
shell and secure with the retainer rim
and screw.

LEFT or RIGHT HEADLIGHT

300 mm (11.8 in.)

HEADLIGHT CENTRE
HEIGHT (HORIZONTAL)
I

I

Figure 267 -

Headlight

Pattern

Driving Light

light

unit

211. Light Unit Replacement
a.

Disconnect
the connector plug from the
bullbar wiring harness, then support the
light
assembly
and remove
the nut
retaining
the assembly
to the bullbar
(see Fig. 268).

b.

Remove the light assembly
bar mount.

from the bull-
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c.

light
assembly
and remove
the
nut
retaining
the assembly
to the bullbar
(see Fig. 269).

Position the light assembly on the bullbar mount and secure with the retaining
nut.

d. Connect the connector plug to the bullbar wiring harness and check the operation of the light.

b.

Remove the light assembly
bar mount.

c.

Position the light assembly on the bullbar mount and secure with the retaining
nut.

Fog Llght
212. Bulb Replacement
a.

Remove the screw and the clip securing
the light unit to the light assembly (see
Fig. 269) then remove the retainer rim.

from the bull-

d. Connect the connector plug to the bullbar wiring harness and check the operation of the light.
Front Turn Indicator

Light

UNCONTROLLED WHEN PRINTED

214. Bulb Replacement
a.

Remove the four screws securing the
front lens cover and gasket to the light
assembly (see Fig. 270).

b.

Remove and discard the bulb.

GASKET

BULLBAR

Figure 269 b.

Fog Light

Disconnect
the wiring connectors
from
the bulb, then release the spring clip
securing the bulb to the light unit and
remove the bulb. Discard the bulb.
Figure 270 NOTE
When
handling
Quartz
halogen
bulbs, there must be no finger contact with the glass envelope. If this
occurs wipe the bulb with methylated spirits on a clean tissue to avoid
premature failure of the bulb.

c.

Position the new bulb in the
and secure with the spring clip.

light

d.

Connect
the wiring connectors
to the
bulb, then position the light unit in the
light shell and secure with the retainer
rim, clip and screw.

c.

124

Insert the new bulb, then install the lens
cover and gasket.

a.

Disconnect
the indicator wiring connector plug from the light unit by grasping
the plug at the base of the unit and
pulling the plug down.

b.

Remove
the two nuts and washers
retaining the unit to the mudguard, then
remove the unit and gasket.

c.

Position the gasket and the unit on the
mudguard, then secure the unit with the
two retaining washers and nuts.

d.

Connect
the unit.

unit

Disconnect the connector plug from the
bullbar wiring harness, then support the

Light Bulb -

215. Light Unit Replacement

213. Light Unit Replacement
a.

Front Turn indicator
Replacement

the

wiring

connector

plug

to
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Side Marker Light
216. Bulb Replacement
a.

Remove the two screws securing the
side marker lens to the indicator assembly, then remove the lens and the gasket (see Fig. 271).

@@

TAIL/NUMBER
PLATE BULB
I
REVERSE/
INDICATOR
BULB

x3

/ GASKET

UNCONTROLLED WHEN PRINTED

KET

Figure 272 -Stop,
Tail, Reversing and Indicator
Assembly - Exploded View

Figure 271 -

Side Marker Bulb -

d.

Position the light unit on the mounting
bracket, then install the two retaining
bolts and nuts.

e.

Feed the wiring through the back of the
light unit and connect the wiring connectors to the bulb holders.

f.

Install the three
the lens cover.

Replacement

b.

Remove and discard the bulb.

c.

Install the new bulb, position the gasket
and lens, then secure to the indicator
assembly with the two screws.

Stop, Tail, Reversing and lndlcator Light

Number Plate Light

217. Bulb Replacement

219. Bulb Replacement

a.

Remove the two screws retaining
the
lens cover to the light assembly, then
remove the lens and the gasket (see Fig.
272).

b.

Remove
and discard
install the new bulb.

the

bulb,

c.

Position the gasket and the lens cover
at the light assembly and secure with
the two screws.

b. Tag
from
draw
light
c.

and remove the wiring conenctors
the three bulb holders and withthe wiring through the back of the
unit.

Remove the two bolts and nuts
ing the light unit to the mounting
et, then remove the unit.

retainbrack-

gasket

and

The number plate light utilises the tail
light globe through a clear lens in
the bottom of the housing.

then

Remove the two screws retaining
the
lens cover to the light assembly, then
remove the lens, the gasket and the
:
three bulbs (see Fig. 272).

the

NOTE

a.

Remove the two screws retaining
the
lens cover to the light assembly, then
remove the lens and the gasket (see Fig.
272).

b.

Remoe and discard
the new bulb.

c.

Position the gasket and the lens cover
at the light unit and secure with the two
screws.

216. Light Unit Replacement
a.

bulbs,

the bulb, then install

Cab Clearance Lights
220. Bulb Replacement
a.

Remove the two screws retaining
the
bezel and the lens to the cab (see Fig.

125
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273),
lens.

then

remove

the

bezel

and

the

a.

Insert a small screwdriver
between the
lens and the light unit, twist the blade
and remove the lens (see Fig. 274).

b.

Remove and discard the bulb(s), install
the new bulb(s), then push the lens
onto the light unit.

Work Light
223. Bulb Replacement
a.

UNCONTROLLED WHEN PRINTED

Figure 273 -

Cab Clearance
View

b. Remove
and discard
insert the new bulb.
C.

Light -

the

Remove the three screws securing the
retainer rim to the light assembly (see
Fig. 275) then remove the rim and the
light unit.

Exploded

bulb,

then

Install the lens and the bezel and secure
with the two screws.

221. Light Unit Replacement
a. Remove the two screws retaining
the
bezel and the lens to the cab (see Fig.
273) then remove the bezel and the
lens.
b.

Remove
the bulb, then withdraw
the
light unit from the cab and disconnect
the wiring connectors
from the wiring
harness.

c.

Connect
the light unit wiring connectors to the wiring harness and position
the unit in the cab.

d.

LIGHT

Figure 275 -Work

Light

b.

Remove the rubber
unit and disconnect
tors from the bulb.

c.

Release the spring clip retaining
into the light unit, then remove
card the bulb.

Position the lens and bezel on the light
unit then secure with the two screws.

Mirror Clearance Lights

boot from the light
the wiring connecthe bulb
and dis-

222. Bulb Replacement
MIRROR

CLEARANCE

NOTE
When
handling
Quartz
halogen
bulbs, there must be no finger contact with the glass envelope. If this
occurs wipe the bulb with methyiated spirits on a clean tissue to avoid
premature bulb failure.
d.

Install the new bulb into the
and secure with the spring clip.

e.

Connect
the wiring connectors
bulb and install the rubber boot.

f.

Install the retainer
the three screws.

/

Figure 274 -
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Mirror Clearance

Light

light

unit

to

the

rim and secure

with
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224. Light Unit Replacement
a.

Remove the three screws securing the
retainer rim to the light assembly, then
remove the rim and the light unit.

b.

Remove the rubber
unit and disconnect
tors from the bulb.

UNCONTROLLED WHEN PRINTED

d.

Position the new light assembly on the
mounting
bracket and secure with the
four retaining bolts.

e.

Remove the light unit from the light
assembly, then feed the wiring into the
housing.

Reduced

C.

install the light unit on the mounting
bracket and secure with the retaining
bolt, then connect the wiring connector
plug to the main wiring harness.

Blackout

Install the retainer
the three screws.

to

rim and secure

the

Light (Front)

227. Light Unit Replacement
a.

Disconnect
the wiring connector
from
the bullbar wiring harness, then remove
the two nuts and washers securing the
unit to the bullbar. Discard the unit.

b.

Position the new unit on the bullbar and
secure with the two nuts and washers,
then connect the wiring connector.

Remove the rubber boot from the light
unit, then install the bulb and secure
with the spring clip.

the wiring connectors
9. Connect
bulb and install the rubber boot.
h.

Remove the bolt securing the light unit
to the bullbar
mounting
bracket
and
remove the light unit (see Fig. 276).

boot from the light
the wiring connec-

C. Withdraw the light unit wiring from the
housing
and remove
the four
bolts
retaining
the housing to the mounting
bracket (see Fig. 275).

f.

b.

Blackout Stop/Tail

and Indicator

Lights

226. Light Unit Replacement
with

Headlight

225. Bulb Replacement
a.

Remove the two screws securing
the
rim to the light body, then remove the
rim, lens and the gasket (see Fig. 276).

1

LlGHi

UNIT

BODY
REFLECTOR

Figure 276 -

Figure 277 -

Reduced Headlight View
the

Exploded

b.

Remove
and discard
install the new bulb.

bulb,

c.

Install the gasket, the lens and the rim
and secure with the two screws.

Disconnect
the wiring connector
from the bullbar wiring harness.

and Indicator

a.

Disconnect
the wiring connectors
from
the rear wiring harness,
then remove
the two nuts and washers securing the
unit to the tail light mounting
bracket
(see Fig. 277) then discard the unit

b.

Position the new unit on the tail light
mounting
bracket and secure with the
two nuts and washers,
then connect
the wiring connectors.

then
Dome Light

226. Light Unit Replacement
a.

Blackout Stop/Tail
Light

plug

229. Bulb Replacement
a. Apply thumb and finger pressure to the
sides of the lens and remove the lens
from the light unit (see Fig. 278).
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b.

Remove

and

discard

the

festoon bulb,
the lens

insert the new bulb and install
to the light unit.
232. Light Unit Replacement

a. Apply thumb and finger pressure to the
sides of the lens, then remove the lens
and the bulb from the light unit.
b.

CONSOLE

Figure 278 -

Dome Light Bulb -

LIGHT

Replacement

C. Connect the wiring to the spade terminals, then
install
the light unit and
secure with the two screws.
d.

UNCONTROLLED WHEN PRINTED

b.

Remove and discard the festoon bulb,
insert the new bulb and install the lens
in the light unit.

Insert the bulb and the lens.

Console Llght
233. Bulb Replacement

230. Light Unit Replacement

a. Apply thumb and finger

pressure to the
sides of the lens, then remove the lens
and the bulb from the light unit.

b.

Remove the two screws securing
the
light unit to the rear of the cab, lower
the unit and remove the wiring from the
spade terminals.

a. Twist
the console
light cover
in a
counter-clockwise
direction and remove
the cover from the light unit (see Fig.
280), then remove and discard the bulb.

Remove the two screws securing the
light unit to the CB radio console, lower
the unit and remove the wiring from the
spade terminals.

-.__

-1.___

CAB /DOME LIGHT

C. Connect the wiring to the spade terminals, then install the light unit in the CB
radio console and secure with the two
screws.
d.

Insert the bulb and the lens.

Sleeper Cab Light
231. Bulb Replacement
a. Apply finger and thumb pressure to the
side of the lens and remove the lens
from the light unit (see Fig. 279).
SLEEPER

Figure 280 b.

CAB LIGHT
77
CAB REAR
WINDOW

4
/T’
//.
4
/
-==I
Figure 279 -
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Sleeper Cab Light Bulb Replacement

Console Light Bulb -

Replacement

Insert the new bulb, then position the
console
light cover on the light 8unit
and twist in a clockwise
direction
to
secure.

234. Light Unit Replacement
a. Twist
the console
light
cover
in a
counter clockwise direction and remove
the cover from the light, then remove
the bulb.
b.

Remove the two screws retaining
the
light unit to the CB radio console, lower
the unit and disconnect
the wiring connector.

c.

Position the light unit in the CB radio
console,
connect
the wiring connector
and secure the unit to the console with
the two screws.
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d.

Insert
cover.

the

bulb

and

the

console

light

Instrument Panel Lighting
237. Bulb Replacement

Map Reading Llght

a. Select

the OFF
isolation switch.

235. Bulb Replacement

UNCONTROLLED WHEN PRINTED

a.

Using a small screwdriver,
insert the
blade into the slot at the side of the
lens, and carefully
pry the lens away
from the light body (see Fig. 281).

INSTRUMENT

Figure 283 -

Figure 281 -

b.

Map Reading Light Bulb Replacement

Remove
and discard
the bulb,
install the new bulb and the lens.

position

at the

battery

PANELS

Instrument

B

Panels

BULB/HOLDER

then

236. Light Unit Replacement
a.

Remove the two screws securing
light unit to the dash panel (see
282).

b.

Remove the light unit
then tag and disconnect
nectors.

c.

Connect
the
wiring
secure the light unit
the two screws.

the
Fig.

from the dash
the wiring con-

connectors
to the dash

and
with

Figure 284 - Instrument
-Replacement

I

MAP READING

Panel Bulb

LIGHT\

I

b.

Remove the four screws retaining
the
instrument panel to the dash and carefully ease the panel away from the dash
(see Fig. 283).

c.

Remove the bulb holder from the socket
with a pull/twist
action, then replace the
bulb.
Insert the bulb holder
with a
push/twist action (see Fig. 284).

d.

Install and secure the instrument
to the dash with the four screws.

/
I

FUSE PANEL COVER

Figure 282 -

Map Reading Light -

Removal

panel
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Warning Lights

C.

Remove the three bolts, nuts and washers retaining the isolation switch to the
cab and remove the switch.

d.

Position
the switch
at the
secure with the three bolts,
washers.

236. Bulb Replacement
a. Select the OFF
isolation switch.
b.

position

at the

battery

Remove the four screws securing
the
instrument panel to the dash and carefully ease the panel away from the dash
(see Fig. 285).

cab
nuts

and
and

the battery
cables
and the
e. Connect
tachograph
wiring to the battery isolation switch and reconnect the batteries.

Ignition Switch
240. Replacement

UNCONTROLLED WHEN PRINTED

a.

Figure 285 -

Warning Light Bulb -

Remove the bulb holder from the socket
with a pull/twist
action, then replace the
bulb.
Inset-t the bulb holder
with
a
push/twist action.

d.

Install and secure the
with the four screws.

instrument

at the

battery

panel

Battery Isolation Switch

Figure 287 -

Loosen and remove the ignition switch
locking
nut and withdraw
the switch
from the mounting panel (see Fig. 287).

C.

Tag and remove the electrical
tors from the rear of the switch.

d.

Install the electrical
connectors
to the
switch and position the switch in the
mounting panel, then install and tighten
the lock nut.

the batteries.

b. Tag and remove the battery cables and
the tachograph
wiring from the battery
isolation switch (see Fig. 286).

Ignition Switch

b.

239. Replacement
Disconnect

position

Replacement

c.

a.

Select the OFF
isolation switch.

Instrument

connec-

Panel Switches

241. Replacement

Figure 286 -
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Battery Isolation Switch

a.

Select the OFF
isolation switch.

position

at the

battery

b.

Remove the six screws
securing
the
instrument
panel to the dash (see Fig.
288) then carefully ease the panel away
from the dash.

d.

Position
the timer
secure to the panel
the two screws.

in th epanel
with the clamp

and
and

ELECTRICAL AND MECHANICAL
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SENSlTlVll-Y

c.

Remove
the six screws securing
the
switch panel to the dash (see Fig. 288)
then carefully ease the panel away from
the dash.

d. Tag and remove the electrical connectors from the switch, then loosen and
remove the lock nut retaining the switch
to the panel and remove the switch.
e.

Position the switch in the panel,
install the lock nut and the knob.

then

f.

Connect
the wiring
connectors,
then
install the panel and secure with the six
screws.

Blackout Lighting Switch
244. Replacement

UNCONTROLLED WHEN PRINTED

Figure 288 c.

d.

e.

Instrument

Panel Switches

Tag and remove the wiring connectors
then
loosen
and
from
the
switch,
remove the lock nut securing the switch
to the panel.
Position the switch in the panel, install
the lock nut and connect the wiring connectors.
Install the instrument
with the six screws.

panel

and

secure

at the

battery

a.

Disconnect

the batteries.

b.

Loosen the screw securing the knob to
the switch shaft and remove the knob.

c.

Remove the pin securing the fascia plate
to the switch and the switch mounting
bracket (see Fig. 289).

BRACKET
FASCIA

PLATE

Overdrive Switch
242. Replacement
a.

Select the OFF
isolation switch.

position

b.

Remove the six screws securing
the
switch panel to the dash (see Fig. 288)
then carefully ease the panel away from
the dash.

c.

Tag and remove the
tors from the switch,
key from the switch.

electrical connecthen remove the

d.

Loosen and remove the lock nut retaining the switch to the panel and remove
the switch.

e.

Position the switch in the panel,
install the lock nut and the knob.

f.

Connect
the wiring
connectors,
then
install the panel and secure with the six
screws.

Figure 289 d.

Fascia Plate and Pin

Remove the two screws securing
the
mounting
bracket
to the dash, then
withdraw the switch from the dash (see
Fig. 290).

then

Panel Light Dimmer Switch
243. Replacement
a.

Select the OFF
isolation switch.

position

at the

battery

b.

Remove the screw securing the switch
knob to the shaft and remove the knob.

Figure 290 -

Blackout Lighting Switch Removal
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the wiring
e. Tag and disconnect
tors from the switch terminals.
f.

connec-

b.

Connect
the wiring connectors
to the
switch terminals and position the switch
in the dash.

Remove the four screws retaining
the
panel to the dash and carefully ease the
panel away from the dash (see Fig. 292).

Install the mounting bracket on the dash
panel and secure to the switch with the
two screws.
h.

Position the fascia plate on the switch
shaft and install the securing pin, then
install the knob and tighten the securing
screw.

i.

Connect the batteries.

Turn Indicator/Hazard

Warnlng Switch

245. Removal

UNCONTROLLED WHEN PRINTED

a.
b.

C.

Remove the steering
wheel
STEERING - GROUP 14).

(refer

Figure 292 -

Dash Instruments

Remove the five screws from the steering column housing cover and remove
the cover.
Disconnect
the wiring connector
plug
from the switch, then remove the two
screws securing the switch to the steering column (see Fig. 291) and remove
the switch.

Figure 291 -Turn

Indicator/Hazard
Switch

INSTRUMENT

/

to

-

PANEL

Removal

NOTE
If more than one gauge is to
removed tag the wiring plugs.

be

C.

Remove the bulb holder from the socket
with a pull/twist
action and disconnect
the wiring plug from the gauge.

d.

Remove the two knurled nuts securing
the gauge clamp to the panel, then
remove the gauge from the panel.

e.

Position the gauge in the panel, then
install the clamp and secure with the
two knurled nuts.

f.

Connect the wiring plug and install
bulb holder with a push/twist action.

9.

Install and secure the instrument
to the dash with the four screws.

Warning

the

panel

246. Installation
a.

Install the switch and secure to
steering column with the two screws.

the

246. Replacement

b. Connect
the wiring connector
plug to
the switch, then install the steering column housing cover and secure with the
five screws.
c.

Install
the
steering
STEERING -GROUP

wheel
14).

(refer

247. Replacement

132

position

at the

a.

Select the OFF
isolation switch.

b.

Remove the six screws securing
the
instruyment
panel to the dash (see fig.
288), then carefully ease the panel away
from the dash.

C.

Tag and remove the wiring connectors
from the timer, then remove the two
screws securing the timer clamp to the
panel and withdraw the timer from the
panel.

to

Dash Instruments

a. Select the OFF
isolation switch.

Idle Tlmer

battery

position

at the

battery

_
3..y3,*I.
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d.

Position
the timer in th epanel
secure to the panel with the clamp
the two screws.

e.

Connect
the wiring connectors
to the
timer then install the instrument
panel
and secure with the six screws.

b. Remove

and
and

the four screws securing the
tachograph panel to the dash and carefully ease the panel away from the dash.

C.

Remove the wiring connector
plug from
the switch, then loosen the nut securing
the switch to the panel. Withdraw the
switch from the panel and discard the
switch.

d.

Position the new switch in the panel
and secure with the lock nut, then connect the wiring connector plug.

e.

Install and secure the tachograph
to the dash with the four screws.

Engine Hour Meter
249. Replacement
a.

Select the OFF
isolation switch.

position

at the

battery

b. Remove
the six screws
securing
the
instrument
panel to the dash (see Fig.
288) then carefully ease the panel away
from the dash.

UNCONTROLLED WHEN PRINTED

c.

d.

Remove the wiring
meter, then loosen
nuts securing the
panel. Withdraw the
el.

connector
from the
and remove the two
meter clamp to the
meter from the pan-

Position the meter in the panel
secure to the panel with the clamp
the two nuts.

252. Bulb Replacement
a.

Unlock the tachograph with the key supplied and tilt the head assembly forward
(see Fig. 293).

, RETAINING

COLLAR

SE
TACHOGRAPH

Windscreen Wiper Switch
250. Replacement
a.

Select the OFF
isolation switch.

b.

Remove the four screws securing the
tachograph panel to the dash and carefully ease the panel away from the dash.

C.

position

at the

battery

Remove the knob from the switch, then
loosen the lock nut securing the switch
to the panel and withdraw
the switch
from the panel.

d. Tag and remove the wiring connectors
from
the
switch,
then
discard
the
switch.

0

Tachograph

and
and

e. Connect
the wiring connector
to the
meter, then install the instrument
panel
and secure with the six screws.

panel

e.

Connect
the wiring connectors
to the
new switch, then position the switch in
th epanel and secure with the lock nut.

f.

Install and secure the tachograph panel
to the dash with the four screws, then
install the knob on the switch.

Figure 293 -

Tachograph

Head

b. Turn the tachograph chart retaining collar an 118th of a turn counter-clockwise
and remove the chart.
C.

Twist the bulb holder a l/4 of a turn
counter-clockwise,
then remove the bulb
holder and the bulb (see Fig. 294). Discard the holder and the bulb.

Windscreen Intermittent Wiper Switch
251. Replacement
a.

Select the OFF
isolation switch.

position

at the

battery
Figure 294 -

Tachograph

Bulb -

Replacement
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d.

Install the new bulb holder and bulb into
the tachograph
head, then install the
chart pack under the separating
blade
and turn the chart until the time shown
on the chart scale agrees with the actual
time at the red pointer (see Fig. 293).
Secure the chart pack in position with
the retaining collar.

e.

Windscreen Wiper Motor
254. Removal
a.

Disconnect
the battery
ground
cable
from the battery and the wiring harness
from the wiper motor.

b.

Remove
the windshield
washer
hose
from the fittings on top of the cowl,
then
remove
the nuts and washers
securing the wiper arms and blades to
the wiper linkage pivot pins and remove
the wiper arms and blades.

C.

Detach the cowl cover panel from the
top of the cowl by removing the seven
attaching screws (see Fig. 296).

Close the tachograph.

253. Unit Replacement
a.

Remove the steering
wheel
STEERING-GROUP
14).

(refer

to

b.

Remove the four screws retaining the
tachograph panel to the dash, then carefully ease the panel away from the dash
(see Fig. 295).

COWL COVER

PANEL
WINDSHIELD

UNCONTROLLED WHEN PRINTED

c
c

\

COWL

SEAL

I

~\A,;‘.~--.l.

.

I

I

WIPER MOTOR
AIR INTAKE

CHAMBER

Figure 296 d.

Cowl Panel -

Removal

Disconnect the washer hose from its fitting on the bottom of the cowl cover
panel.
\

Figure 295 -

Tachograph

-

WIPER MOTOR
DRIVE LEVER

Removal

C. Remove the wiring plugs from the tachograph, then remove the two knurled
nuts securing the gauge clamps to the
dash and remove the tachograph.
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d.

Position the tachograph
in the panel,
then
install
the retaining
clamp
and
secure with the two knurled nuts.

e.

Install and
four screws.

f.

Install
the
steering
STEERING-GROUP

secure

the

panel

wheel
14).

with
(refer

the
to
Figure 297 -Wiper

Motor -

Removal

l-
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e.

f.

Reaching into the cowl airt intake chamber, remove the retaining clip securing
the wiper linkage to the wiper motor
drive lever pin, then detach the linkage
from the drive lever pin.
Remove
the bolts and the washers
attaching
the wiper motor to the cowl
panel and by guiding the wiper motor
drive lever clear of the hole in the cowl
panel, remove the wiper motor (see Fig.
297).

e.

Remove the three
each pivot bracket

plete pivot bracket and wiper linkage
assembly as far as possible toward the
passengers side, then guide the assembly through the air intake chamber on
the driver side.
257. Installation
a.

Position the complete pivot bracket and
the wiper linkage assembly on the pivot
mounting
bracket and secure with the
three bolts on both sides.

b.

Install the wiper linkage on the wiper
motor drive lever pin and secure with
the retaining clip.

C.

Install the windshield
washer
the fittings on top of the cowl.

255. Installation
a.

UNCONTROLLED WHEN PRINTED

3

By guiding the drive lever of the wiper
motor into the hole in the cowl panel,
loosely position the wiper motor to the
cowl panel with the attaching bolts and
washers and connect the wiper linkage
to the wiper motor drive lever.

b. Torque the wiper motor to the cowl panel attaching
bolts to 27-30 Nm (20-22
Ibft).
C.

d.

Connect the washer hose to the fitting
on the bottom of the cowl cover panel.
Install the cowl cover panel to the top
of the cowl with the seven attaching
screws and tighten.

e.

Install the windshield wiper
fittings on top of the cowl.

f.

Secure the wiper arms and blades to the
wiper linkage with the attaching
nuts
and washers and torque to 6-7 Nm (5560 Ib.in).
the wiring
harness
wiper motor and the battery
cable to the battery.

Windscreen

Horn -

256. Removal
a.

Remove
the CB radio handset,
then
loosen
the screw securing
the radio
mount to the console then lower the
mount and the radio (see Fig. 298).

b.

Disconnect the aerial lead and the wiring
plug from the CB radio (see Fig. 298).

c.

Remove the plastic covers from the two
then
rear
console
retaining
screws,
remove the seven screws retaining the
console to the cab (see Fig. 299) and
remove the console.
/

Wiper Linkage

to

Air

to the
ground

‘3

hoses

and
d. Operate the wipers and washers
check for water leaks. Rectify as necessary.

hoses to the

9. Connect

mounting bolts from
and move the com-

YYoLE

256. Removal
a.

Remove
the windshield
washer
from the fittings on top of the cowl.

hose

b.

Remove the nuts and the washers securing the wiper arms and the blades to the
wiper linkage pivot pin, then remove the
wiper arms and the wiper blades.

C.

Remove the seven mounting screws and
detach the cowl cover panel from the
cowl, at the same time disconnect
the
washer hose from the fitting on the bottom of the cowl cover panel.

d.

Reaching into the cowl air intake chamber, remove the retaining clip securing
the wiper linkage to the wiper motor
drive lever pin, then detach the linkage
from the drive lever pin.

-_
Figure 298 -

CB -RADIO

CB Radio Mount
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I.

washer securing the horn bracket to the
front
chassis
crossmember
(see Fig.
301).

c

c

c

CHASSIS

Figure 299 -

UNCONTROLLED WHEN PRINTED

d.

Console

Unclip the hood lining from the cab roof
taking care not to damage the chrome
strips. Disconnect
the air line to the
union, then remove the three bolts, nuts
and washers retaining the horn to the
cab roof (see Fig. 300).

/
Figure 301 b.

CAB ROOF
AIR LINE

\

RADlATdR

Electric Horn -

STAY

Removal

c

Position the horn at the front crossmember and secure the horn bracket to
the crossmember
with the bolt, nut and
washer.

BOLTS

Back-up Alarm
261. Replacement
a.

Select the OFF
isolation switch.

position

at the

battery

b. Tag and remove the wiring connectors
from the alarm, then remove the two
securing bolts and nuts (see Fig. 302).
Figure 300 -

Horn Air Line and Retaining

Nuts
ALARM

259. Installation
a.

/

Position the horn on the roof and install
the three retaining bolts, nuts and washers, then connect
the air line to the
union.

b. Clip the hood lining to the cab roof
then position the CB radio console and
secure
to the cab with
the seven
screws. Install the plastic covers to the
two rear retaining screws.
c.

Horn -

Connect the aerial lead and the wiring
plug to the CB radio, then raise and
secure the radio mount to the console.

136

Remove the wiring
horn, then remove

CABLES

Figure 302 -

Electric

260. Replacement
a.

BATTERY

c.
connector
the bolt,

from the
nut and

Back-up Alarm

Install the alarm and secure with the two
bolts and nuts, then install the wiring
connectors.

c
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b. Disconnect

Turn Indicator Flasher Unit

the wiring
connector
plug
from the cab wiring harness under the
tread plate next to the passenger seat.

262. Replacement
a.

Remove the flasher unit from the rubber
mounting ring secured to the firewall on
the right hand side of the brake treadle
valve (see Fig. 303).

C.

Remove the four bolts, washers
and
nuts securing the socket to the rear of
the cab (see Fig. 304).

LOW AIR WARNING
/-ALARM
NATO SOCKET

UNCONTROLLED WHEN PRINTED

LOW COOLANT
LEVEL ALARM

(II!)

TURN INDICATOR
FLASHER UNIT

Figure 303 b.
c.

AIR LINES

Turn Indicator Flasher Unit

Remove the wiring connector
plug from
the flasher unit and discard the unit.
Connect
the wiring connector
plug to
the flasher unit and install the unit in the
rubber mounting ring.

Figure 304 d.

Remove the wiring connector plug from
the alarm, then remove the two screws
securing the alarm to the firewall (see
Fig. 303) and discard the alarm.
Position the alarm at the firewall
secure with the two screws, then
nect the wiring connector plug.

Remove the wiring connector plug from
the alarm, then remove the screw securing the alarm to the firewall (see Fig.
303) and discard the alarm.

b.

Position the alarm at the firewall
secure with screw, then connect
wiring connector plug.

Disconnect

the batteries.

Connect the batteries.

a.

a.

a.

to
to

267. Test Procedure

264. Replacement

265. Removal

Connect
the wiring connector
plug
the cab wiring harness and secure
the cab floor with the clamps.

and
con-

Low Coolant Level Alarm

NATO Socket

Remove the clamps securing the socket
wiring to the cab floor and remove the
socket and the wiring from the vehicle.

Position the socket at the rear of the
cab with the hinge uppermost and install
the four bolts, washers and nuts and
tighten securely.

263. Replacement

b.

Removal

266. Installation

Low Air Level Warning Alarm
a.

NATO Socket -

and
the

Plug the
socket.

NATO

tester

into

the

NATO

b. With
the
vehicle
ignition
and
light
switches
OFF, all lights on the tester
should be extinguished,
except for the
auxiliary power light.
C.

Switch on the left side indicator
and
check that the left side indicators flash.

d.

Switch on the right side indicator and
check that the right side indicators flash.

e. Apply the foot brake and
both stop lights illuminate.

check

f.

and

Switch on the park lights
that the tail lights illuminate.

that
check
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Switch to the blackout mode and check
that all green blackout lights illuminate.

h. Apply the foot brake and check
red blackout stop light illuminates.
i.

Check that the auxiliary
power
extinguished in the blackout mode.

that the
light

is

NOTE
In order to check both earth terminals, all lights with the exception
of
the tail light are earthed through terminal L. The tail light is earthed
through terminal D.
i.

A list of terminals
shown in Table 6.

to light connections

UNCONTROLLED WHEN PRINTED

NOTE
If bulb replacement
bulbs are accesible
panel of the tester.
the bottom cover.

Table 6 - Tester Pin Connectlons

Pln

Colour and Function

A
C
H
M
N
B
J
E
F
K

Green, blackout light.
Green, blackout light.
Green, blackout light.
Red, left side indicator.
Red, right side indicator.
Red, stop, left side.
Red, stop, right side.
Amber, tail lamp.
Red, blackout stop light.
Blue, auxiliary power lamp.

is

c

Wiring Diagram
is required,
all
from the front
Do not remove

_c
c’.

268. A vehicle wiring
rear of this EMEI.

diagram

is located

at the

c!
0138
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-

SPECIFICATIONS

-

Starter Motor Mounting Bolts
Tightening Torque ... ..... ..... ..... ..... .......... ..... .......... ..... ..... ..... ..... ..... .................. ..... ..... ................. 75 Nm (55 Ib.ft)
Alternator Belt Tension
New Belt ........ ..... ..... ..... .................... ..... ..... .................... ..... ..... ..... ..... ..... .................. ....580-670 N (130-l 50 lb.)
Used Belt ..................................................................... ..... ..... ..... .......... ..... .......... ........ .... 360-530 N (80-l 20 lb.)
Wiper Motor Mounting Bolts
Tightening Torque .......... ..... ............... ..... ..... ..... .................. ..... .................. ..... ............... . 27-30 Nm (20-22 Ib.ft)

UNCONTROLLED WHEN PRINTED

Wiper Arm Nut
Tightening Torque .................................. ..... ..... ............. ..... ..... ..... ............. ..... ..... .......... .... 6-7 Nm (55-60 Ib.in.)

’ -’
.‘L 35
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FRAME -GROUP
Bullbar

16

270. Installation

269. Removal

UNCONTROLLED WHEN PRINTED

This assembly

is heavy.

Care must

a.

Position the bullbar mounting
brackets
at the pivot points on the vehicle and
support
the
bullbar
on four
safety
stands.

a.

Disconnect
the bullbar wiring loom at
the connectors
adjacent
to the right
hand bonnet hinge.

b.

Install the two securing bolts and nuts
through the mounting brackets and the
pivot points and tighten securely.

b.

Loosen the four eye bolts securing the
bullbar to the chassis mounting
plate
(see Fig. 305) then lower and support
the bullbar on four safety stands.

C.

Raise the bullbar to the vertical position
and install the four eye bolts, then connect the bullbar wiring loom to the connectors
adjacent
to the
right
hand
bonnet hinge.

Rear Mudguards
27 1. Removal
a.

I I

Remove the nine bolts, nuts and washers securing the mudguard to the mounting brackets (see Fig. 307).

I
\”

L’!’

II v

“9

EYE BOLTS

Figure 305 c.

Bullbar Eye Bolts

Remove the two bolts and nuts securing the bullbar mounting brackets to the
pivot
points
(see
Fig.
306)
then
remove the bullbar from the vehicle.

Figure 307 -

Rear Mudguard

b. Slide the mudguard
along the centre
mounting bracket and remove the mudguard from the vehicle.
272. Installation
a. Slide the mudguard
along the centre
mounting
bracket towards the chassis
until the bolt holes are aligned.

BRACKET

b.

Install the nine retaining bolts, nuts and
washers to the mounting brackets.

Tow Coupling
273. Removal
a.
Figure 306 -

Bullbar Mounting

Bracket

Remove the four bolts, nuts and washers retaining
the tow coupling
to the
rear chassis rail (see Fig. 308).
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274. Installation
a.

UNCONTROLLED WHEN PRINTED

Figure 308 -

142

Tow Coupling

Position the tow coupling on the rear
chassis rail, then install the four retaining bolts, nuts and washers.
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BODY Cab Seats

276. Installation

275. Removal
a.

b.

GROUP 17

Disconnect the air supply line at the fitting under the seat by sliding the end
collar clear, then applying pressure to
the brass sleeve while pulling the air line
clear of the connector.
Remove the bolts retaining
both
anchor straps to the seat pedestal
Fig. 309).

a.

Position the seat on the seat pedestal
then install the four washers and nuts
(see Fig. 310).

b.

Reconnect the air supply line by pushing
the line into the brass sleeve, then give
the line a sharp tug to ensure that it has
seated correctly.
Slide the end collar
over the brass sleeve.

seat
(see

bolts
C. Install the anchor strap retaining
to both anchor straps and torque to 4653 Nm (34-39 Ibft).

UNCONTROLLED WHEN PRINTED

Seat Belts
ANCHOR

.iiRiP

277. Removal
a.

Figure 309 c.

Remove
the bolts securing
the seat
anchor straps and the seat belt to the
seat. Note the position of the washers,
spacers and the seat belt anchor bracket to assist in reassembly (see Fig. 311).

Seat Anchor Strap

Remove
the four nuts and washers
securing the seat to the seat pedestal
(see Fig. 310) then remove the seat.

Figure 311 -

Seat Belt -

Removal

276. Installation
PEDESTAL

Figure 310 -

Drivers Seat -

Removal

a.

Install
the
seat
belt
retaining
bolts
through the anchor- strap and the seat
belt, ensuring that the washers, spacers
and the seat belt anchor brackets are in
the correct order as shown in Fig. 311.
Torque the retaining bolts to 46-53 Nm
(34-39 Ib.ft).
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Windscreen

e.

Support the windscreen
glass on the
outside, while applying pressure to the
windscreen
from inside the cab to push
the glass from the weather seal. Be careful not to apply heavy pressure at any
one point, as glass breakage could occur.

f.

Remove the weather seal from the cab
window opening flange.

279. Removal
NOTE
Assistance
will be
these procedures.
a.

b.

UNCONTROLLED WHEN PRINTED

C.

required

Remove the twelve screws
sunvisor to the cab roof
the sun visor.

during

securing the
and remove

Remove the windscreen
washer
hose
from the fitting on top of the cab cowl,
then slide the clip retaining the wiper
articulating
arm
to the
wiper
drive
assembly and lift the arm clear.

280. Installation
NOTE
Ensure that the weather seal is thoroughly clean and in good condition.
a.

Install the weather seal around the edge
of the windscreen
with the groove for
the weather seal moulding towards the
front (see Fig. 314).

Remove the cap nut retaining the wiper
assembly
to the drive assembly
and
remove the wiper arm (see Fig. 312).

SERRATIONS
GLASS

WEATHER

SEAL)

1
Ill

Figure 312 -Wiper
d.

Arm -

Removal

Figure 314 -

Using a thin-bladed
screwdriver
pry the
weather
seal moulding
strip from the
windscreen
seal and remove the insert
(see Fig. 313).

yq

/-;

b.

Windscreen

Insert a suitable length of 3 mm sash
cord around the circumference
of the
weather seal in the cab flange groove,
ensuring that the sash cord starts and
finishes
at the centre bottom of the
weather seal (see Fig. 315).

WEATHER

-

Weather Seal

SEAL

SASH CORD

~

_~-~

-

Figure 313 -Windscreen
Strip
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Seal and Moulding
Figure 315 -

Sash Cord -

Installation

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

c.

Coat the cab
with a solution
(see Fig. 316).
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window
opening
flange
of detergent and water

g. Apply IHA P9/9 (Beta chemicals solvent
TH3) to the weather
seal moulding
groove,
then
insert
the mopuldinggg
strips using special tool M8936 (see Fig.
317). Trim the moulding strips to ensure
a snug fit.
h.

Install the wiper arm on the drive assembly, then install the cap nut and tighten
securely.

i.

Position the wiper articulating
arm on
the wiper drive assembly and install the
retaining
clip, then install the washer
hose to the fitting on the cab cowl.

j.

Position the sun visor on the cab
install the twelve securing screws.

and

UNCONTROLLED WHEN PRINTED

Grille
281. Replacement

Figure 316 d.

Cab Window Opening

Position the bottom of the weather seal
and windscreen
assembly on the lower
window
opening
flange,
ensuring
that
the sash cord is inside the cab.

e. While maintaining
screen glass from
ly pull each end of
weather seal over
ing flange.
f.

pressure on the windthe outside, alternatethe sash to locate the
the cab window ope-

With the sash cord removed,
pressure
on the outside edge
windscreen
and carefully
use
faced hammer to firmly seat the
seal onto
the cab window
flange.

a.

Loosen the bullbar
the bullbar.

b.

Remove
the eight bolts retaining
grille surround to the bonnet (see
318).

GRILLE
\

eye bolts

GRILLE

and lower
the
Fig.

SURROUND

maintain
of the
a softweather
opening
Figure 318 the
the

Grille Surround

c.

Drill out
grille to
grille.

pop rivets retaining
bonnet
and remove

the
the

d.

Position the grille at the bonnet and
secure with pop rivets, then install the
grille surround and secure with the eight
bolts.

Doors
282. Removal
STRIP

Figure 317 -

Moulding Strip -

Insertion

a.

Remove the interior door
the window regulator handle.

handle

and

b.

Remove the arm rest and the door trim
from the door ensuring that the speaker
wires are disconnected
when sufficient
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clearance is obtained
and the door trim.
c.

Disconnect
clearance
under the
connector
using a
the spade
tor.

between

the door

the mirror heater and the
lamp wiring at the connector
dash. Tag the wiring and the
to assist in reassembly, then
thin-bladed
screwdriver,
push
terminals out of the connec-

h. Attach a piece of string to the aerial
coax and pull the coax cable from the
door until the string appears, then disconnect the string and leave in position
in the door to assist in reassembly.

WARNING
This assembly is heavy. Care must
be taken to avoid personal injuty.

d. Attach a length of string to the mirror
heater and the clearance lamp wiring to
assist during reassembly.

UNCONTROLLED WHEN PRINTED

e.

Remove
the two rivets securing
the
door wiring loom conduit to the door
(see Fig. 319), then pull the wiring loom
from under the dash and the cab side
panels until the string appears at the
door
opening.
Disconnect
the string
and leave in position until reassembly of
the door.

(r

/

I

I

i.

Support
the
door
assembly,
then
remove the four plastic plugs to allow
access to the hinge bolts.

j.

Remove
the four bolts retaining
the
upper and lower hinges to the door and
then remove the door from the hinges.

283. Installation

WARNING
This assembly is heavy. Care must
taken to a void personal injury.

?
LOWER DOOR HINGE

Figure 319 f.

g.

the
the

Disconnect
the CB aerial at the aerial
mount on the rear vision mirror. Using a
soldering
iron, remove the inner coax
wire from the aerial mount (see Fig.
320).

b.

Install the four plastic access plugs.

c.

Attach the piece of string that was left
in position during removal of the aerial
coax to the coax cable, then pull the
string to draw the coax up to the aerial
mount.

d.

Reconnect
the aerial coax to the CB
aerial mount on the rear vision mirror.
Using a soldering
iron, reconnect
the
inner coax wire to the aerial mount.

e.

Feed the
assembly.

f.

Attach the piece of strings that was left
in position during removal of the door
to the cab heater and clearance
lamp
wiring loom.

g.

Pull the strings to draw the wiring
under the dash then when the
appears remove the string.

h.

Install the spade terminals
into their
tagged location
in the connector
and
connect to the cab wiring loom. Rivet
the wiring loom conduit to the door (see
Fig. 320).

MOUNT

COAX CABLE

Figure 320 -

146

Position the door on the hinges, then
install the two retaining bolts to each
hinge and torque to 30 Nm (22 1b.f-t).

Wiring Loom Conduit

Remove
the speaker
wires from
door by pulling the wires towards
door hinges.

CB AERIAL

a.

I I

CB Aerial Mount

speaker

wires

into

the

door

loom
loom
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i.

Install the door trim, ensuring that the
speaker
wires are reconnected,
then
install the arm rest.

j.

Install the interior door
window regulator handle.

handle

and the

Floor Panel
284. Removal
a.

Remove
the
six self-tapping
screws
securing the gear lever boot to the boot
mounting plate and push the boot down
through the gear lever opening (see Fig.
321).

UNCONTROLLED WHEN PRINTED

Figure 323 d.

Floor Panel -

Lift and and manipulate
over the gear lever.

Removal
the floor

panel

285. Installation
GEAR
LEVER
BOOT

a.

Manipulate the panel over the gear lever
and position
on the cab floor, then
install the ten securing bolts.

b.

Pull the gear lever boot up through the
gear lever opening and install the six
self-tapping screws.

C.

Position the scuff plates and secure
the cab floor with the retaining screws.

‘ING

Figure 321 b.

Gear Lever Boot -

Remove the retaining
the three scuff plates
(see Fig. 322).
\

Removal

screws securing
to the cab floor

Bonnet
286. Removal
a.

Remove the four eye bolts retaining
bullbar, then lower the bullbar.

b.

Release the bonnet latches on the side
of the cowl and open the bonnet.

SCUFF PLATES

I30NNET
-

Figure 322 -Tread
c.

the

LIMITING
__ CARI
_. _ __F _

Plate

Remove the ten bolts securing the floor
panel to the cab floor as shown in Fig.

323.

to

\\

Figure 32A

Bonnet Limiting Cable
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c.

d.

Support the bonnet on floor stands so
that the tension is relieved from the bonnet limiting cables and then remove the
clevis pin from each cable (see Fig. 324).
Disconnect
the wiring loom at the right
hand headlight and the right hand indicator light.

i

e.

Disconnect
the wiring loom
the right hand bonnet hinge.

to

Position the bonnet on the vehicle, then
install the three hinge retaining bolts to
each hinge and torque to 30 NM (22
Ibft).

f.

Close the bonnet, then remove the three
hinge retaining
bolts from each hinge
assembly.

b. Open and support the bonnet on the
floor stands and install the bonnet limiting cable clevis pins.

adjacent

l---=-l
This assembly is heavy. Care must
be taken to a void personal injury.

UNCONTROLLED WHEN PRINTED

287. Installation
I
1
,=
This assembly is heavy. Care must
be taken to a void personal qury.

g.

Raise the bonnet
the vehicle.

clear and remove

-

from

a.

C.

Reconnect
the wiring loom
the right hand bonnet hinge.

d.

Reconnect
the wiring loom at the right
hand headlight and the right hand indicator light.

e.

Check the operation
the lights.
.

f.

Raise the bullbar
bolts.

SPECIFICATIONS

of the

and install

adjacent

bonnet

to

and

the four eye

-

Seat Anchor Strap
Tightening Torque.... ... ..... ..... ..... ..... ..... ..... ............................ ..... ..... ........ ..... ..... ............. . 46-53 Nm (34-39 Ib.ft)
Seat Belt
Tightening

Torque ................. ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ............. ..... ..... ..... ..... ..... .. 46-53 Nm (34-39 Ib.ft)

Door Hinge Bolts
Tightening Torque ................. ..... ..... ..... ..... ..... ..... ..... .......... .................... .............................. ...... 30 Nm (22 Ib.ft)
Bonnet Hinge Bolts
Tightening Torque .... ............. ..... .......... ..... ..... ........................................ ..... .................... ........... 30 Nm (22 Ib.ft)
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CAB HEATING -GROUP
Heater Hoses

18
SUPPLY HOSE

288. Replacement

Injury may occur if the radiator

UNCONTROLLED WHEN PRINTED

a.

cap

Drain the cooling system by removing
the radiator cap and then opening the
radiator,
aftercooler
and the engine
drain cocks.

b. Remove the supply and return hoses
from the heater core at the firewall (see
Fig. 325).

SUPPLY\HO+E

--..$0
-- -_-- __

U

--\'?
.%.- % -_

,

0.

FIRE WALL

Figure 325 -

Heater Hoses -

RETURi

Figure 326 -

HOSE

Heater Hoses -

Engine

C. Remove the supply and return hoses
from the connections
on the water manifold and the side of the engine block
(see Fig. 326).

i d-3

AFTERCOOLER

WATER MANIFOLD

d.

Remove any clamps or zip clamps securing the hoses to the engine or the cab.

e.

Fit the supply and return hoses to the
connections
on the water manifold and
the side of the engine block.

f.

Connect the supply and return
the heater core at the firewall.

9

Secure the hoses with
clamps, as necessary.

h.

Refill
the
cooling
system
COOLING SYSTEM-GROUP

hoses to

clamps

or zip

(refer
2).

to

Firewall
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ROAD TEST CHECKS

‘1

/
3
J

Road lest Checks

c.

289. Engine

d. Check for shimmy in the steering. This
may be caused by unbalanced or out-ofround tyres, wheels or brake drums, or
play in the steering system.

a.

Check the engine for rough idling, misfiring, bearing
noises,
piston slap or
knock

b. Check for unusual exhaust
colour and intensity.

smoke,

note

C.

Check the operation

of the fuel gauge.

d.

Check the volt meter gauge, and record
the maximum voltage reading.

e. When the engine has warmed up, check
and record the maximum engine temperature.

UNCONTROLLED WHEN PRINTED

f.

Check the accelerator
pedal movement
and
ensure
that
maximum
the
(governed) engine speed is obtained.

290. Clutch
a. Check the clutch pedal free travel. If
less than 17 mm (0.670 in.), adjust to
specifications.
b. Check the clutch release, while the vehicle is stationary and the engine is running at low idle.
C.

Check for correct clutch brake operation
For selecting
first and reverse
gear
with
the
vehicle
stationary,
depress the pedal completely.

Check for steering wander.

e. Check the operation
ing.
f.

of the power

steer-

Check the pump for noise or squeal.

g. Check the system
power assist.

for lack of, or erratic,

293. Brakes
a. Check for unusual
noise during brake
operation. This may be caused by glazed
linings or lining worn to the rivets.
b. Check that the brakes pull the vehicle up
in a straight line. Pulling to one side may
be caused by grease on the lining, worn
linings, brake drums or incorrectly adjusted brakes.
c.

Check for brake drag. This may be
caused by incorrectly adjusted brakes or
loose wheel bearings.

294. Parking Brake
a.

Check the application
of the springs brakes.

and holding

ability

291. Air Compressor
a.

Check
for proper
operation.
Rapidly
cycle the brake treadle valve until the
reservoir pressure drops below 620 kPa
(90 psi). Note and record the pressure
at which the governor cuts in. The governor should cut out when the reservoir
pressure
reaches 827 kPa (120 psi).
Check the operation
of the low air
warning light and audible buzzer, they
both should operate when the reservoir
pressure is below 558 kPa (80 psi).

292. Steering
a.

295. Heater/Air

Conditioner

a. Check the operation
controls.

of the temperature

b. Check the operation of the fan
control and noisy fan operation.

speed

296. Transmission
a.

Check that gear selection
quickly and quietly.

takes

place

b. Check the lever operation, and note any
difficult movement or binding.

Check for excessive bind in the steering. This may be caused by inadequate
lubrication, excessively
worn steering or
steering axle components.

C.

Check for excessive
movement
of the
lever, which could cause partial engagement of the gears and eventual damage
to the transmission.

b. Check for excessive
free play in the
steering. This may be caused by excessive steering gear back-lash or toe-in,
inadequate
lubrication
or excessively
worn steering or steering axle components.

d.

Check for bearing and gear
excessive vibration in all gears.

operation
e. Check
light switch.

of

reverse

noises

or

warning
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297. Differential

ELECTRICAL AND MECHANICAL
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Carriers

a. Check for noise or vibration
float or coast conditions.

i..

299. Engine Shut-down
under

drive,

a.

Check the operation
down solenoid.

of the engine

shut-

r
c

298. Engine C-brake

UNCONTROLLED WHEN PRINTED

a. Turn the engine brake switch on, only
when engine speed is above 1000 rpm.
Marked
deceleration
should
be noted
when the foot is removed from the accelerator pedal or the clutch is depressed.
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NOTE
Particular attention should be paid to
any components
which
were
disturbed while the vehicle was under
repair.

UNCONTROLLED WHEN PRINTED

NOT TO SCALE — FOR REFERENCE ONLY

