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1. INTRODUCTION
1a. GENERAL

The instructions contained in this manual
are for the guidance of servicemen responsible
for the repair and overhau! of the 165 Loader.

Throughout the manual the terms LEFT, RIGHT,
FRONT and REAR are applicable to a person
seated in the driver’s seat and facing the loader
bucket.

1b. SERVICE TOOLS

International machines are so designed that
few special tools are required. However, where
the use of special tools will facilitate work such
equipment is mentioned in the specifications
section for the relevant GROUP. If this equip-
ment can be easily made in the workshop, dimen-
sional drawings are provided in the text.

1c. SERVICE PARTS

I.H. machines deserve genuine |,H, service
parts. The best material obtainable and experi-
ence gained through many years of construction
equipment manufacturing enable the International
Harvester Company to produce quality that will
not to be found in imitation or ‘will fit" compon-
ents, For the correct service parts always refer
to the Parts Catalogue. These catalogues are
continually brought up to date by issuing revi-
sions.

1d. SERIAL NUMBERS

The engine serial number is stamped on a pad
on the right side of the crankcase. The loader
serial number is stamped on a plate attached to
the rear of the right arm rest. The bucket serial
number is stamped on the top right edge of the
bucket.

These serial numbers should always be quoted
when ordering service parts.

le. ADJUSTMENTS

Where adjusiments are necessary the GROUP
will contain the relevant information. Reference
to these paragraphs prior to dismantling a unit
may prevent unnecessary work being carried out.

1f. ILLUSTRATION REFERENCES

The illustration references used in this
manual are of the type (1-4). This refers to the
item marked 1 in Fig. 4 of the GROUP in which
the reference appears. Where more than one
item is referred to the reference will be of the
type (1 & 2-4).

Where reference is made to illustrations in
another GROUP the reference will be followed by
the GROUP number and if the GROUP is divided
into sections this will be indicated by the Section
letter after the GROUP number (1-4 GROUP 6B).

19. INSPECTION AND REPAIR

The following notes should be used as a
general guide to inspection and repair. Where
a special procedure is necessary for a component
or assembly full details will be found in the
relevant paragraph of the GROUP.

(a) RELIEF VALVES

Whenever a relief valve is re-set or a new
relief valve fitted, the system pressure should
be checked as detailed in the relevant GROUP
of this Service Manual.

(b) BEARINGS

Inspect for evidence of overheating, cracks,
scores, pitting and general wear and renew if
necessary. Serviceable bearings must be cleaned,
soaked in oil and wrapped in grease proof mater-
ial until required for use.

When installing needle bearings, have the
manufacturers markings outward and use a dolly
made to the dimension in the diagram.

T62-4}18

A - 1,5 mm (0.62 in) less than outer diameter
B - 0.07 mm (0.003 in} less than inner bore



(c) PINS AND BUSHES

Inspect for damage, scoring and pitting,
check with mating part for wear. Renew as
necessary.

{(d) CLEVISES AND PINS

Check with mating part for wear,
(e) SEALERS

ALWAYS use new gaskets and oil seals
during assembly and installation taking care
not to damage them.

Pack lip type seals with grease and use
sleeves or tape whenever a seal has to be passed
over splines or threads. Felt dust seals must
be soaked in oil before assembly.

The crankcase oil filler tube and/or dipstick
tube and all studs and bolts which are assembled
entering oil chambers are to be coated with thread
sealing compound unless otherwise stated.

(f)f ‘O’ RINGS

When installing ‘O’ rings over the threads of
standard pipe fittings a tool made to the dimen-
sions in the diagram MUST be used.
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PIPE SIZE | THREAD SIZE | A%.005 | B%.005 | ct.010 | DY.030
& T.P.1.

1/4 7/16-20 .523 .443 | .280 1,000
5/16 1/2-20 .585 506 |.280 1.000
3/8 9/16-18 .648 .568 |.300 1,500
1/2 3/4-16 .835 .156 | .330 1,500
5/8 7/8-14 .960 .881 |.380 1,500
3/4 1-1/16-12 1,147 1,068 |.465 2.500
78 1-3/16-12 1.273 1,198 |.465 2.500
1 1-5/16-12 1,397 1,318 | .465 2.500
1-1/4 1-5/8-12 1.711 1,631 | .465 2.500

GENERAL
GROUP 1
PAGE 2

Where special fittings are encountered the
dimensions should be varied to suit,

‘0’ rings should be lubricated with the type
of oil specified for the particular system.

If a backing ring is fitted this must be in-
stalled on the low pressure side of the ‘O’ ring.

Use sleeves or tape when installing 'O’
rings over splines or serrations. Ensure that the
‘0" ring is not left in a twisted condition. A
mould mark is usually visable and will indicate
if the ring is twisted.

Tighten plugs and swivel nuts sealed by
an ‘0O’ ring to the following torque.

JIC 37° SEAT

THREAD MIN. MAX.
SIZE kgm Ibft kgm Ibft
7/16 - 20 0.83 6 1.38 10
1/2. - 20 1.38 10 2.07 15
9/16 - 18 2.07 15 2.76 20
3/4 - 16 3.46 25 4.14 30
7/8 - 14 4.84 35 5.53 40
1-1/16 - 12 8.30 60 9.67 70
1-37/16 - 12 9.67 70 11.06 80
1-5/16 - 12 11.06 80 12.44 90
1-5/8 - 12 13.14 95 15.89 115
1-7/8 - 12 16.59 120 19.35 140
2-1/2 - 12 34.56 250 41.47 300

T70-132

(g) GEARS AND SPLINES

Check splines with their mating parts for
wear. Check gears and splines for pitting, burrs,
broken or missing teeth. Burrs can be removed
with a fine carborundum stone but care must be
taken to remove only the burr and that the gear
or spline profile is not altered.

(h) WELDS

Check all welded assemblies for cracks,
twisting or misalignment. Information concerning
the use of special welding rods or procedures
is detailed, where relevant in the appropriate
GROUP. When welding operations are performed
on items attached to the machine, it is advisable
to disconnect the terminal block at the alternator
to avoid any risk of damage to the alternator.
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(i) CASTINGS

Check castings for cracks and distortion.

(j) FUEL TANKS

Check for leaks and corrosion,

(k) FUEL OIL & COOLANT PIPES & HOSES

Check unions for leaks, stripped threads
or other faults. Check pipes for cracks or chafing,
hoses for chafing, twisting, perishing or other
damage. Tighten pipe and hose unions to the
following torque.

JIC 37° FLARED FITTINGS

PIPE THREAD MIN. MAX.

SIZE SIZE kgm Ibft | kgm Ibft
174 7/16 - 20 1.38 10 2.76 20
5716 172 -20 2.07 15 3.46 25
3/8 9/16 - 18 3.46 25 4.84 35
1.2 3/4 - 16 5.53 40 7.60 55
5/8 7/8 - 14 7.60 55 | 10.38 75

374 1-1/16 - 12 10.38 75 | 13.14 95
7/8 1-3716 - 12 13.14 95 | 15.89 115
1 1-5/16 - 12 15.89 115 | 20.04 145
1-1/4 1-5/8 -12 | 20.74 150 | 24.88 180
1-1.2 1-7/8 -12 | 27.66 200 | 34.56 250
2 2-1/2 -12 | 41.47 300 | 48.38 350

T70-133

(1) LUBRICATION FITTINGS

Check for damaged or missing fittings.
Check that grease and oil galleries are clear.

1h. LUBRICATION

During assembly, running or wearing surfaces
must be coated with the specified lubricant,
Use sufficient lubricant to prevent seizing.
scoring or excessive wear on initial operation,

FAILURE TO PROVIDE STARTING LUBRICATION
MAY RESULT IN SERIOUS DAMAGE.

1i. METRIC CONVERSION

The following table gives conversion factors
for converting British Specifications to their
metric equivalent.

To convert Multiply
from To by
inches mim 25.40
pounds kg 0.4536
ounces g 28.35
b ft kgm 0.1383
1b in gm 11.5213

. 2 2
1b/in kg/cm 0.07031
UK gal litres 4,5459
UK pints litres 0.5682
miles km 1.6

T70-126A
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2. BOLT IDENTIFICATION
o TENSILE
TYPE | BSS ST???IHETH MANUFACTURERS MARKINGS
5 s 50 - 55 | BEES NEWALL |SPNS [NEWTON | SPARTS | TWwLs
50 5 55| HITENSILE s s
ven
T 55 - 65 | BEES |NEWALLOY |SPNT |[NEWTON | SPARTS | TWLT
55 T 65 T T T
or NEWALL
HITENSILE
T
8 v 65 - 75 | BEES NEWALLOY |SPNV |[NEWTON | SPARTS | TWLV
65 v 75| tv" v v
T70-128

3. STANDARD TORQUE DATA FOR NUTS AND BOLTS

Where no special torque data is quoted the following torque figures should be applied. Threads
should be lubricated with engine oil or chassis grease.
previously been used.

Apply the minimum figure to bolts that have

4, SPECIFICATIONS

The foliowing specifications are listed in GROUP order.
excercised to determine whether or not a component is suitable for re-use,

BOLT TYPE 5 TYPE 8
SIZE MIN. MAX. MIN, MAX,

(in) kgm Ibft kgm Ibft kgm Ibft kgm Ibft
1/74 1.24 9 1.26 10 1.66 12 1.93 14
5/16 2.62 19 2.90 21 3.73 27 4.14 30
3/8 4.56 33 5.11 37 6.22 45 6.91 50
7/16 7.32 53 8.30 60 10.37 75 11.75 85
1/2 11.06 80 12.44 90 15.90 118 17.97 130
9/16 1£.90 115 17.97 130 22.81 165 25.58 185
5/8 22.12 160 24.89 180 30.42 220 34.56 250
3/4 40.09 290 44 24 320 55.30 400 62.21 450
7/8 58.07 420 64.98 470 89.87 650 100.93 730
1 87.10 630 98.16 710 134.11 970 150.70 1090
1-1/8 117.52 850 131.34 950 190.79 1380 214.30 1560
1-1/74 165.91 1200 186.64 1350 268.21 1940 301.40 2180

T70-127A

During overhaul personal initiative must be

It is obviously uneconomical

to return worn parts to service with a short life expectency which will involve labour costs at an early date.
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2.

3.

4.

CAB

Specifications not applicable.

BUCKET AND LIFT ARMS

Lift arm front bushes
Internal diameter
External diameter
Length ...

Pin diameter

Lift arm rear bushes
Internal diameter
External diameter
Length ...

Pin diameter

Tilt link bushes
Internal diameter
External diameter
Length ...

Pin diameter

Tilt lever centre bushes
Internal diameter
External diameter
Length ... .o

Tilt lever centre bush sleeves
Internal diameter
External diameter
Length ... .

Clam pivot bushes
Internal diameter
External diameter
Length ...

Pin diameter

COOLING SYSTEM

Capacity ...
Radiator
Type
Cap pressure
Oil cooler
Type
Thermostat
Opens at
Fully open at
Fan
Type
Number of blades
Diameter
Blade angle

litres (UK gal)

kg/cm2 (1b/in2)

oC (OF)
OC (OF)

cm (in)
degrees

- 69.62 to 69.67 (2.7410 to 2.7430

- 50.61 to 50.67 (1.9925 to 1.9950

50.80 to 50.90 (2.000 to 2.004)
63.60 to 63.63 (2.504 to 2.505)
60 (2.362)

)

. 50.56 to 50.62 (1.9905 to 1.9930

69.85 to 69.97 (2.750 to 2.755
82.67 t0 82.71 (3.255 to 3.256
60 (2.362

50.80 to 50.85 (2.000 to 2.002
63.60 to 63.63 (2.504 to 2.505
.. 37 (1.46

145 to 145.04 (5.708 to 5.710)
160 to 160.03 (6.299 to 6.300)
o 78 (3.071)

120.13 t0 120.16 (4.729 to 4,731)

... 144,92 to 144.96 (5.7055 to 5.707)

78 (3.071)

38.10 to 38.20 (1.500 to 1.504

- 50.89 to 50.92 (2.0035 to 2.0047

)
)
25.4 (1.00)
37.95 1o 37.99 (1.494 to 1.496)

19.32 {4.3)

Fin and flat tube
0.5(7)

Fin and tube

80 to 84 (176 to 183)
. 95 (203)

Blower
oo B
..o 57 (22.5)

22
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5.

INSTRUMENTS AND ELECTRICAL

Electrical system
Type
Voltage
Batteries
Voltage
Capacity at 20 hour rate

Cold start performance (to BS 3911/IEC)...

Starting motor
Make
Model
Alternator
Make
Model .
Special torque values
Alternator pulley nut

FUEL SYSTEM

Tank capacity
Injection pump
Make
Type
Injectors
Make
Nozzle type

ENGINE

Make
Type
Number of cylmders
Bore
Stroke
Capacity
High speed idle ...
Rated speed
Low idle speed
Firing order
Valve clearance (HOT)
Inlet
Exhaust
Special tools

Engine mounting bracket for use on Churchill

Available from: ...

Special Torque Values
Hydraulic pump bracket bolts
12 mm
5/8 in

amph
amp

kgm (Ibft) ...

litres (UK gal)

cm (in)
cm (in) .o
cm3 (indy ...
rev/min
rev/min
rev/min

mm (in)
mm (in)

200B stand

kgm (Ibft) ...
kgm (Ibft) ...

negative earth
12

. B
190
660

Lucas
M50

Lucas
15ACR

2.76 to 4.84 (20 to 35)

150 (33)

Bosch
EPVA6 1OOH 1250CRV 3453/3

Bosch
DLL 150S 2641

IH

D-310

. B
9.84 (3.88)

11.11 (4.38)

5080 (310)

2760

2500

500 to 600
1-5-3-6-2-4

0.25 (0.010)
0.30 (0.012)

. IH 8254

VL Churchlll & Co. Ltd.,
P.O. Box No.3, London Road,
DAVENTRY, Northants.
NN11 4NF.

10.5 to 11.75 (75 to 85)
23.5 to 26 (170 to 190)
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8. TORQUE CONVERTOR

Make ...

Type ...

Diameter

Stall ratio

Special torque values

Pump gear to impellor bolts ...

Drive spider nuts

9. TRANSMISSION

Charge pump

Make

Type .

Output at 2700 rev/mm

and pressure of
Lubrication pressure
Drive pressure

Cold oil relief valve pressure

Clutch packs
Number of sintered plates
Thickness
Number of steel plates
Thickness
Return springs
Free length ...
Test length ...

Test load
Pinion bearing pre—load

Pinion bearing pre-load pull ...

Bearing spacer thickness
in increments of
Bearing cage shim thickness
Extra light
Light
Medium
Heavy
Special torque values
Pinion shaft nut
Cold oil relief valve
Idler gear nut
Clutch spider nuts
Clutch piston nuts

Torque convertor retainer bolt

Flywheel pilot nuts

om (in)

kgm (1bft)
kgm (I1bft)

litres/min (UK gal/min)

kg/cm2 (1b/in2)
kg/cm2 (Ib/in2)
kg/cm2 (Ib/in2)
kg/cm?2 (Ib/in2)

.n.1m (in)

Ibft

kgm (Ibft
kgm (1bft

)
)
)
kam (1bft)
)
)
kgm (1bft)

. Twinsa

Smg!e phase 6-F-1133
27.94 (11)

2.81:1

2.1 10 2.35 (15 to 17)
0 2.9 (21)

British Twin Disc
Gear

86.4 (19)

17 6 (250)

1(30)

17 6 (250)

24.6 (350)

[=)]

2.8 10 2.9 (0.111 10 0.115

o1 —

151016(0058'(00062

—_—

26.4 (1.04)
12.2(0.48)
23.6 (52)

3.63 to 5.44 (8 to 12)
4,75 t0 5.15 (0.187 to 0.203)
0.025 (0.001)

0.102 (0.004)
0.208 (0.0082)
0.375 (0.0149)
0.760 (0.0299)

18 to 21 (130 to 155)
7.46 (54)

40 to 44 (290 to 320)
.. 4.7 (34)

.+ 3.6 (26)

2.9 to 3.3 (21 to 24)
<. 2.9 (21)




10. BEVEL GEAR

Hub dowel bolt holes diameter
Bearing pre-load pull
Backlash ... oo
Cone centre distance
Special tools

Parallel gauge block

Bolt wrench

Available from: ...

Special torque values
Bevel pinion shaft locknut
Bevel gear dowel bolt nuts

11. STEERING CLUTCHES AND BRAKES

Number of driving discs
Number of driven discs
Drum diameter
Clutch pressure spring
Free length
Test length
Test load .
Thrust washer thickness
Release fork pin bush
Internal diameter
External diameter
Distance across flats
Flange diameter .
Flange thickness
Steering clutch fork lower pivot bush
Internal diameter (installed)

Steering clutch fork upper pivot bush
Internal diameter (installed)
Steering clutch release lever bush
Internal diameter (installed)
Steering and brake cylinders
Bore
Stroke
Piston rod diameter
Steering cylinder
Brake cylinder
Initial length setting
Brake pivot lever pivot bush
Internal diameter (installed)
Brake pivot lever arm bush
Internal diameter (installed)
Length ...

mm (in)
kg(1b)

kgm (Ibft) ...
kgm (Ibft) ...

cm. .('i n)

mm (in)
mm (in)
kg (Ib)
mm (in)

mm (in)
mm (in)
mm (in)
mm (in)
mm (in)
mm (in)
mm (in)

mm (in)

mm (in)
mm (in)

mm (in)
mm (in)
mm (in)

mm (in)

mm (in)
mm (in)
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12.69 to 12.71 (0.4995 to 0.5005)
... 1.8 10 2,7 (4 to 6)

As etched on gear OD

As etched on pinion end

IH 3452

IH 7444
V.L, Churchill & Co. Ltd.,
P.0. Box.3, London Road,
DAVENTRY, Northants,

NN11 4NF.

18 to 21 (130 to 155)
16 to 18 (115 to 130)

20
22

30.8 (12.12)

132.94 (5.234)

90.14 (3.549)
903 to 1045 (1990 to 2303)
3.05 to 3.30 (0.120 to 0.130)

19.10 to 19.17 (0.752 to 0.755)
28.56 (1.125)
25.17 to 25.29 (0.991 to 0.996)
34.925 (1.375)

3.175 (0. 125)

25.45 to 25.46 (1.0017 to 1.0022)

34.93 to 34,96 (1.3750 to 1.3766)

15.04 to 15.09 (0.592 to 0.594)

63.5 (2.50)
34.72 (1.367)

31.75 (1.250)

28 (1.102)

230 (9.05)

28.25 10 28.35 (1.112 to 1.116)

e 12.7 (0.5)
... 12.7 (0.5)
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11. STEERING CLUTCHES AND BRAKES ( Continued)

Brake pivot shaft
Diameter
Length ... .o
Special torque values

Steering clutch pilot bearing nuts

12. FINAL DRIVE

Sprocket carrier bearing pre-load nip

Special torque values

Sprocket drive carrier to mainframe

Stud nuts 5/8""...

Stud nuts 1/2"...

Bolts ...
Pivot shaft end bolts
Sprocket carrier bolts

13. TRACKS AND TRACK FRAMES

Track idier and bearing bush
diameter (installed)
Track idler bearing shaft
diameter...
Track roller bush
Internal diameter (installed)
Length ...
Track roller shaft
diameter .o
Thrust washer thickness ...
Track spring
Free length
Test length
Test load .
Installation length
Master track pin diameter...
Track pin diameter
Track pin length
Track pin bush OD
Track pin bush ID
Track pin bush length
Master bush length
Belleville washers
QOutside diameter
Inside diameter
Thickness
Master bush spacer
Qutside diameter
Inside diameter
Thickness

eee MM (in

mm (in)
mm (in)

kgm (Ibft) ..

mm (in)

kgm (ibft) ...
kgm (1bft) ...
kgm (1bft) ...
kgm (Ibft) ...
kgm (Ibft) ...

mm (in)
mm (in)

mm (in)
mm (in)

mm (in)
mm (in)

mm (in)
mm (in)
kg (1b)
mm (in)
mm (in
mm {in
mm (in
mm (in
mm (in
mm (in
mm (in

o e e e

mm (in
mm (in
mm (in
mm (in
mm (in
mm (in

— e e

28.10 to 28.17 (1.106 to 1.109)
117.4 (4.62)

34.6 to 41.4 (250 to 300)

. 0.015 to 0.065 (0.0006 to 0.0026)

30.5 to 34.5 (220 to 250)
16 to 18 (115 to 130)

18 to 20.7 (130 to 150)
30.5 to 34.5 (220 to 250)
16 to 18 (115 to 130)

44.45 to 44,51 (1.7500 to 1.7526)
44,36 to 44,39 (1.7464 to 1.7480)

50.88 to 50.90 (2.003 to 2.004)
57.15 (2.25)

50.60 to 50.64 (1.992 to 1.994)
2.11 t0 2,21 (0.083 to 0.087)

552.2 (21.74)

464.34 (18.281)

7552.3 (16650)

459.74 (18.1)
41.07 to 41.10 (1.617 to 1.618)
41.17 to 41.27 (1.621 to 1.625)
175.50 (6.90)
59.99 to 60.09 (2.362 to 2.366)
41.61 t0 41.91 (1.638 to 1.650)
126.80 to 126.89 (4.992 to 4.996)
106.78 to 106.88 (4.204 to 4.208)

60.2 to 60.45 (2.370 to 2.380)
41.5 t0 41.78 (1.635 to 1.645)
1.57 to 1.83 (0.0623 to 0.0723)

60.0 to 61 (2.380 to 2.400)
41.40 10 42.16 (1.630 10 1.660)
9.95 to 10.05 (0.392 to 0.396)




(c}) PINS AND BUSHES

Inspect for damage, scoring and pitting,
check with mating part for wear. Renew as
necessary.

(d) CLEVISES AND PINS
Check with mating part for wear.
(e) SEALERS

ALWAYS use new gaskeis and oil seals
during assembly and installation taking care
not to damage them.

Pack lip type seals with grease and use
sleeves or tape whenever a seal has to be passed
over splines or threads. Felt dust seals must
be soaked in oil before assembly.

The crankcase oil filler tube and/or dipstick
tube and all studs and bolts which are assembled
entering oil chambers are to be coated with thread
sealing compound unless otherwise stated.

(f) 'O* RINGS

When installing ‘O’ rings over the threads of
standard pipe fittings a tool made to the dimen-
sions in the diagram MUST be used.

el | JE

£ =2 .08
- 5

1 A B
i 4 R
6u
T70-129
PIPE SIZE | THREAD siZE | AY.005 | B%.005 | ct.010 | DE.030
& T.P.I

1/4 7/16-20 .528 443 | ,280 1,000
5/16 1/2-20 .585 .506 |.280 1.000
3/8 9/16-18 .648 .568 | .300 1,500
1/2 3/4-16 .835 .756 | .330 1,500
5/8 1 7/8-14 . 960 .881 |,380 1.500
3/4 1-1/16-12 1,147 1.068 |.465 2.500
8 1-3/16-12 1.273 1.193 |.465 2.500
1 1-5/16-12 1,397 1.318 | .465 2.500
1-1/4 1-5/8-12 1,711 1.631 | .465 2.500
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Where special fittings are encountered the
dimensions should be varied to suit.

‘0O’ rings should be lubricated with the type
of oil specified for the particular system.

If a backing ring is fitted this must be in-
stalled on the low pressure side of the ‘O’ ring.

Use sleeves or tape when installing ‘0’
rings over splines or serrations. Ensure that the
‘0O’ ring is not left in a twisted condition. A
mould mark is usually visable and will indicate
if the ring is twisted.

Tighten plugs and swivel nuts sealed by
an ‘0’ ring to the following torque.

JIC 379 seAT

THREAD MIN. MAX.
SIZE kgm Ibft kgm Ibft
7/16 - 20 0.83 6 1.38 10
1/2. - 20 1.38 10 2.07 15
9/16 - 18 2.07 15 2.76 20
3/4 -16 3.46 25 4.14 30
7/8 - 14 4.84 35 5.53 40
1-1/16 - 12 8.30 60 9.67 70
1-3716 - 12 9.67 70 11.06 80
1-56/16 - 12 11.06 80 12.44 90
1-5/8 - 12 13.14 95 15.89 115
1-7/8 - 12 16.59 120 18.35 140
2-12 - 12 34.56 250 41.47 300

T70-132

(g) GEARS AND SPLINES

Check splines with their mating parts for
wear, Check gears and splines for pitting, burrs,
broken or missing teeth. Burrs can be removed
with a fine carborundum stone but care must be
taken to remove only the burr and that the gear
or spline profile is not altered.

(h) WELDS

Check all welded assemblies for cracks,
twisting or misalignment. Information concerning
the use of special welding rods or procedures
is detailed, where reievant in the appropriate
GROUP. When welding operations are performed
on items attached to the machine, it is advisable
to disconnect the terminal block at the alternator
to avoid any risk of damage to the alternator,
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(i) CASTINGS

Check castings for cracks and distortion,

(j) FUEL TANKS

Check for leaks and corrosion,

(k) FUEL OIL & COOLANT PIPES & HOSES

Check unions for leaks, stripped threads
or other faults, Check‘pipes for cracks or chafing,
hoses for chafing, twisting, perishing or other
damage. Tighten pipe and hose unions to the
following torque.

JIC 37° FLARED FITTINGS

PIPE THREAD MIN. MAX.

SIZE SIZE kgm Ibft | kgm Ibft
174 7/16 - 20 1.38 10 2.76 20
5716 172 -20 2.07 15 3.46 25
3/8 9/16 - 18 3.46 25 4.84 35
1.2 3/4 - 16 5.563 40 7.60 55
5/8 7/8 - 14 7.60 55 | 10.38 75

374 1-1716 - 12 10.38 75 | 13.14 95
7/8 1-3716 - 12 13.14 95 | 15.89 115
1 1-5/16 - 12 15.89 115 | 20.04 145
1-1/4 1-5/8 - 12 20.74 150 | 24.88 180
1-1-2 1-7/8 -12 | 27.66 200 | 34.56 250
2 2-1/2 - 12 41.47 300 | 48.38 350

T70-133

(1) LUBRICATION FITTINGS

Check for damaged or missing fittings.
Check that grease and oil galleries are clear,

1h. LUBRICATION

During assembly, running or wearing surfaces
must be coated with the specified lubricant.
Use sufficient lubricant toc prevent seizing.
scoring or excessive wear on initial operation,

FAILURE TO PROVIDE STARTING LUBRICATION
MAY RESULT IN SERIOUS DAMAGE.

1i. METRIC CONVERSION

The following table gives conversion factors
for converting British Specifications to their
metric equivalent.

To convert Multiply
from To by
inches mm 25.40
pounds kg 0.4536
ounces g 28,35
Ib ft kgm 0.1383
Ib in gm 11.5213

.2 2
1b/in kg/cm 0.07031
UK gal litres 4.,5459
UK pints litres 0.5682
miles km 1.6

T70-126A
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2. BOLT IDENTIFICATION
H TENSILE
TYPE BSS ST,???HCZ;TH MANUFACTURERS MARKINGS
5 S 50 - 585 BEES NEWALL SPNS | NEWTON SPARTS TWLS
50 S 65| HITENSILE S S
ng
T 586 - 65 BEES NEWALLOY | SPNT | NEWTON SPARTS TWLT
56 T 656 T T T
or NEWALL
HITENSILE
T
8 \Y 65 - 75 BEES NEWALLOY |SPNV | NEWTON SPARTS TWLV
66 V 75 RV vV \'%
T70-128

3. STANDARD TORQUE DATA FOR NUTS AND BOLTS

Where no special torque data is quoted the following torque figures should be applied. Threads
should be lubricated with engine oil or chassis grease,
previously been used.

Apply the minimum figure to bolts that have

4, SPECIFICATIONS

The following specifications are listed in GROUP order.

BOLT TYPE & TYPE 8
SIZE MIN. MAX. MIN, MAX,

(in) kgm Ibft kgm Ibft kgm Ibft kgm Ibft
1/4 1.24 9 1.26 10 1.66 12 1.93 14
5/16 2.62 19 2.90 21 3.73 27 4.14 30
3/8 4.56 33 5.11 37 6.22 45 6.91 50
7/16 7.32 53 8.30 60 10.37 75 11.75 85
1/2 11.06 80 12.44 90 15.90 115 17.97 130
9/16 15.90 115 17.97 130 22.81 165 25.58 185
5/8 22.12 160 24.89 180 30.42 220 34.56 250
3/4 40.09 290 44 .24 320 55.30 400 62.21 450
7/8 58.07 420 64.98 470 89.87 650 100.93 730
1 87.10 630 98.16 710 134.11 970 150.70 1090
1-1/8 117.52 850 131.34 950 190.79 1380 214.30 1650
1-1/4 165.91 1200 186.64 1350 268.21 1940 301.40 2180

T70-127A

During overhaul personal initiative must be
excercised to determine whether or not a component is suitable for re-use, |t is obviously uneconomical
to return worn parts to service with a short life expectency which will involve labour costs at an early date.
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2. CAB

Specifications not applicable.

3. BUCKET AND LIFT ARMS

Lift arm front bushes
Internal diameter
External diameter
Length ...

Pin diameter

Lift arm rear bushes
Internal diameter
External diameter
Length ...

Pin diameter

Tilt link bushes
Internal diameter
External diameter
Length ...

Pin diameter

Tilt lever centre bushes
Internal diameter
External diameter
Length ... .o

Tild lever centre bush sleeves
Internal diameter
External diameter
Length ... .

Clam pivot bushes
Internal diameter
External diameter
Length ...

Pin diameter

4. COOLING SYSTEM

Capacity ...
Radiator
Type
Cap pressure
Oil cooler
Type
Thermostat
Opens at
Fully open at
Fan
Type
Number of blades
Diameter
Blade angle

litres (UK gal)

kg/cm2 (Ib/in2)

cm (in)
degrees

50.80 to 50.90 (2.000 to 2.004)
63.60 to 63.63 (2.504 to 2.505)
60 (2.362)

- 50.56 t0 50.62 (1.9905 to 1.9930)

69.85 to 69.97 (2.750 to 2.755)
82.67 10 82.71 (3.255 to 3.256)
60 (2.362)

- 69. 62 0 69.67 (2.7410 to 2.7430)

50.80 to 50.85 (2.000 to 2.002)
63.60 to 63.63 (2.504 to 2.505)
e 37 (1.46)

)

. B0. 61 tO 50. 67 (1.9925 to 1.9950

145 to 145.04 (5.708 to 5.710)
160 to 160.03 (6.299 to 6.300)
78 (3.071)

120.13 to 120.16 (4.729 to 4.731)

... 144,92 to 144.96 (5.7055 to 5.707)

8 (3.071)

38.10 to 38.20 (1.500 to 1.504)

. 50.89 to 50.92 (2.0035 to 2.0047)

25.4 (1.00)
37 95 to 37.99 (1.494 to 1.496)

19.32 {4.3)

Fin and flat tube
0.5(7)

Fin and tube

80 to 84 (176 to 183)
. 95 (203)

Blower

w0 B
..o 57 (22.5)
22
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5.

INSTRUMENTS AND ELECTRICAL

Electrical system
Type
Voltage
Batteries
Voltage .o
Capacity at 20 hour rate

Cold start performance (to BS 3911/iEC)...

Starting motor
Make
Model
Alternator
Make
Model
Special torque values
Alternator pulley nut

FUEL SYSTEM

Tank capacity
Injection pump
Make
Type
Injectors
Make
Nozzle type

ENGINE

Make
Type
Number of cylmders
Bore
Stroke
Capacity
High speed idle ...
Rated speed
Low idle speed
Firing order
Valve clearance (HOT)
Inlet
Exhaust
Special tools

Engine mounting bracket for use on Churchill

Available from: ...

Special Torque Values
Hydraulic pump bracket bolts
12 mm
5/8 in

amph
amp

kam (Ibft) ...

litres (UK gal)

cm (in)
cm (in) .o
cm3 (ind) ...
rev/min
rev/min
rev/min

mm (in)
mm (in)

200B stand

kgm (Ibft) ...
kgm (Ibft) ...

negative earth -

.6

190 -
660 -

Lucas -
M50 -

Lucas -

15ACR

2.76 t0 4.84 (20 to 35) ~

150 (33)

Bosch
EPVA6 100H 1250CRV 3453/3

Bosch
DLL 150S 2641

IH
D-310

e e B

9.84 (3.88)

11.11 (4.38)

5080 (310)

2760

2500

500 to 600
1-5-3-6-2-4

0.25 (0.010)
0.30 (0.012)

. . IH 8254
V.L. Church|H & Co. Lid.,
P.O. Box No.3, London Road,
DAVENTRY, Northants.

NN11 4NF.

10.5 to 11.75 (75 to 85)
23.5 to 26 (170 to 190)
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8. TORQUE CONVERTOR

Make .

Type ...

Diameter

Stall ratio

Special torque values

Pump gear to impellor bolts ...

Drive spider nuts

9. TRANSMISSION

Charge pump

Make

Type

Output at 2700 rev/mm

and pressure of
Lubrication pressure
Drive pressure

Cold oil relief valve pressure ...

Clutch packs
Number of sintered plates
Thickness )
Number of steel plates
Thickness
Return springs
Free length ...
Test length ...

Test load
Pinion bearing pre- load

Pinion bearing pre-load pull ...

Bearing spacer thickness
in increments of
Bearing cage shim thickness
Extra light
Light
Medium
Heavy
Special torgue values
Pinion shaft nut
Cold oil relief valve
Idier gear nut
Clutch spider nuts
Clutch piston nuts

Torque convertor retainer bolt

Flywheel pilot nuts

ém (in)

kgm (Ibft)
kam (Ibft)

litres/min (UK gal/min)

kg/cm2 (Ib/in2)
kg/cm2 (Ib/in2)
kg/em2 (Ib/in2)
kg/ecm2 (I1b/in2)

'n'1m (in).

.n.1m (in)

mm (in)
mm (in)
kg (Iby...

kg (1b) ...
mm (in)
mm (in)

mm (in)
mm (in)
m (in)

)

mm (in

kgm (1bft)
kom (1bft)
kgm (Ibft)
kgm (Ibft)
kgm (Ibft)
kgm (I1bft)
kgm (I1bft)

. Twinsa

Smgle phase 6-F-1133
27.94 (11)

2.81:1

2.1 10 2.35 (15 1o 17)
. 2.9 (21)

British Twin Disc
Gear

86.4 (19)

17. 6 (250)

1(30)

17 6 (250)

24.6 (350)

2.8 t0 2.9 (0.111 t0 0.115)
5
15t016(0 058’(00062)

26.4 (1.04)
12.2 (0.48)
23.6 (52)

3.63 to 5.44 (8 to 12)
4.75 t0 5.15 (0.187 to 0.203)
0.025 (0.001)

0.102 (0.004)
0.208 {0.0082)
0.375 (0.0149)
0.760 (0.0299)

18 to 21 (130 to 155)
7.46 (54)

40 to 44 (290 to 320)
< 4.7 (34)

.. 3.6 (26)

29 to33(21 to 24)
.. 2.9 (21)
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10. BEVEL GEAR

Hub dowel boli holes diameter
Bearing pre-load pull
Backlash ...
Cone centre distance
Special tools
Parallel gauge block
Bolt wrench
Available from: ...

Special torque values
Bevel pinion shaft locknut
Bevel gear dowel bolt nuts

11. STEERING CLUTCHES AND BRAKES

Number of driving discs
Number of driven discs
Drum diameter
Clutch pressure spring
Free length
Test length
Test load .
Thrust washer thickness
Release fork pin bush
Internal diameter
External diameter
Distance across flats
Flange diameter
Flange thickness
Steering clutch fork lower puvot bush
Internal diameter (installed)

Steering clutch fork upper pivot bush
Internal diameter (installed)
Steering clutch release lever bush
Internal diameter (installed)
Steering and brake cylinders
Bore
Stroke ooo
Piston rod diameter
Steering cylinder
Brake cylinder
Initial length setting
Brake pivot lever pivot bush
Internal diameter (installed)
Brake pivot lever arm bush
Internal diameter (installed)
Length

mm (in)
kg(ib)

kgm (Ibft) ...
kgm (Ibft) ...

PAGE 8

12.69 to 12.71 (0.4995 to 0.5005)
. 1.8 10 2.7 (4 t0 6)

As etched on gear OD

As etched on pinion end

IH 3452

. . IH 7444
V L. ChUl’Ch!H & Co. Lid.,

P.0O. Box.3, London Road,

DAVENTRY, Northants,

NN11 4NF.

18 to 21 (130 to 155)
16 to 18 (115 to 130)

20
2

30.8 (12.12)

132.94 (5.234)

. 90.14 (3.549)
903 to 1045 (1990 to 2303)
3.05 to 3.30 (0.120 to 0.130)

19.10 to 19.17 (0.752 to 0.755)
28.56 (1.125)

25 17 to 25.29 (0.991 to 0.996)
34.925 (1.375)

3.175 (0.125)

25.45 1o 25.46 (1.0017 to 1.0022)

34.93 to 34.96 (1.3750 to 1.3766)

15.04 to 15.09 (0.592 to 0.594)

63.5 (2.50)
34.72 (1.367)

31.75 (1.250)

28 (1.102)

230 (9.05)

28.25 10 28.35 (1.112 to 1.116)

. 12.7 (0.5)
. 12.7 (0.5)
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11. STEERING CLUTCHES AND BRAKES ( Continued)

Brake pivot shaft
Diameter
Length ... .
Special torque values

Steering clutch pilot bearing nuts

12. FINAL DRIVE

Sprocket carrier bearing pre-load nip

Special torque values

Sprocket drive carrier to mainframe

Stud nuts 5/8""...

Stud nuts 1/2"...

Bolts ...
Pivot shaft end bolts
Sprocket carrier bolts

13. TRACKS AND TRACK FRAMES

Track idier and bearing bush
diameter (installed)
Track idler bearing shaft
diameter...
Track roller bush
Internal diameter (installed)
Length
Track roller shaft
diameter .o .
Thrust washer thickness ...
Track spring
Free length
Test length
Test load .
Installation length
Master track pin diameter ...
Track pin diameter
Track pin length
Track pin bush OD
Track pin bush ID
Track pin bush length
Master bush length
‘Belleville washers
Outside diameter
Inside diameter
Thickness
Master bush spacer
QOutside diameter
Inside diameter
Thickness

mm (in)
mm (in)

kgm (Ibft) ...

mm (in)

kgm (Ibft) ...
kgm (1bft) ...
kgm (lbft) ...
kgm (Ibft) ...
kgm (Ibft) ...

mm (in)
mm (in)

mm (in)
mm (in)

mm (in)
mm (in)

mm (in)
mm (in)
kg (Ib)
mm (in
mm (in
mm (in
mm (in
mm (in
mm (in
mm (in
mm (in

_ = D D - D =D

mm (in
mm (in
mm (in
mm (in
mm (in
mm (in
mm (in

_ . - D

28.10 to 28.17 (1.106 to 1.109)
117.4 (4.62)

34.6 to 41.4 (250 to 300)

... 0.015 to 0.065 (0.0006 to 0.0026)

30.5 to 34.5 (220 to 250)
16 to 18 (115 to 130)

18 t0 20.7 (130 to 150)
30.5 to 34.5 (220 to 250)
16 to 18 (115 to 130)

44.45 to 44,51 (1.7500 to 1.7526)
44.36 to 44,39 (1.7464 to 1.7480)

50.88 to 50.90 (2.003 to 2.004)
57.15 (2.25)

50.60 to 50.64 (1.992 to 1.994)
2.11 to 2,21 (0.083 to 0.087)

552.2 (21.74)

464.34 (18.281)

7552.3 (16650)

459.74 (18.1)
41.07 t0 41.10 (1.617 to 1.618)
41.17 to 41.27 (1.621 to 1.625)
175.50 (6.90)
59.99 to 60.09 (2.362 to 2.366)
41.61t0 41.91 (1.638 to 1.650)
126.80 to 126.89 (4.992 to 4.996)
106.78 10 106.88 (4.204 to 4.208)

60.2 to 60.45 (2.370 to 2.380)
41.5 t0 41.78 (1.635 to 1.645)
1.57 to 1.83 (0.0623 to 0.0723)

60.0 to 61 (2.360 to 2.400)
41.40 to 42.16 (1.630 to 1.660)
9.95 to 10.05 (0.392 to 0.396)
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13. TRACKS AND TRACK FRAMES (Continued)

Special tools
Master track pin press
Available from: ...

Track spring compression bolt
Available from: _,

Special torque values
Track adjuster check and relief valves
Track roller shield bolts
Track chain guide bolts ... .
Track idler shaft retaining bolts ...
Track roller shaft lubrication plug
Track shoe bolts...
Crossbar bolts (front and rear)
Track roller shield spacer bolts ...

14. HYDRAULICS

Equipment pump
Make
Type
Output at rated speed
Front section
Rear section
Maximum pressure
Equipment control valve
Make
Type .
Main relief valve settlng .o
Service line relief valve setting ...
Unloader valve setting
Tilt cylinder
Bore

Stroke .
Piston rod diameter
Piston rod bush ID{installed)
Cylinder end pin diameter
Rod end pin diameter

Lift cylinder
Bore
Stroke ...
Piston rod dlmater
Piston rod bush ID
Cylinder eye bush ID
Pin diameter (both ends)..

kgm (Ibft) ...
kgm (Ibft) ...
kgm (Ibft) ...
kgm (Ibft) ...
kgm (Ibft) ...
kgm (1bfty ...
kagm (Ibft) .

kgm (Ibft) .

[/min (UK gal/min)
I/min (UK gal/min)
kg/cm2 (Ib/in2)

kg/em2 (1b/in2)
kg/cm2 (1b/in2)
kg/em2 (Ib/in2)

Defco Engineering,
High Street,

Grove Mills,
HECKMONDWYKE,
West Yorkshire.

. . . IH 7391

\/ L. Churchlll & Co. Ltd.,
P.0. Box.3, London Road,
DAVENTRY, Northants
NN11 4NF,

v

6.3 to 7.6 (45 to 55)
30.5 to 34.5 (220 to 250)
30.5 1o 34.5 (220 to 250)
15.5 to 17.9 (115 to 130)

2.110 3.4 (15 to 25)

23 to 25.5 (165 to 185)
90 to 100 (650 to 730)
11.8 10 13.1 (85 to 95)

.. 73.8 10 81.4 (16.2 10 17.9)
54.5 10 60 (12 to 13.2)
-+ 176 {2500}

. Hamworthy
V1009 DDF/P4531/2A
158 (2250)

193 (2750)

130 (1850}

101.6 (4)

366.01 (14.41)

57.15 {2.25)
76.40 to 76,50 (3.008 to 3.012)
)
)

- 50.61 to 50.67 (1.9925 to 1.9950

76.20 10 76.22 (3.000 to 3.0008

107.95 (4.25)

787.4 (31.0)

63.5 (2.50)
50.80 to 51.05 (2.000 to 2.009)
50.80 to 50.90 (2.000 to 2.004)
)

- 50.61 to 50.67 (1.9925 to 1.9950




GENERAL
GROUP 1
PAGE 11

14. HYDRAULICS (Continued)

Clam cylinder
Bore
Stroke
Piston rod dlameter
Piston rod bush ID

Cylinder operating times
Lift cylinder
Float down (bucket empty)
Raise (With 1350 kg (3000 lb) in bucket)
Tilt cylinder
Roll back
Dump ...
Clam cylinder
Open
Close
Special torque values
Equipment valve mounting bolts ...

15. LOADER FRAME

Rear pin
Large diameter ...
Small diameter ...
Large bush
Internal diameter
External diameter
Small bush (front and rear)
Internal diameter
External diameter
Front pin diameter
Crossbar bushes (front and rear)

internal diameter
External diameter

Special torque values
Loader frame rear pin locknuts

sec
sec

sec
sec

sec
sec

kgm (Ibft) ...

kgm (Ibft) ...

101.6 (4.0

257.0 (10.12)

o 50.8 (2.0)

38 61 to 38.68 (1.520 to 1.523)

@ o
o O

NN
[e> ey}

7.8 10 8.7 (56 to 63)

75.88 to 76.00 (2.987 to 2.992)
50.47 to 50.57 (1.987 to 1.991)

76.25 to 76.37 (3.002 to 3.007)
89.03 to 89.06 (3.505 to 3.506)

50.85 to 50.95 (2.002 to 2.006)
63.60 to 63.63 (2.504 to 2.505)
50.47 to 50.57 (1.987 to 1.991)

50.8 to 50.9 (2.000 to 2.004)
63.60 to 63.63 (2.504 to 2.505)

131.3 to 145.2 (950 to 1050)
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1. DESCRIPTION

The driving compartment is formed by a’
welded assembly clad internally with a plastic
cover at the front, which also supports the instr-
ument panel, and at the rear with a plastic base
which not only forms the seat decking but also
provides the covers for the control levers,
Externally, front and rear doors are fitted on each
side. The front doors provide access to the
driving compartment while the rear doors are
service doors for such items as the batteries,
water trap and fuel shut-off etc. Floor plates
are also provided for servicing purposes. The
assembly is bolted at the front to the top of the
loader frame and at the rear to the top of the
integrated hydraulic/fuel tank. This assembly
is referred to as the cab base whether or not a
cab is fitted.

The cab, when fitted, bolts directly onto
the cab base and is provided with hinged win-
dows at each side which line up with, and can
be latched to, the front doors of the cab base or
can be latched back in the fully open position.
Windscreen wipers are provided for both the
front and rear windscreens and the cab is equipp-
ed with an interior light. A sound absorbent
trim of heavy padding lines the cab roof, Lifting
eyes, which are also utilized as brackets for
the front and rear work lights, are welded at each
top corner of the cab.

2. CAB
2a. REMOVAL

(a) Attach lifting equipment to the cab lifting
eyes and just take the strain.

(b) Latch the windows in the open position.
(c) Isolate the batteries.

(d) Remove the bolts (3-1) to remove the front
door striker plate mountings (4-1) taking care not
to lose the shims behind,

(e) Remove the bolts (1-1) and ease back the
front cover (2-1) until the connector blocks for
the instrument panel can be disconnected.

(f) Remove the bolts (1-2) to free the rear cover
(2-2).

(g) Remove the bolts along the front and rear of
the cab and the side bolts (4-3) then lift the cab
clear, noting that there may be shims (14-4)
between the cab and base at the rear.

Fig. 1

2b. DISMANTLING

(a) Remove the windscreen wipers and lights
referring to GROUP 5,

(by Lift off the windows (6-4) taking care not
lose the brass washers (15-4) from the hinge pins.
To remove the latch handle (4-4) remove the
split pin, nut, plain washer, outer belleville
washer, handle and inner belleville washer
(6-4).

Fig. 2




(c) To remove the window retaining catches
{9-4) remove the locknuts. Remove the bolts to
free the bumpers (8-4) from the catches. These
catches are handed.

(d) To remove a glass (1-4) remove the filler
strip (12-4) from the weather strip (13-4) then ease
the glass outward from the weather strip. Peel
the weatherstrip from the panel.

(e) To remove the grab handles (2-4) screw off
the protective caps then remove the locknuts.

(f) The door seals (7-4) and edge mouldings
(16-4) can be peeled off if this is required.

(g) The roof trim (10-4) is secured with an adhe-
sive which will require a suitable solvent to
remove if the roof trim is removed.

CAB
GROUP 2
PAGE 2

Fig. 3

1. Glass
2. Grab handlie
3, Angle
4, Handle
5. Belleville washer
6. Hinged windows
7. Door seal
8. Bumper
9. Retaining catch
10, Trim
11, Cab assembly
12, Filler strip
13. Weather strip
14, Shimming bar
15, Brass washers
16. Edge moulding

B42-99

Fig. 4
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2c. ASSEMBLY

(a) If new roof trim (10-4) is to be fitted ensure
all old adhesive has been removed and use the
adhesive according to the manufacturer’s instruc-
tions,

(b) Install new door seals (7-4) and edge mould-
ings (16-4) if these were removed.

(c) If these were removed, install the grab
handies (2-4) to face outward then secure with
the nuts. Cover the exposed threads with the
protective caps,

(d}y Weather strip {13-4) and filler strip (12-4)
wilt be supplied either in bulk, which must be
cut to fength, or in lengths as follows:

Weather strip Filler strip
mm in mm in

Front windscreen 3740 147.25 3731.5 147
Rear windscreen 3450 135.81 3447 135.7
Front of door glass 1738 68.5 1724 67.87
Rear of side glass 1571 61.87 1558 61.37
Front of side glass 822 32.37 808 31.81
Rear of door glass 822  32.37 808 31.81

The strip for the front and rear windscreens
must be cut square to the strip whereas the strips
for the door and side glasses must be mitred at
459,

Ensure that the filler strip groove is to the
outside and use a suitable soap solution to aid
installation.

On the front and rear windscreens start at
the top centre and position the weather strip
around the panel ensuring that it is well pressed
into the corners. Bring the ends together away
from the panel then firmly press home (refer to
Fig. 5).

Fig. 5

A B

§14-354

Fig. 6

On the door and side window panels start
at the top square corner with the long strip and
position this strip around the panel ensuring
that it is well pressed into the corners. Position
the straight sirip to obtain a tight joint at top and
bottom comers then press home the rest of the
strip.

Insert the glass, from the outside, into the
lower run of the weather strip, then, using the
tool hook (A-B), lift the lip of the weather strip
as the glass is pressed into position (refer to
Fig. 7).

Fig. 7

Change the tool hook for the roller and filler
strip eye (B-6).

On the front and rear windscreens start well
away from the weather strip joint. On the door
and side windows start at the top square corner,
Insert the tool into the groove then feed in the
filler strip from the front of the tool but on the
door and side windows allow the mitred corner
to overlap by about 6 mm (0.25 in). Work the tool
along the groove (refer to Fig. 8) ensuring that
the filler strip is not stretched, especially on




Fig. 8

corners. When the circuit has been completed
there will be approximately 12 mm (0.5 in) of
overlap on the front and rear windscreens or
6 mm (0.25 in) on the door and side windows.
Use the rounded nose of the tool to push this
overlap into the groove to form a tight joint.

(e) Install the door catches (9-4) and bumpers
(8-4) noting that the catches are handed.

(f) Install a belleville washer (5-4) handle (4-4),
outer belleville washer, plain washer and nut,
If the handle is loose on the shaft with the nut
tightened, install extra plain washers under the
nut. Install the split pin.

(g) Lift the window (6-4) into position ensuring
that a brass washer (15-4) is fitted on each hinge
pin. Latch the windows in the open position,
if necessary adjusting the bumpers (8-4) to
ensure that the window is firmly held.

(h) Install the windscreen wipers and lights
referring to GROUP 5,

2d. INSTALLATION
(a) Suitably sling the cab and lift into position.

(b) Install the side bolts (4-3) and the bolis
along the front.

(c) Select shims (14-4) to fill the gap at the
rear then install the bolis.

(d) Install the rear cover (2-2) securing with the
bolts (1-2).

(e) Connect the connector block at both sides
of the front cover (2-1) then position the front
cover and secure with the bolts (1-1).

CAB
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(f) Install the front door striker plate mountings
(4-1) referring to para. 3e for correct adjustment.

(g) Remove the lifting equipment.

3. CAB BASE
3a. REMOVAL

(a) Remove the cab, if fitted, referring to para.
2a. If a cab is not fitted remove the bolts (1-2)
to free the rear cover (2-2). Remove the bolts
(3-1) to remove the front door striker plate mount-
ings taking care not to lose the shims behind.
Remove the bolts (1-1) and ease back the front
cover (2-1) far enough to allow the connector
blocks and air hoses to be disconnected then
lift the front cover clear of the machine.

(b) Lift off the rear doors taking care not to lose
the washers on the hinge pins.

(c) Remove the batteries referring to GROUP 5,

(d) Free the battery isolation switch (5-3) and
pre-heater switch (6-3) from the seat decking.

Fig. 9

(e) Remove the seat and seat support as an
assembly.

(f) Remove the access panel (1-9) and withdraw
the element,

(g) Remove the bolts and withdraw the ventil-
ation panel (2-9) far enough to allow the air
hoses to be disconnected from the vents (3-9),
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(h) Remove the screws (1-10) to free the boot
over the boom and bucket control levers then
push the boot down toward the control valve to
ensure that it is clear of the seat decking.

(i) Remove the knobs from the drive control
levers, remove the bolts fo free the quadrants
(1 & 2-3) then remove the bolts (3-3) to free the
control levers housing from the seat decking.

{j) Remove the bolts and bars (80-12) securing
the rear of the welded assembly to the hydraulic/
fuel tank and the bolts securing the front of the
welded assembly to the loader frame.

(k) Lift out the centre deck plate (5-1).

(1) Remove the bolis (6-1) to free the side deck
plates,

(m) Remove the bolts (1-11) securing the welded
assembly to the loader frame top deck.

(n) Disconnect the hand brake cable at the foot
pedal,

(o) Suitably sling the cab base and lift clear of

Fig. 10

the machine taking care with the control levers
housing and brake cable as the cab base is
lifted.

3b. DISMANTLING

(a) To remove the seat decking disconnect the
rear door lock cables (31-12) at the levers then
remove the bolts (4-9). |If a cabless machine
there will also be two bolts at the top on each
side to remove.

(b) To remove a rear door lock remove the
screws to free the spring (28-12), remove the
centre screw to free the lever (30-12) then re-
move the mounting bolts to free the lock (29-12).

(c) To remove a complete front door remove the
centre door pillar (14-12) which is secured by a
bolt, spring washer and plain washer, top and
bottom inserted from the inside, then lift off the
door. Take care not to lose the torsion springs
(13-12) in the hinge brackets or the washers on
the hinge pins.

Fig. 11
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1. Grab handle

2. Angle
3. & 37. Shim
4, & 36, Striker plate mounting
5, & 38. Inner panel
6. & 58, Front door
7. & 39. Seal
8. & 42, Front door lock
9. & 41. Seal
10. & 43, Shim
11. & 44, Latch bar
12. & 46. Hinge bracket
13. & 47. Torsion spring
14, & 57. Centre pillar
15, & 565. Seal

16. & 56. Seal
17. Seal

18. & 52, Hinge

19. & 53, Hinge

20. & 54, Rear door

21, & 49, Shim

22, & 48, Striker plate mounting
23, Spacer
24, Shim
25, Dovetail and wedge
26. Striker plate

27, & 45, Seal
28. Spring

29, & 35. Rear door lock

32,
33.
40.

30. & 34, Lever
31.

Cable

Handie

Welded assembly
|.H. Emblem

50, Fastener
51. Recepticle

59.
60.
61.
62.
63.
64.
85.

Converting rod
Circlip

Hinge pin

Spring

Handle

Key

Compartment lock

66, Bellcrank

67,
6s.
69,
70.
71.
72,
73.
74,
75.
76.
77.
78.
79.
80,

Belicrank
Latch bar
Link

Pin
Circlip
Pin
Circlip
Lever

Rod

Nut
Slider block
Rod
Clamp
Bar

Fig. 12
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Fig. 13
(d) For access to the front door components

remove the screws (1-13) to free the inner panel
(2-13).

(e) To remove the hinge brackets remove the
bolts (4-14).

(f) To remove the window latch bar remove the
nuts (3-14) and spring washers. There may be
shims under the bar,

(g) To remove the lock remove the centre screw
(1-14) which will free the lever (74-12). Remove
the mounting bolts (2-14) to free the lock.

(h) To remove the handle assembly remove the
circlip (6-14) and swing the rod aside. Remove
the split pin (7-14) and washer to free the upper

Fig. 14

rod from the bellcrank. Remove the bolts (5-14)
and clamp then withdraw the handle assembly
from theoutside.

(i) To dismantle the handle assembly remove the
circlip behind the rod (1-15) and remove the rod.
Remove the circlip behind the pin (3-15) and
withdraw the link (4-15), Remove the bolt (2-15)
to free the latch bar. Remove the locknut to free
the compartment lock (65-12). Remove the screw
(6-15) washer, bellcrank (6-15), copper washer,
second bellcrank (7-15) and washer. Drive out
the hinge pin (61-12) to free the lever (63-12)
and spring (62-12).

(i) If the striker plate mountings (22-12) are
removed from the rear doorstake care not to lose
the shims (21-12) behind. Similarly, if the strik-
er plate (26-12) and/or dovetail (25-12) are
removed from the mounting take care not to lose
the spacer (23-12) or shims (24-12) behind.

3c. ASSEMBLY

(a) To assemble the front door handle assembly,
insert the lever (63-12) from the outside, insert
the spring (62-12) from the inside so that the
loop is against the lever arm and the coils are
in line with the pivot holes then insert the hinge
pin (6-12) through body, spring coils and lever.
Install the compartment lock (65-12) ensuring
that the key turns forward from the upright posi-
tion then secure with the locknut. Install the
latch bar, securing with the bolt (2-15) then
check that the latch bar is in the vertical .down

Fig. 15




position with the key horizontal and turns to
the horizontal forward position when the key is
turned to the upright position. Leave the latch
bar in the vertical position. Position the two
bellcranks (6 & 7-15) with the copper washer
between ans a plain washer either side then
apply Loctite 270 to the threads of the screw
(5-15) and tighten until the bellicranks can move
freely without end float. Insert the front pin of
the link (4-15) through the slots in both bell-
cranks, position the rear pin (3-15) in the latch
bar and secure with the circlip.

(b) To install the handle assembly, insert the
assembly into the door from outside with the
bellcranks (6 & 7-15) to the front then secure
with the clamp and bolts (5-14). Position the
rod (1-15) between the bellcrank (7-15) and lever
arm then secure with the circlips. Position the
upper rod in the bellcrank (6-15) and secure with
the washer and split pin (7-14). Turn the key
to the upright (unlocked) position so that the
latch bar is forward as shown in Fig. 14 then
check the free play in the linkage passing through
the nylon slide block (10-14). If necessary
tighten the nuts (8 & 9-14) until all free play has
been taken up without moving the hand lever
away from the boss in the door handle body.

(c) To install the lock, locate on the mounting
plate and secure with the bolts (2-14). Locate
the lever (74-12) in the lock and secure with
the centre screw (1-14).

(d) If the hinge brackets were removed locate
these on the door with the bolts (4-14), position
a washer on each hinge pin, position the torsion
springs (13-12) in the forks of the hinge brackets
adjusting as necessary to align with the pins. The
springs act to hold the doors in the open position.
Do not install the centre door pillars (14-12) or the
door inner panel (2-13) until the cab base is
installed on the machine.

(e) To install a rear door lock (29-12), locate on
the mounting plate and secure with the mounting
bolts. Install the lever (30-12) with the arm to
the rear and secure with the centre screw. Posi-
tion the spring (28-12) so that it curves upward
toward the lock and secure with the screws. This
spring acts to throw open the rear door when the
lock is released.
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(fy If the seat decking is to be installed, lift
into position and secure with the bolts (4-9).
If a cabless machine there will also be two bolts
at the top on each side. Connect the rear door
lock cables (31-12) at the levers.

(g) If the window latch bar (11-12), dovetail
(25-12), striker plate (26-12) and/or striker plate
mountings (22-12) were removed, these are best
left until the cab is installed to ensure correct
adjustment.

3d. INSTALLATION

(a) Suitably sliing the cab base and lift into
position on the machine taking care with the

control levers housing and brake cable as the
cab base is lowered.

(b) Install the bolts (1-11) securing the welded
assembly to the loader frame top deck.

(c) Install the bolts securing the front of the
welded assembly to the loader frame and the bolts
and bars (80-12) securing the rear of the welded
assembly to the hydraulic/fuel tank.

(d) Locate the control levers housing in the seat
decking and secure with the bolts (3-3). Install
the quadrants and the control lever knobs.

(e) Connect the hand brake cable at the foot
pedal.

(f) Position the boom and bucket control lever
boot and secure with the screws (1-10).

(g) Secure the air hoses to the air vents (3-9) in
the ventilation panel (2-9) then secure the panel
to the front of the seat decking. Install the
element and access panel (1-9).

(h) Secure the pre-heater switch (6-3) and battery
isolation switch (5-3) to the seat decking.

(i) Install the seat and seat support assem-
bly.

(j) Lift the front cover (2-1) into place and
connect the air hoses. If a cabless machine
couple the connector blocks and secure the front
cover with the bolts (1-1) then install the rear
cover (2-2). If a cab is to be fitied leave the
front cover loose and leave off the rear cover.

(k) Install the cab, if fitted, referring to para.
2d.

(1) Check the alignment of the front doors in
relation to the loader frame top deck. Adjusi-
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ment can be made by slackening the hinge brack-
et bolts (4-14) and aligning the doors as necess-
ary.

(m) Install the striker plate mountings (4-1)
with one shim behind then adjust the lock mech-
anisms referring to para. 3e.

(n) Install the inner panel (2-13).

(o) Install the centre door pillar (14-12) which
is secured by a bolt, spring washer and plain
washer, top and bottom inserted from inside.

(p) Install the rear doors, positioning a washer
on each hinge pin and adjust the hinge brackets
as necessary to align the doors with the loader
frame top deck and front doors.

(g If this was removed, iinstall the striker plate
mountings (22-12) to the rear doors with one
shim behind then adjust the lock mechanisms
referring to para. 3e.

(r) Install the batteries referring to GROUP 5,

(s) Run the engine and check the correct func-
tioning of the instruments and controls.

(t) Install the side deck plates and secure with
the bolts (6-1). Install the centre deck plate
(5-1).

3e. ADJUSTMENTS

(a) Using moderate hand pressure on the door,
check that the latch engages the striker plate,
If too much pressure is required, add shims under
the mounting.

(b) Check the amount of latch engagement, this
must be at least 5.0 mm (0.2 in). Add shims as
necessary behind the striker plate to ensure
correct engagement.

(c) Assemble the door dovetail to the striker
plate mounting then vertically adjust the mount-
ing as necessary to ensure that the door wedge
is centralised in the dovetail.

(dy Add shims as necessary behind the door
dovetail to bring the mounting faces of the
wedge and dovetail as close together as possible
allowing sufficient clearance for the door to open
and close without:fouling.

(e) On cab installations, shim the window latch
bar so that when the window is latched to the
closed front door the horizontal gap between
upper and lower door, created by the seal, is
approximately 10 mm (0.4 in). This ensures that
the window is retained in a firm position and in
all round contact with the seals.

(f) Check that the inner door handles open the
front doors when the outer door handle is locked,
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1. DESCRIPTION

The lift arm assembly consists of a pair of
large steel beams joined together at the front
by & steel formed section. The front and rear
pivot housings are welded to the ends of the
beams. The assembly pivots on large pins which
are secured to the loader frame.

Large diameter pins welded to the lift arms
form the pivots for the bucket tilt levers. The
top ends of the tilt levers are connected directly
to the tilt cylinders while the botiom ends con-
nect to tilt links which in turn connect to the
bucket.

All exposed pivots are protected against
the entry of dirt etc. by sealing rings.

Self levelling characteristics are designed
into the lift am linkage so that a rolled back
bucket when raised from ground level will retain
the same position in relation to the ground thus
avoiding spillage over the rear of the bucket.

The lift arm pivot points at the loader frame
are shimmed to reduce end float and centralise
the lift arms about the radiator.

The majority of the servicing of the bucket
and lift arms can be carried out without detaching
the lift arms from the loader. This allows the
bucket or lift arms to be positioned exactly as
required by using the loader hydraulic system.
However, adequate safety precautions must be
taken against inadvertent movement of the control
levers when working with the [ift arms raised
or the bucket clam open.

When welding operations are in progress
on items attached to the loader, it is advisable
to disconnect the terminal block at the alternator
to avoid the risk of damage to the alternator,
Hydraulic pipes and cylinders must be protected
against heat.

2. BUCKET TEETH POINTS
2a. REMOVAL

(a) Drive out the anchor (1-1).
(b) Withdraw the point (2-1).

{c) If inspection proves it necessary, push out
the retainer (2-2).

Fig. 1

2b. INSTALLATION

(a) Position the retainer (2-2) in the tooth adap-
tor,

(b) Position the point (2-1) on the tooth adaptor.

(c) Drive in the anchor (1-1).

3. CLAM CUTTING EDGE
3a. REMOVAL

(a) Flame cut or grind through all the welds
which secure the tooth adaptors (1-3) and cutting

edge (2-3) to the clam bottom.

(b} Clean off all the old welds.

1. Point
2. Retainer
3. Anchor

AOC2-144A

Fig. 2




3b. INSTALLATION

(a) Clamp the cutting edge to the clam botiom.

(b) Use low hydrogen rods to weld the cutting
edge into position locating the welds as near as
possible to the old welds.

(c) Equally space the tooth adaptors (1-3) along
the cutting edge and weld these in position.

4, COMPACTION PLATE
4a. REMOVAL

(a) Flame cut or grind through the welds which
secure the compaction plate (3-3) to the clam
bottom.

(b) Clean off all old welds.

4b, INSTALLATION

(a) Clamp the compaction plate (3-3) to the
clam bottom ensuring that it seats correctly
along its full length.

(b) Use low hydrogen rods to weld the plate to

the clam bottem and position the welds as near
as possible to the old welds.
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5. BLADE CUTTING EDGE
5a. REMOVAL

NOTE: This cutting edge is reversible,

y

(a) Remove the nuts (4-3) and plough bolts
which secure the cutting edge (5-3) to the blade
(6-3).

5b. INSTALLATION

(a) Position the cutting edge (5-3) to the blade
and install the bolts and nuts (4-3).

(b) As the nuts are being tightened hammer
the bolt heads to ensure correct seating,

1442 189

Fig. 4

6. CLAM ASSEMBLY
6a. REMOVAL

(a) Open the clam then position the bucket so
that the bottom edge of the clam is flat on the
ground as shown in Fig. 4.

(b) Remove the split pin {1-5) and headed pin
(3-b) then drive out the cylinder pivot pin (2-5)
to free the cylinder from the clam. Repeat on
the other side of the bucket.

(c) Remove the split pin (4-5) and headed pin at
each side of the clam,
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Fig. 5

(d) Drive out the clam pivot pins (1-6) at each
side of the bucket. It may be necessary to adjust
the height of the lift arms to ease the load on
the clam pivots.

(e) Raise the lift arms and reverse the machine
clear of the clam.

(fy If inspection proves it necessary remove the
bushes (2-6) from the clamp pivots.

6b. INSTALLATION

(a) If these were removed, install new bushes
(2-6) to the clam pivots.

(b) Position the blade directly over the clam
then lower the blade into position until the
pivots are aligned.

(c) Use a soft hammer or wooden block to drive
in the pins (1-8) ensuring that the holes in the
pins are aligned with the holes (3-6) in the blade.

(d) Install the headed pin and split pin (4-5) at
each side,

(e) Align the cylinders and install the pivot
pins (2-5) aligning the holes in the pins with the
holes in the clam ears.

(f) Install the headed pins (3-5) and split pins
(1-b).

7. BUCKET
7a. REMOVAL

{(a) Position the bucket so that the lower edge
is flat on the ground.

(b) Disconnect the hydraulic hoses at the unions
(1 & 2-7) and loop the hoses as shown in Fig. 8.

(c) Remove the bolts (2 & 3-8), lock washers and
plain washers on each side of the bucket.

Fig. 7




(d) Extract the pivot pins (1-8) to disconnect
the tilt links (5-8). Remove the sealing rings
and shims.

(e) Extract the pivot pins (4-8) on each side of
the bucket, It may be necessary to adjust the
height of the lift arms to ease the load on the
pins. Remove the sealing rings and shims.

(f) Drive the machine rearward clear of the
bucket.

7b. INSTALLATION

{(a) Position the loader so that the lift arms are
behind and square to the bucket pivots. Support
the tilt links so that they are clear of the bucket
when the machine is moved then drive the mach-
ine forward until the lift arms and bucket pivot
points are aligned. Position the sealing rings.

(b) Insert and align shims as established in para.
9e., then install the pins (4-8),

(c) Align the tilt links, install shims as estab-
lished in para. 9e., position the sealing rings
then install the pins (1-8).

(d) Install the plain washers, lockwashers and
bolts (2 & 3-8).

Fig. 8
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(e) Connect the hydraulic hoses at the unions
(1 & 2-7).

8. TILT LEVERS
8a. REMOVAL

(a) Remove the tilt cylinders referring to GROUP
14,

(b) Remove the bolt, (3-9) lockwasher and plain
washer then withdraw the pivot pin (2-9) and
sealing rings (1-9).

TA4R-184

Fig. 9

(c) Remove the bolts, retainer (1-10) and sealing
ring (2-10).

(d) Suitably support the tilt lever (3-10) then
slide it from the pivot (1-11). Remove the inner
seal ring (2-11).

(e) If inspection proves it necessary draw the

bush (3-11) from the pin.

(f) If inspection proves it necessary press the
bushing (1-12) from the tilt lever.
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8b, INSTALLATION

(a) If this was removed, heat the bush (3-11) in
oil or an oven to 150 to 180°C (300 to 3500F),
treat the pivot pin with an anti-scuffing agent
then press on the bush with the chamfer toward
the lift arm.

(b) If this was removed press the bushing (1-12)
into the tilt lever.

(c) Position the inner seal ring (2-11) on the
pivot pin boss. A smear of grease on the bevel

Fig. 12
will retain the ring in position.

(d) Position the tilt lever on the pivot pin ensur-
ing that the tilt cylinder pivot is upward and
facing outward.

(e) Degrease the securing bolt and boit holes
and apply Loctite 221 to the bolts. Position the
outer seal ring on the retainer (1-10) then install
the retainer and secure with the bolts.

(f) Position the tilt link sealing rings (1-9) on the
fork at the bottom of the tilt iever, position the
tilt link then install the pivot pin (2-9) and secur-
ing bolt (3-9), plain and lockwasher,

(g) install the tilt cylinder referring to GROUP
14.

9. LIFT ARMS
9a. REMOVAL

{a) Remove the bucket referring to para. 7.

(b) Remove the tilt cylinders referring to GROUP
14.

(c) Remove the bolts (1-13) which secure the
hydraulic pipes to the right lift arm then move the
pipes clear of the loader.

(dy Raise the lift arms until the lift cylinder
front pivots are accessible then block the lift
arms in this position and release the hydraulic
pressure,

(e) Remove the bolt (2-13), lockwasher and
plain washer, support the cylinder (4-13), extract
the pivot pin {3-13) then lower the cylinder clear
of the lift arms. Repeat on the other [ift cylinder.



Fig. 13

(f) Remove the top nut then swing the grab
handles (1-14) clear.

(g) Remove the bolt, lockwasher and plain washer
from each pivot pin 12-14), support the rear of the
lift arms then withdraw the pivot pins. Shims
between the loader frame and lift arms must be
taped together until required for installation.

(h) Reverse the loader clear of the lift arms and
lower the [ift arms to a safe position.

9b. DISMANTLING ®

(a) Remove the tilt levers referring to para. 8.
(b) Remove the bolts which secure the lift arm
shoes (1-15).

(c) Remove the bucket roll stops (31-15) and
shims (30-15).

(d) Remove the bumpers (33-15) and plates
(32-15),

(e) If inspection proves it necessary press the
bushes (2 & 24-15) from the lift arms.

(f) If inspection proves it necessary press the
bushes (5-15) from the tilt links (9-15).

9c. ASSEMBLY

(a) If these were removed press new bushes
(5-15) into the tilt links (9-15).

(b) If these were removed press new bushes
(2 & 24-15) into the lift arms.

BUCKET AND LIFT ARMS
GROUP 3
PAGE 6

(c) Install the lift arm shoes. As the nuts are
being tightened hammer the heads to ensure cor-
rect seating of the bolts.

(d) Install the tilt levers referring to para. 8.
(e) Install the plates and bumpers (32 & 33-15),

(f) Refer to para. 9e. for installation of the
bucket roll stop.

9d. INSTALLATION

(a) Raise the rear of the lift arms to the height
of the loader frame locations.

(b) Carefully drive the loader into the lift arms
adjusting the lift arm height as necessary to
line up the pin holes.

(c} Position shims as established in para. Qe.
then install the pins (2-14) and secure with the
bolts, plain washers and lockwashers.

(d) Swing the grab handles {1-14) into position.

(e) Raise the front of the lift arms until the lift
cylinder front pivots are accessible, raise the
lift cylinders into position adjusting their lengths
as necessary to align the pivots and install the
pins (3-13). Lock the pins with the bolts (2-13)
lockwashers and plain washers.

(f) Position the pipes along the right lift arm
and install the clamps and bolts (1-13).

(g) Install thetilt cylinderreferring to GROUP 14,

thy Install the bucket referring to para. 7,

Fig. 14
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9e. ADJUSTMENTS
1. LIFT ARMS TO LOADER FRAME

Select shims so that the lift arms are equally
located about the radiator guard but with a free
movement of 1.5 to 2.5 mm (0.060 to 0.100 in).

2. BUCKET TO LIFT ARMS

Select shims so that the bucket is equally
located about the lift arms but with a free move-
ment of 1.5 to 2.5 mm (0.060 to 0.100 in).

3. TILT LINKS

Position an equal number of shims each side
of each tilt link to provide a free movement of
1.5 to 2.5 mm (0.060 to 0.100 in).

4, BUCKET ROLL STOPS

(a) Install the bucket stops without shims,

(b} Raise the bucket until the distance between
the ground and the centre of the bucket pivots is
381 mm (15.0 in).

(c) Carefully roll back the bucket until the tilt
cylinders are fully extended.

(d) Measure the gap between the tilt links and
stops on each side. This measurement plus
1.5 mm (0.060 in) is the thickness of the shim
pack which must be installed under the heads of
the bucket stops.

(e} Roll forward the bucket so that the stops can
be removed then install the shim packs and
secure the stops to the lift arms.

. Shoes

. Bushing

. Seal rings
Pin

. Bushing

. Seal rings
Pin

. Lubricators
. Tilt links

. Lubricators
. Seal rings
. Retainer

COOO.\jCDm:me_.

[ SN
P =

15. Lubricator
16. Thrust washer
17. Seal rings
18, Seal rings
19. Tilt lever
20. Bushing
21. Bushing
22. Safety bar
23.. Handle

24, Bushing
25, Lift arms
26. Pin

27. Lubricators
28. Tilt lever

29. Pin

30, Shims

31. Stop bolt
Bumper plate

32.
@ 33. Bumper

)
:
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1. DESCRIPTION

The cooling system is of the closed type
which pemits machine operation at various
angles without loss of coolant.

The radiator cap is fitted with a pressure
valve which opens when the pressure in the
cooling system exceeds 0.48 kg/cm2 (7 1b/in2),
This allows higher operating temperatures with-
out boiling. A thermostat is provided so that
coolant circulation is restricted until the working
temperature of 95°C (203°F) is attained,

A centrifugal pump driven by twin V belts
from the engine crankshaft is used to circulate
the coolant. A blower type fan is mounted on
the coolant pump hub.

The transmission system oil cooler is mount
ed forward of the radiator.

2. SIDE SHEETS
2a. REMOVAL

(a) Raise the lift arms and position the safety
bar on the lift cylinder., Stop the engine and
slowly allow the lift arms to lower onto the
safety bar.

(b) Remove the boits (1-1).

(c) Lift out the side sheet.

Fig. 1

Fig. 2

2b. INSTALLATION

(a) Lift the side sheet into position locating
the front and rear pegs in the channel pieces,

(6-2).
(b) Secure with the bolts (1-1).

(c) Remove the safety bar and lower the Iift
arms.

3. HOODSHEET
3a. REMOVAL

(a) Remove the right side sheet referring to
para. 2a.

(b) Remove the bolts (1-2) around the exhaust
flange and lift off the silencer (2-2).

(c) Remove the pre-cleaner (4-2).

(d) Remove the front and rear bolts (5 & 3-2).

(e) Lift off the hoodsheet.

3b. INSTALLATION

(a) Position the hoodsheet and secure with the
bolts (3 & 5-2).

(b) Install the pre-cleaner (4-2).

(c) Install the silencer and secure with the
bolts (1-2).

(d) Install the right side sheet referring to para.
2b.



4, FANGUARDS
4a. REMOVAL

(a) Remove the side sheets referring to para.
2a.

(b) Slacken the bolts (2 & 3-3).

(c) Remove the bolts (1-3) from either side and
lift out the guard section.

Fig. 3

4b. INSTALLATION

(a) Position the left section of the guard and
locate with the bolts (1-3) finger tight.

(b) Position the right section locating the slotted
lugs on the bolts (2 & 3-3) then tighten the side
bolts.

(c) Tighten the bolts (2 & 3-3) and the side
bolts (1-3).

(d) Install the side sheets referring to para. 2b.

5. OIL COOLER
ba. REMOVAL

(a) Remove the front plate (1-4).

(b) Remove the bolts (2 & 3-4) and lift off the
grille and screen assembly.

COOLING SYSTEM
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Fig. 4

(c) Slacken the hose clips and slide the hoses
(2 & 3-5) from the cooler pipes. ldentify these
hoses so that they can be returned to their correct
locations and plug them as quickly as possible
to prevent loss of transmission oil and the entry
of dirt,

Fig. b
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(d) Remove the nuts (4-5) from the shoulder
bolts (5-5).

(e) Disengage the locking stud (1-5).

(f) Support the cooler then withdraw the bolts
(5-5) and lift out the cooler.

5b. INSTALLATION

(a) Position the oil cooler and thread in the
shoulder bolts (5-5).

(b) Lift the oil cooler into position and engage
the locking stud (1-5).

(c) Install the nuts (4-5) onto the shoulder bolts.

(d) Connect the hoses (2 & 3-5) and tighten the
hose clips.

(e) Top up and bleed the transmission system
then install the grille and screen assembly.

6. RADIATOR
6a. REMOVAL

(a) Remove the side sheets, hoodsheet and fan
guard sections referring to paras. 2, 3 and 4.

(b) Drain the cooling system referring to the
Operator’s Manual.

Fig. 6

Fig. 7

(c) Remove the grille then disconnect the oil
cooler hoses referring to para. 5a.

(d) Slacken the hose clips (1 & 2-8) on the top
and bottom hoses.

(e) Suitably sling the radiator and mounting
frame assembly then take the strain.

(f) Remove the bolts (1-7) then as the assembly
is eased forward disconnect the top and bottom
radiator hoses. Lift the assembly clear of the
machine,

Bb. DISMANTLING
(a) Remove the oil cooler referring to para. 5a.

(b) Remove the nuts (1-8) on the inside and lift
off the fan shroud.

{c) Remove the bolts (2-8) on each side and
withdraw the trunnions.

(d) Remove the bolts (3-8) on each side to free
the bottom support (4-8). Remove the base
mounting rubbers (5-8) if these have adhered to
the radiator,

(e) Remove the radiator from the mounting frame.




Bc. ASSEMBLY.

(a) Slide the radiator into the mounting frame
ensuring that the hose connections are on the
opposite side to the oil cooler locking stud hole
(2-7).

{b) If these were disturbed, position the base
mounting rubbers (5-8) in the bottom support then
install the bottom support ensuring that the oil
cooler hinge bars (6-8) are on the same side as
the locking stud hole (2-7). Secure with the
bolts (3-8).

(c) Stand the assembly upright ensuring that the
pegs on the radiator are correctly located in the
base mounting rubbers then install the trunnions
and secure with the bolts (2-8).

(d) Install the fan shroud and secure with the
nuts (1-8).

6d. INSTALLATION
(a) Lift the assembly and connect the top and
bottom hoses as the assembly is eased back

into position. Install the bolts (1-7).

(b) Tighten the hose clips (1 & 2-6).
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Fig. 8

{c) Fill the cooling system.

(d) Install the fan guard and hood sheet refer-
ring to paras. 3 and 4.

(e) Install the oil cooler referring to para. 5 and
check the cooling system for leaks as the engine

is running.

(f) Install the side sheets.
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1. DESCRIPTION

The electrical system is a 12 volt negative
earth type. Two six volt batteries are used and
a battery isolation switch is provided.

The batteries are charged by an alternator,
with built-in rectifier and regulator, driven by
twin V-belts from the engine crankshaft. An
indicator light on the instrument panel warns if
a fault develops in the charging circuit while the
engine is running above low idle speed.

THE ALTERNATOR, BATTERIES OR ANY
TERMINAL IN THE CHARGING CIRCUIT MUST NOT
BE CONNECTED OR DISCONNECTED WHILE THE
ENGINE IS RUNNING. TO DO SO WILL CAUSE
DAMAGE TO THE ALTERNATOR.

The starting circuit includes the batteries,
starting motor, keyswitch, safety start switch,
manifold heater switch and two manifold heating
elements. The safety start switch is mounted on
the drive control housing and is operated by the
safety lock lever which ensures that the circuit
is broken whenever the drive control lever is in
any position other than neutral.

The instrument and auxiliaries circuit, fed
through the keyswitch, is protected by a fuse.
A further fuse protects the lighting circuit.

In addition to the alternator warning light
the instrument panel also has warming lights
for the engine oil pressure, transmission oil
pressure, and fuel reserve.

Gauges are provided for the aircleaner
restriction, transmission oil temperature and
engine coolant temperature. A service meter and
panel light are on the left of the panel while the
work light switch, keyswitch, fuse box, wiper
and cab heater switch are on the right side of
the panel. An adjustable air vent is provided at
either end of the panel. Where a horn circuit is
provided the horn push is incorporated in the
centre of the work light switch.

BEFORE WORKING ON ANY PART OF THE
ELECTRICAL SYSTEM, DISCONNECT THE BATTERY
EARTH (NEGATIVE) TERMINAL OR ISOLATE THE
BATTERIES. DO NOT RUN THE ENGINE WITH THE
BATTERY DISCONNECTED AS SERIOUS DAMAGE
TO THE ALTERNATOR WILL RESULT.

When welding operations are being performed
on items attached to the machine, it is advisable
to disconnect the alternator to avoid any risk of
damage to the alternator.

Fig. 1

2. BATTERIES
2a. REMOVAL

(a) Release the catch and open the left rear
door (1-1).

(b) Disconnect the earth lead (1-2) supply lead
(4-2) and one end of the interconnecting lead
(3-2).

(c) Remove the nuts (2-2) and lift off the battery
clamp.

(d) Lift out the batteries.

Fig. 2



2b. INSTALLATION

(a) Position the batteries in the battery tray with
the negative (earth) terminal (1-2) to the front.

(b} Position the battery clamp and tighten the
nuts (2-2).

{(c) Connect the interconnecting link (3-2),
supply lead (4-2) and earth lead (1-2) in that
order,

Fig. 3

3. ALTERNATOR
3a. REMOVAL

(a) Remove the engine left side sheet referring
to GROUP 4

(b) Remove the left section of the fan guard.

(c) Release the spring clip and withdraw the
terminal block (4-3).

(d) Remove the bolt (3-3) and slacken the bolt
at the inner end of the adjusting brace.

(e} Remove the nut (1-3), support the alternator
and withdraw the bolt (2-3) then thread the
altemator pulley from the drive belts to remove
the alternator.
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3b. INSTALLATION

{a) Thread the pulley into the belts, ensuring
that the belts are correctly located on the crank-
shaft and fan pulleys, then locate the altemator
on its mounting bracket and insert the bolt (2-3).
Screw on the nut (1-3) finger tight.

(b) Install the brace bolt (3-3), adjust the belt
tension then tighten the bolt (3-3) and nut (1-3).
Tighten the bolt at the inner end of the brace.

{c) Connect the terminal block (4-3) and secure
with the spring clip.

(d) Instail the lefi section of the fan guard.
(e} Install the left side sheet.

4. STARTING MOTOR
4a. REMOVAL

(a) Remove the left side sheet referring to
GROUP 4.

(b} Disconnect the bracket {2-4) which supports
the engine fuel control cable,

(c) Disconnect the bracket (1-4) which supports
the oil cooler hoses.

(d) Remove the nut (4-4) to disconnect the
supply lead and remove the nut (3-4) to disconn-
ect the earth lead.

(e) Remove the bolits at the mounting flange
{5-4) and lift out the starting motor.

Tharany

Fig. 4
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4b. INSTALLATION

(a) Locate the starting motor on the engine with
the solenoid at the top then secure with the
bolts at the mounting flange (5-4)

(b) Connect the earth lead at the nut (3-4) and
the supply lead at the nut (4-4),

(c) Position and secure the fuel control cable
bracket (2-4) and the oil cooler hose bracket
(1-4).

5. MANIFOLD HEATERS
ba. REMOVAL

(a) Remove the left side sheet referring to
GROUP 4,

(b) Unscrew the terminal nut (1-5) and remove
the lead (2-5).

Fig. 5

(c) Remove the insulator (3-5) and lead (4-5).
(d) Unscrew the heater unit from the manifold.
Bb. INSTALLATION

(a) Screw the heater unit into the manifold.

(b) Install the lead (4-5), insulator (3-5), lead
(2-5) and terminal nut (1-5).

(c) Install the left side sheet.

TA2-189

6. INSTRUMENTS
6a. REMOVAL

(a) Remove the screws (1-6) and ease the instru-
ment panel from the support until the hoses
behind the air vents (2-6) are accessible, then
disconnect the hoses so that access can be
gained to the rear of the panel.

(b) Disconnect the leads at the relevant instru-
ment, switch or warning light and identify the
leads to aid assembly.

(c}) To remove the gauges, remove the nuis (1-7)
and clamps and withdraw the instrument from the
panel.

(d) To remove switches, remove the locknuts
(3-6) and withdraw the switch from the rear of
panel. For access to the work light switct
locknut, depress the spindle plunger through the
hole in the side of the knob (4-6) and pull ofi
the knob.

NOTE: ltems on the instrument panel are not
repairable and if faulty must be changed for new.

Fig. 7




6b. INSTALLATION

Reverse the removal procedure.

Fig. 8
7. CAB HEATER
7a. REMOVAL

1. MOTOR UNIT

(a) Disconnect the leads (1-8) &t the snap con-
nectors,

(b) Slacken the hose clips (7-8) at each side
and disconnect the air hoses.

(c) Remove the nuts (8 & 9-8) to free the motor
unit. The machine can still be used without the
motor unit provided the air hoses are made safe
and the nuts (8 & 9-8) are screwed onto the bolts
to secure the radiator to the separator plate,

2. RADIATOR

(a) Remove the left side sheet and close the
water tap (1-9).

(b) Remove the motor unit referring to sub-para.
1.

(c) Slacken the hose clips on the coolant hoses
(4-8) then disconnect and loop or plug the coolant
hoses as quickly as possible to prevent too much
coolant loss.

(d) Remove the bolts(5-8) at both sides to remove
the separator plate and radiator,
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3. AIR FILTER HOUSING

(a) Remove the air filter element through the
panel under the seat,

(b) Remove the radiator referring to sub-para. 2.

(c) Remove the bolts (3-8) to free the housing
from the bracket.

4. AS A UNIT ASSEMBLY

(a) Remove the filter element through the pane!
under the seat.

(b) Remove the cab base referring to Group 2.

(c) Remove the left side sheet and close the
water tap (1-9).

(d) Disconnect the leads (1-8) at the snap con-
nectors,

(e) Slacken the hose clips on the coolant hoses
(4-8) then disconnect and loop or plug the coolant
hoses to prevent too much coolant loss.

(f) Slacken the hose clips (7-8) at both sides
and disconnect the air hoses.

(g) Remove the bolts (2 & 6-8) and lift the
assembly clear,

Fig. 9
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Fig. 10

7b. DISMANTLING

(a) If the unit has been removed as an assembly
remove the bolts (1-10) on both sides fo free
the radiator and motor unit from the assembly.

(b) Remove the nuts (2 & 3-11) and bolis to
separate the motor unit (3-10) from the radiator
(2-10).

(c) To dismantle the motor unit remove the speed
nut {2-12) and lift the fan (3-12) from the spindle.

(d) Remove the screws (1-12) around the mount-
ing plate and remove the wraps.

(e) To remove the harness disconnect the leads
(1 & 4-11) at the motor and unsolder the connec-
tions at the resistor.

7c. INSPECTION AND REPAIR

(a) Clean dirt from the radiator core with water
or steam under pressure ensuring that the radiator
fins are not damaged.

(b) Flush the inside of the radiator with clean
water,

(c) Blank off one of the radiator connections
and adapt an air supply and pressure gauge to
the other connection. Immerse the radiator in
water and pressurise to 1.05 to 1.27 kg/Cm2
(156 to 18 Ib/in2). If air leaks are apparent,
reject the radiator.

Fig. 11

{d) Ensure that the seals on the motor are in
good condition.

7d. ASSEMBLY

(a) To install a new harness thread the brown
and green leads througn the grommet in the
mounting plate, then knot these leads to leave
approximately 475 mm (18.75 in) of free length
outside the plate. Thread the brown motor supply
lead through the grommet then solder both brown
leads to one resistor terminal and the green
lead to the other terminal. Connect the supply
and earth leads (1 & 4-11) to the motor.

Fig. 12



(b} To assemble the motor unit install the fan
on the motor spindle and press on the speed
nut (2-12). Position the wraps so that the harn-
ess is on the same side as a pair of mounting
holes, then secure with the screws (1-12).

(c) Mount the radiator and motor unit either side
of the separator plate and secure with the bolts
and nuts (2 & 3-11). The earth lead is secured
by the nut (3-11).

(d) Position the motor unit and radiator assembly
on the mounting bracket and secure with the
bolts (1-10).

7e. INSTALLATION
1. AS A UNIT ASSEMBLY

(a) Position the assembly and secure with the
bolts (2 & 6-8).

(b) Connect the leads (1-8) at the snap connec-
tors.

(c) Connect the air hoses and tighten the hose
clips (7-8).

(d) Connect the radiator hoses and tighten the
hose clips (4-8).

(e) Install the cab base referring to Group 2.

(f) Install the filter element through the panel
under the seat.

(g) Open the water tap (1-9) then top up the
engine cooling system while the engine is runn-
ing at low idle. Run the engine at a higher
speed for a few minutes to expel air from the
system and check for leaks. Top up the system
as necessary.

(h) Install the left side sheet.

2. AIR FILTER HOUSING

(a) Position the housing up to the bracket and
secure with the bolts (3-8).

(b) Install the radiator referring to sub-para. 3.

(¢) Install the air filter through the panel under
the seat.
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3. RADIATOR

(a) Position the radiator and separafor plate on
the bracket and secure with the nuts (5-8).

(c) Connect the coolant hoses and tighten the
hose clips (4-8).

(c) Install the motor unit referring to sub-para.
4 or, if the machine is to be used without the
motor unit, install the bolts and nuts (8 & 9-8).

(d) Open the water tap (1-9) then top up the
cooling system while the engine is running at
low idle. Run the engine at a higher speed for
a few minutes to expel air from the system and
check for leaks. Top up the system as necessary.

(e) Install the left side sheet.

4. MOTOR UNIT

(a) Position the motor unit on the separator
plate and secure with the bolts and nuts (8 & 9-8).

The earth lead is located under the nut (9-8).

(b) Connect the air hoses and tighten the hose
clips (7-8).

(c) Connect the leads (1-8) at the snap connec-
tors.

8. FRONT WINDSCREEN WIPER
8a. REMOVAL

(a) Remove the screw (2-13) to free the cover
then remove the nut beneath,

(b) Screw the nut (3-13) out of the pantograph
arm,

(c) Prise the wiper arm (1-13) from the spindle

then remove the serrated driver from the wiper
arm or spindle, whichever applies.

(d) Remove the nut (1-14) and washer.

(e) Remove the interior light referring to para.
10.

(f) Discornect the wiper motor lead (2-15).
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Fig. 13

(g) Remove the nuts, washers and bolts (1-15!
then lift the wiper motor clear. Remove the
spacer from the spindle.

8b. DISMANTLING

(a) Remove the horse-shoe clip (3-16) to separate
the link (1-18) from the motor crank taking care
not to lose the spacer under the clip and spring
disc under the link,

(b) Remove the bolis (2-16) and lift the motor
from the mounting bracket.

8c. ASSEMBLY

(a) If there is a need to run the motor, attach
battery leads to the GREEN and GREEN/RED leads
in the connector.

Fig. 14

Fig. 15

(b) Position the motor on the mounting bracket
and secure with the bolts (2-16).

(c) Position the spring disc on the motor crank
with the dished side of the disc towards the
crank then install the link (1-16), spacer and
horseshoe clip (3-16).

8d. INSTALLATION

(a) Position the spacer on the spindle, insert
the spindle through the hole in the front panel
then secure the motor to the mounting bracket
with the bolts (1-15), washers and nuts. Ensure
that the nuts are to the outside.

(b) Connect the wiper motor lead (2-15).

(c) Ensure that the interior light cables are

2




insulated to prevent a short circuit, then connect
the battery and run the wiper motor. Use the
wiper switch to stop the motor and park the
spindle. If the motor is stopped by means other
than the wiper switch, the spindle will not come
to rest in *he park position. Disconnect the
battery.

(dy If these were removed, install the seal,
plate (2-14), spacer, washer and bolt.

(e) Install the washer and nut (1-14).

(f) Position the serrated driver on the spindle.
(g) Screw the nut (3-13) into the pantograph
arm then position the wiper arm (1-13) on the
serrated driver so that the wiper blade is in the

park position as shown in Fig. 13.

vh) Install the nut to retain the wiper arm then
install the cover and secure with the screw (2-13).

(i) Again connect the battery and check that the
wiper motor runs and parks correctly. Disconnect
the battery.,

(i) Install the interior light referring to para. 10.

9. REAR WINDSCREEN WIPER
9a. REMOVAL

(a) Remove the screws (1-17) to disconnect the
leads.

Fig. 17
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Fig. 18

(b) Remove the screw (1-18) and prise the wiper
am from the spindle.

(c) Remove the seal nut (2-18) and the locknuts
(3-18) from the spindle.

(d) Remove the locknuts (4-18) and lift the wiper
motor clear.

9b. INSTALLATION

(a) Insert the spindle and the mounting bolt
through the holes in the rear panel then secure
the motor with the locknuts (3 & 4-18).

(b) Screw on the seai nut (2-18).

(c) Connect the leads at the screws (1-17) then
connect the battery and run the motor noting
the extremes of movement of the spindle.

(d) Position the wiper arm on the spindle and
secure with the screw (1-18).

(e) Run the motor and check that the wiper
blade gives an even sweep, if necessary adjust
the wiper arm on the spindle to achieve this.

(f) Disconnect the battery if further electrical
work is to be carried out.
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Fig. 19

10. INTERIOR LIGHT
10a. REMOVAL

{a) Turn the lens (1-19) anti-clockwise from the
"light off’ position until the pegs line up with
the slots in the surround then lift out the lens.

(b) Disconnect the leads at the screws (3-20).

(c) Remove the nuts (1-20) and lift off the cover
(2-20) complete with interior light.

(d) To remove the light from the cover, remove
the nuts from the screws (4-20) and lift out the
light unit.

10b. INSTALLATION

(a) If this was removed, position the light unit
in the cover with the switch at the top and secure
with the screws (4-20) and nuts.

(b) Thread the leads through the unit then posi-
tion the cover (2-20) and secure with the nuts

(1-20j.

(c) Connect the leads at the screws (3-20).

Fig. 20

(d) Line up the pegs on the lens with the slots
in the surround then press in the lens and turn
clockwise. The lower peg and slot are wider than
the other two pegs and slots.

(e} Connect the battery and check for satisfac-
tory operation, Disconnect the battery if
further electrical work is to be carried out.

11.  MISCELLANEQOUS ITEMS

Removal of these items is self-evident, their
locations being as follows:

(a) Engine coolant temperature transmitter,
This is screwed into the coolant manifold at the
top right front of the engine,

(b) Engine oil pressure transmitter.
This is screwed into the right side of the engine
to the rear of the oil filter,

(c) Fuel reserve transmitter.
This is screwed into the front of the fuel tank.

(d) Air filter restriction transmitter.
This is screwed into the induction manifold.
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1. DESCRIPTION

The fuel system consists of fuel filters,
injection pump and injectors mounted on the
engine, and a water trap and fuel tank mounted
at the rear of the loader frame. The fuel tank
has a lockable cap, fuel strainer and sight level
gauge.

This GROUP contains information required for
servicing the water trap and fuel controls, In-
formation for servicing the fuel tank, which forms
an integral structural member with the hydraulic
reservoir, is contained in GROUP 14. For infor-
mation on the remainder of the system refer to
the relevant Engine Service Manual.

Absolute cleanliness is essential to the
efficient operation of the fuel system. When
connections are broken they must immediately be
sealed against the entry of dirt. After reconn-
ection it will be necessary to vent the air from
the system referring to the Operator’'s Manual.

2. FUEL TANK

Refer to "Hydraulic Reservoir’ in GROUP 14.

3. WATER TRAP
3a. REMOVAL

(a) Close the fuel shut-off tap.

(b) Disconnect the fuel feed and supply tubes
(6 & 8-9 GROUP 14).

(c) Remove the bolts securing the water trap to
the reservoir and lift out the water trap.

3b. DISMANTLING
(a) Slacken the nut on the retainer (8-1) then
swing the retainer clear of the bowl (7-1) to free

the bowl.

(b) Remove the gasket (6-1) and filter gauze
(5-1).

(c) Remove the valve screws (2-1).

(d) If inspection proves it necessary remove the
pipe (4-1).

Fig. 1

3c. ASSEMBLY
(a) If this was removed, install a new pipe (4-1).

(b) Install the valve screws (2-1) in the water
trap top.

(c) Invert the top and position the gauze (5-1).
Position a new gasket (6-1) then the bowl (7-1).
Engage the retainer on the top then swing the
retainer into position and tighten the nut.

3d. INSTALLATION

(a) Position the water trap on the front face of
the hydraulic/fuel tank and secure with the bolts.

(b) Connect the fuel feed tube (8-9 GROUP 14)
and the fuel supply tube (6-9 GROUP 14).

(c) Open the fuel shut-off tap and check for
leaks. Vent the system.



4. FUEL CONTROL CABLE
4a. REMOVAL

1. PEDAL TO PUMP

(a) Remove the engine left side sheet referring
to GROUP 4

(b) Remove the centre floor plate referring to
GROUP 2.

(c) Remove the nut (1-2) to free the ball joint
from the injection pump lever,

(d) Slacken the nuts (3-2) and slide the cable
out of the support.

Fig. 2

(e} Remove the split pin and headed pin ({10-3)
to free the clevis from the inner arm.

(f) Slacken the locknuts then siide the cable
out of the support bracket (4-3) and clear of the
machine,

2. LEVER TO PEDAL

(a) Remove the centre floor plate referring to
GROUP 2.

(b} Remove the split pin and headed pin (2-3) to
free the clevis.

(c) Slacken the nuts and slide the cable (1-3)
from the support bracket.
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Fig. 3

(d) Remove the batteries referring to GROQUP 5.

{e) Remove the control lever knobs and quadrants
(1 & 2-4).

(f) Remove the bolts (3-4) then, from inside the
battery compartment manipulate the control
carrier until the end of the fuel control cable is
accessible, Remove the side cover from the
control carriers.

(g) Remove the nut to free the ball joint (1-5)
from the lever then slacken the locknut (2-5)

and screw the ball joint from the end of the
cahle.

Fig. 4
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(h) Slacken the nuts (3 & 4-5) then screw off the
upper nut (3-5), remove the washer and withdraw
the cable from the carrier and from the machine,
Take care not to lose the washer on the nut (4-5).

4b. DISMANTLING
1. PEDAL TO PUMP

(a) Slacken the locknuts and screw off the clevis
from one end and the ball joint from the other end.

(b) Screw off the locknuts.

(c) Screw off the outer conduit locknuts and
washers.

2. LEVER TO PEDAL
(a) Slacken the locknut and screw off the clevis.

(b) Screw off the outer conduit locknuts and
washers.

4c. ASSEMBLY

1. PEDAL TO PUMP

(a) Check that the correct cable has been selec-
ted. The swivel ends should measure 68 mm
(2.68 in) and the overall length of the inner
cable should measure 1400 mm (55.12 in).

(b) Screw on the outer conduit inner locknuts,
install two washers at each end then screw on the
outer locknuts,

(c) Screw on the inner cable locknuts.

(d) Screw a ball joint and clevis 13.0 mm (0.5 in)
onto the ends of the inner cable,

2. LEVER TO PEDAL

(a) Check that the correct cable has been
selected. The Swivel ends should measure 94 mm
(3.7 in) and the overall length of the inner cable
should measure 1400 mm (55.12 in).

(b) Screw on the outer conduit inner locknuts
then at one end only install two washers and
screw on the outer locknut.

(c) At the same end screw on the inner cable
locknut and screw the clevis 13.0 mm (0.5 in)
onto the cable.

4d. INSTALLATION
1. PEDAL TO PUMP

(a) Thread the cable assembly into position on
the machine so that the clevis end is atthe pedal.

(b) Slide the cable into the support (4-3) such
that the support is between the two washers then
just nip up the locknuts.

(c) Turn the clevis as necessary to line up then
install the headed pin (10-3) and split pin.
Tighten the clevis locknut,

(d)y Slide the cable into the support such that the
support is between the two washers then just
nip up the locknuts (3-2).



(e) Turn the ball joint as necessary o line up
then secure to the injection pump lever with the
nut (1-2). Tighten the inner cable locknut up
to the ball joint.

(f) Adjust the cable referring to para. 4e.

(g) Install the centre floor plate referring io
GROUP 2.

(h) Install the engine left side sheet referring
to GROUP 4.

2. LEVER TO PEDAL

(a) Thread the cable assembly into position on
the machine so that the clevis end is at the pedal.

(b} Slide the cable (1-3) into the support such
that the support is between the two washers then
just nip up the locknuts.

(c) Turn the clevis as necessary to line up then
install the headed pin (2-3) and split pin. Tighten
the locknut up to the clevis.

(d) Position a washer up to the nut (4-5), thread
the cable through the hole in the base of the
control carrier, thread on the washer and inner
nut {3-5).

(e) Screw on the locknut (2-5) then screw the
ball joint (1-5) 13.0 mm (0.5 in} onto the cable.
Turn the ball joint as necessary to line up then
secure to the lever with the nut, Tighten the
locknut (2-5) up to the ball joint.

(f) Adjust the cable referring to para. 4e.

(g) Manipulate the control carrier into position
and secure with the bolts (3-4).

(h) Install the quadrants (1 & 2-4) and control
lever knobs.

(i) Install the batteries referring to GROUP 5.

(j) Install the centre floor plate referring to
GROUP 2.

d4e. ADJUSTMENTS

(a) Stacken the bolt (5-3) and pull the free end
of the sSpring as far forward as possible o take
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up clearance around the shaft, then tighten the
bolt. Release the spring.

(b} Remove the split pin and clevis pin (2-3) to
free the lever to pedal cable clevis.

(c) Move the injection pump lever to touch the
high idie stop then adjust the cable nuts (3-2)
and the nuts at the bracket (4-3), as necessary
to provide a 2.0 mm (0.080 in) clearance (A-6)
between the spring and the lug on the inner arm.

Fig. 6

(&) Set the control lever to the high idle position
and adjust the cable nuts (1-3 and 3 & 4-5) until
the injection pump lever just touches the high
idle stop.

{f) Move the conirol lever to the start position
then adjust the bolt (2-2) to make the injection
pump stop lever just touch the stop plunger.

(g} With the engine running at high idle speed,
depress the pedal and adjust the hook bolt (9-3)
to give an engine speed of 16800 rev/min,

{h) If insufficient adjustment is available on the
outer cable locknuts, the ball joints and/or
clevises may be screwed further onto the cables
to provide additional adjustment,
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5. DECELERATOR/BRAKE PEDAL
5a. REMOVAL

(a) Remove the centre floor plate referring to
GROUP 2.

(b) Remove the split pin and headed pin (2-3) to
free the lever to pedal cable clevis.

(c) Remove the split pin and headed pin (10-3)
to free the pedal t pump cable clevis then
slacken the nuts at the bracket (4-3) and slide
the cable from the support bracket.

(d) Remove the split pin and headed pin to free
the brake pedal lock cable clevis from the pawl
(7-3) then free the cable from the anchor.

(e) Remove the split pin and headed pin (8-3) to
free the brake rod from the pedal hub.

(f) Remove the bolts (6-3) to free the pedal from
the hub then lift out the pedal.

(g) Remove the bolts (3-3) and lift the bracket
assembly from the machine.

5b. DISMANTLING

(a) Remove the bolt (5-7) to free the decelerator
spring (6-7).

(b) Free the ends of the return spring (3-7) from
the pins.

(c) Drive out the roll pins (8 & 12-7).

(d) Tap out the shaft (13-7) removing the outer
arm (11-7), spring (10-7), inner arm (9-7), hook
bolt anchor (7-7), spring (6-7), hub (4-7) and
spring (3-7) as they become free to do so.

(e) Remove the bolts (1-7) to free the cable
support.

(f) Remove the bolt (2-7) to free the pawl, spring
and washers.

(g) Slacken the locknut and screw off the outer
nut to free the hook bolt from the anchor.

(h) If inspection proves it necessary, press the
bushes from the outer arm, inner arm, hub and
pawl.

TAZZA8Y

Fig. 7

bc. ASSEMBLY

(a) If these were removed, press new bushes into
the outer arm, inner arm, hub and pawl,

(b) Screw a locknut onto the hook bolt, thread
the hook bolt into the anchor then screw on the
outer nut,

(c) Secure the cable support to the bracket with
the bolts (1-7).

(d) Position a plain washer on the bolt (2-7).
Position the pawl so that the slotted hole is
uppermost and the point is forward then pass the
bolt through the bush from the right. Position
the thick washer and spring on the bolt then bolt
the pawl to the right side of the inner support
locating the spring in such a manner that the
point of the pawl is pulled rearward.

(e) Insert the rod (13-7) into the right boss then
thread on the spring (3-7), hub (4-7), spring
(6-7), hook bolt anchor (7-7), inner arm (9-7) and
spring (10-7) as the rod is pushed in. Thread on
the outer arm (11-7) at the same time manipulating
the lug on the arm under the leg of the spring
(10-7) so that the contacting lugs on the inner
and outer arms are firmly clamped together by
the spring. Push the rod through into the left
boss, align the holes and drive in the roll pin
(12-7).

(f) Drive in the roll pin (8-7).



(g) Secure the decelerator spring with the bob!t
(5-7).

(h) Spring the legs of the spring (3-7) over the
pins in such a manner that the hub is held
against its stop by the spring force.

5d. INSTALLATION

(a) Position the assembly on the machine and
secure with the bolts (3-3).

(b) Thread the boot onto the pedal then position
the pedal on the hub and secure with the bolts
(6-3).

(c) Locate the brake rod on the cross shaft then
secure to the pedal hub with the headed pin
(8-3) and split pin. With the brakes correctly
adjusted (GROUP 11) and the pedal against its
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stop there must be 3.00 mm (0.125 in) clearance
between the brake rod and cross rod. If nece-
ssary adjust the length of the brake rod o suit.

(d) Position the brake pedal lock cable in its
anchor then secure the clevis to the pawl (7-3)
with the headed pin and split pin.

(e) Slide the pedal to pump cable into the support
such that the support is between the two washers
then just nip up the locknuts (4-3).

(f) Connect the clevis with the headed pin
(10-3) and split pin.

(g) Adjust the fuel control cables referring to
para. 4e. The lever to pedal cable clevis pin
(2-3) will be instalied during this procedure,

(h) Install the centre floor plate referring to
GROUP 2.
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1. DESCRIPTION

The engine used in the 165 Loader is an
international 8 cylinder, 4 stroke, overhead valve,
direct injection diesel. The engine is mounted
to the transmission case and is given additional
support by the use of side bars.

Instructions in this group cover the removal
and installation of the engine., For detailed
information of engine servicing refer to the
Engine Service Manual.

2. ENGINE
2a. REMOVAL

(a) If suitable lifting and transporting equipment
is available the engine can be removed without
removing the [ift arms. Alternatively, remove the
1ift arms referring to GROUP 3.

(b) Remove the radiator referring to GROUP 4.

{c) Remove the bolts (3-1) to free the oil drain.

(d) Suitably sling the radiator guard assembly
{2-1) then remove the bolts (1-1) on each side and
{ift the radiator guard clear.

Fig. 1

(e) Refer to GROUP 14 to disconnect the hydr-
aulic pump suction and pressure hoses.

Fig. 2

{fy Remove the bolts (1-2) to free the pump/
engine mounting from the side bars taking care
not to lose the shims (2-2).

{g) On the engine right side disconnect the oil
pressure transmitier (1-3), coolant temperature
transmitter (4-3), and cab heater hose (3-3).

{h} Remove the starting motor referring to GROUP
5.

(i) On the engine left side disconnect the alter-
nator (1-4), the manifold heaters (4-4) and the
restriction indicator transmitter (5-4) then unclip
the hamess and lay clear of the engine.

Fig. 3




Fig. 4

(i) Close the fuel shut-off tap then disconnect
the fuel supply (3-4) at the filter and the spill
return (6-4) at the T junction behind the inlet
manifold.

(k) Disconnect the cab heater hose (2-4).

(1) Securely sling the engine then remove the
bolts (2-3) on both sides.

(m) Carefully ease forward the engine until the
flywheel is clear of the mainframe then lift the
engine onto a suitable stand,

(n) If removal of the hydraulic pump is necessary
remove the bolts (3-2) to free the mounting
bracket from the engine,

2b. INSTALLATION

(a) If this was removed, secure the hydraulic
pump mounting bracket to the engine with the
bolts (3-2). Tighten the 12 mm bolts to 10.5 to
11.75 kgm (75 to 85 Ibft) and the 5/8 in bolts to
23.5 to 26 kgm (170 to 190 Ibft).

(b) Securely sling the engine and position it in
front of and square to the mainframe. Long studs
screwed into two opposite holes in the mainframe
will help to maintain squareness.

(c) Ease the engine rearward turing the crank-
shaft as necessary to engage the coupling.

Install the bolts (2-3) on both sides then remove
the sling.

ENGINE
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(d) Measure the gap (A-5) between the block on
the side bar and the block on the pump/engine
mounting at both sides. Add 1.00 mm (0.040 in)
to these measurements and make up a shim pack
for each side. If the measurements differ DO NOT
equalize the shim packs.

i i[ B42-58
[

=

Fig. 5

(e} Screw a spare mounting bolt into the rear
hole of each side bar block to act as jacking
bolts (1-5) then jack up the engine far enough to
allow the selected shims to be inserted. Screw

in the mounting bolts (1-2) finger tight then

remove the jacking bolts and tighten the mounting

bolts.

(f) Refer to GROUP 14 to connect the hydraulic
pump suction and pressure hoses.

(g) Position the wiring harness then on the
engine right side connect the coolant temperature
fransmitter (4-3), oil pressure transmitter (1-3)
and cab heater hose (3-3).

(h) Install the starting motor referring to GROUP
5.

(i) On the engine left side connect the manifold
heaters (4-4), the restriction indicator trans-

mitter (5-4) and the alternator (1-4).

(j) Connect the spill return (6-4) and the fuel

supply (3-4).



ENGINE
GROUP 7
PAGE 3

(k) Connect the cab heater hose (2-4).

(1) Position the radiator guard (2-1) and secure
with the bolts (1-1).

{m) Position the oil drain and secure with the
bolts (3-1).

(n) Install the radiator referring to GROUP 4.

(o) Open the fuel shut-off tap, vent the fuel
system and check the functioning of the fuel
control.  Refer to GROUP 6 if adjustment is
required.

{p) Install or lower the lift arms as appropriate,
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1.  GENERAL
1a. DESCRIPTION

A torque convertor is a means of transmitting
power hydraulically. It depends for its operation
on the energy produced from fluid in motion. This
is known as kinectic energy. The oil movement
is induced centrifugally and systems operating
on this principle are called hydrodynamic drives.

Another type of hydrodynamic drive is the
fluid coupling. The difference between the two
units is that if a load is applied to the output
shaft of a fluid coupling the speed and torque of
both input and output shaft would be reduced,
whereas a load applied to the output shaft of a
torque convertor will reduce output shaft speed
and increase output shaft torque with little or no

B42-130

Fig. 1
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change in input shaft speed and torque. Thus a
torque convertor will allow an engine to run
consistently at its most economical speed under
varying load conditions.

1b. OPERATION
1. FLUID COUPLING

A fluid coupling consists of a casing, one
half of which is divided by radial vanes to form
the impellor (1-1). This is driven by the engine.
The turbine (2-1) is similar in appearance to the
impelior but is free to rotate within the casing
and is connected to the output shaft (3-1). The
casing is almost full of fluid.

A fluid coupling will always slip which
means that the turbine is always slower than the
impellor. Thus, the centrifugal pressure induced
at the outer edge, or tip, of the impellor is higher
than the centrifugal pressure induced at the tip
of the turbine so that circulation can take place
in the direction of the arrows in Fig. 1. This
circulation, however is not the main driving
force. Drive is due almost entirely to the rapid
change in speed of the fluid in the path of engine
rotation as distinct from flow round the circuit.

Fluid is pushed by the vanes of the impellor in
the direction of engine rotation and in so doing
absorbs energy from the engine in moving rapidly
from the centre, or eye, to the tip. The vanes of
the turbine are in the way of the fast moving
fluid and rapidly slow it down as it moves from
the tip to the eye. The energy absorbed by the
fluid in the impellor is given up in the turbine in
the form of turning torque.



TORQUE CONVERTOR
GROUP 8
PAGE 2

Due to the close relationship between the
turbine and impellior, speed and torque at the out-
put shaft will be almost the same as the speed and
torque at the input shaft (4-1) apart from losses
due to slip and friction. As the load on the out-
put shaftincreases, slowing down the turbine, the
effect will be to resist the movement of fluid
which in turn will resist the impellor and so
require more effort from the engine to maintain

torque.

As the load increases, the tendency to slip
also increases, so that if the output shaft is
stalled the engine will keep on running but at

a greatly reduced speed.

2. TORQUE CONVERTOR

The operation of the torque convertor is
basically the same as for the fluid coupling. It
is still dependent on the gain in the kinetic
energy in the fluid moving across the impelor
and the circulation of fluid between impellor and
turbine but use is now made of the kinectic
energy remaining in the fluid as it passes from
the eye of the turbine to the eye of the impellor.
This is achieved by introducing a series of vanes
between the turbine and impellor and known as a
stator or guide wheel. Fig. 2 shows a diagram-
atic cross section of a torque convertor.

The guide wheel (1-2) is bolted to the guide
carrier (4-2) and does not rotate. It can be seen
that fluid leaving the turbine (2-2) must pass-
through the guide wheel in order to reach the
impellor (3-2). The vanes of the guide wheel
direct the fluid leaving the turbine onto the
impellor vanes in the direction of impellor rota-
tion so helping to drive the impellor.

As load on the output shaft increases, slow-
ing down the turbine, the heavier the jet of fluid
being forced through the guide wheel to drive -the
impellor and maintain impellor speed.

L L 2\
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Fig. 2



1c. FLOW IN THE SYSTEM

Fluid is drawn from the transmission case,
through a suction strainer, by the pump (7-3)
which delivers it via the oil cooler (2-3) and
pressure filter (1-3) to the control valve (3-3).
The pressure is regulated in the control valve
by the drive pressure regulating valve (4-3)
so that an adequate supply to the torque conver-
tor is maintained. The fluid then passes to the
transmission pump housing where it is ducted
forward by the guide carrier to enter the torque
convertor at the junction of the turbine and guide
wheel. Oil leaves the torque convertor at the
junction of the guide wheel and impellor to be
ducted by the guide carrier to the lubrication
pressure regulation valve (5-3) in the control
valve and back to the transmission case. The non-
return valve (6-3) provides a return passage for
drive fluid from the directional spool when
in neutral.

2. TORQUE CONVERTOR
2a. REMOVAL

Remove the transmission pump housing and
torque convertor assembly referring to GROUP 9.
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Supply to torque convertor

Return from torqgue convertor

Reservoir fluid

B42135

Fig. 3
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2b. DISMANTLING {c) Remove the circlip (1-6) and lift out the

(a) Remove the screws (2-4) and lockwashers turbine (2-6). If the .turbine is tight on the hub,
securing the rotating housing (1-4) to the impellor flame heat the t‘f"b'"e bore to 100 to 120°C
(3-4) then lift off the rotating housing. (212 to 2480F) to aid removal.

TA42-132 ,

THA2-130

Fig. 6

Flo- 4 (d) Press the hub assembly (1-7) from the rotat-
ing housing (2-7). If inspection proves it necess-
ary press the shaft (3-8) from the bearing (1-8)
and remove the spacer (2-8).

(b) To remove the drive spider (2-5) remove the
nuts (1-5) and spacing washers beneath.

Fig. 5 Fig. 7
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Fig. 8

(e) Remove the socket headed screws (1-9) inside
the guide wheel to free the clamp plates (2-9).
Lift the guide wheel off the roll pins (3-9).

Fig. 10

(b} inspect the impellor, guide wheel and turbine
for damage or fracture.

2d. ASSEMBLY

(a) Position a new gasket on the impellor then
install the pump drive gear aligning the bolt
holes. Position the clamp plates (4-10) then
press the impellor, gear and clamp plates to-
gether with-20 000 to 30 000 kg (20 to 30 ton).
0il the threads of the bolts (3-10) then screw in
and tighten to 2.1 to 2.35 kgm (15 to 17 Ibft).

TA42-135

Fig- 9
(f) Lift the impellor (1-10) from the guide carrier
(2-10). The pump drive gear is bolted to the
impellor.

{g) Remove the bolts (3-10) and clamp plates
(4-10) from inside the impellor, remove the pump
drive gear (1-11) and discard the gasket.

2c. INSPECTION

(a) Thoroughly clean all parts and clean all
gasket material from mounting faces.

Fig. 11



(b) Position the impellor assembly (1-10) on the
guide carrier (2-10). |f the guide carrier is in
position in the pump housing take care not to
damage the oil seal with the pump drive gear.

(c) Locate the guide wheel on the guide carrier
roll pins (3 C) noting that these holes and the
bolt holes are offset to ensure correct alignment
of the oilway (4-9). Install the clamp plates
(2-9) then install’ and tighten the socket headed
screws (1-9).

(d) If these were removed, position the spacer
(2-8) on the shaft (3-8) then press on the bearing
{1-8).

(e) Press the hub assembly (1-7) into the rotating
housing (2-7).

(t) Flame heat the turbine bore to 100 to 120°C
(212 to 2489F) then locate the turbine (2-6) on
the hub and secure with the circlip (1-6).

TORQUE CONVERTOR
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(g) Coat the mating faces of the impellor and
rotating member with Loctite Superflex Silicone
Sealant RTV2 then position the gasket on the
impelior face and position the rotating member on
the spigot and gasket aligning the screw holes,
Screw in the screws (2-4) and lockwashers.
Tighten each screw a little at a time in a diagonal
sequence until the final torque is reached on
each screw.

(h) Position the drive spider (2-5) and secure
with the spacing washers and nuts (1-5) tightened
t0 2.9 kgm (21 Ibft).

2e. INSTALLATION

Install the torque convertor and transmission
pump housing assembly referring to GROUP 9.
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Fig. 1

1.  GENERAL
1a. DESCRIPTION

The power shift transmission is designed to
provide high speed directional and range changes
by the use of multi-plate, hydraulically operated
clutches.

The transmission has a high and low speed
range with forward and reverse in each range,
The range is selected by movement of the control
lever across the cenire of the H gate, while
direction is selected by forward or rearward
movement, consequently the range is automatic-
ally selected before the direction is engaged.
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1b. OPERATION
1. NEUTRAL (Refer to Fig. 2)

Oil is drawn from the reservoir by the trans-
mission pump (1) and delivered past the cold oil
relief valve (2) through the oil cooler (3) and
pressure filter (4) to the transmission control
valve. A tapping in the control valve supplies
oil to the steering/brake control valve (18).

In the Neutral position the pump flow passes
through the directional spool 19}, check valve (8)
and torque convertor (6) to the lubrication galler-
ies and also to the range spool (10), the smaller
piston of the rate of rise valve (11) and across

the range sequencing spool (14) to the direction-
al sequencing spool (15). The range spool is in
either high or low position at all times and
directs oil to the other side of the range sequenc-
ing valve and to the selected side of the range
clutch packs (16).

The larger piston in the rate of rise valve
is open to reservoir so that the pump flow lifts
the smaller piston and oil pa‘sses into the lubri-
cation galleries, 0il at lubrication pressure is
supplied to the lubrication galleries in the clutch
packs and through the spool centre drillings to
the unselecled side of the clutch packs. Excess
oil exhausts through the lubrication pressure
regulating valve (5),

- Drive pressure

Lubrication pressure

Reservoir return
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2. LOW/REVERSE (Refer to Fig. 3)

When the directional spool is moved to the
reverse position the oil flow is directed through
the orifice (13) to the directional seguencing
spool.. The increased pressure moves this spool
from the central position allowing the oil flow to
the other side of the sequencing spool to pass to
the small orifice (12) in the rate of rise valve
line. The small orifice allows a steady build up
of pressure against the larger piston in the rate
of rise valve, Due to the greater face area of
the larger piston it is forced down and the central
pin moves the smaller piston to close the lubrica-
tion gallery port. This causes a rapid rise in the
pressure in both clutch packs but when this
pressure reaches 17.6 kg/cmZ (250 Ib/in2) the
drive pressure regulating valve (7) opens allowing

excess oil to be diverted through the torque
convertor and lubrication pressure regulation
valve to the reservoir.

The time taken for the oil to pass through
the orifices to move the directional sequencing
spool and the rate of rise pistons, ensures a
smooth clutch take-up and eliminates shock loads
on the ftransmission when making directional
changes.

When the directional spool is moved back
to Neutral the pressure on the directional sequen-
cing spool drops allowing the spool to move back
to the central position, thus opening the line
behind the larger piston in the rate of rise valve
to reservoir, The smaller piston in the rate of
rise valve lifts, allowing the pump flow to pass
into the lubrication galleries and the drive press-
ure regulating valve closes. The oil flow is then
as shown in Neutral.

- Drive pressure

Lubrication pressure

Peservoir return
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3. HIGH/FORWARD (Refer to Fig. 4)

When the selector lever is moved across to
the high range position of the gate the range
spool directs oil flow to the range sequencing
spool and to the selected side of the range
clutch packs.

Further movement of the lever to the forward
position of the gate positions the directional
spool to direct oil to the directional sequencing
spool. The increased pressure moves the spool
from the central position allowing the oil flow
to the other side of the sequencing spool io pass
to the small orifice in the rate of rise valve line.
The small orifice allows a steady build up of
pressure against the larger piston in the rate of
rise valve. Due to the greater face area of the
larger piston it is forced down and the central
pin moves the smaller piston to close the lubri-

cation gallery port. This causes a rapid rise in
the pressure in both clutch packs but when this
pressure reaches 17.6 kg/cm2 (250 Ib/in2) the
drive pressure regulating valve opens allowing
excess oil to be diverted through the torque con-
vertor and lubrication pressure regulation valve
to reservoir. The time taken for the oil to pass
through the orifices to move the directional
sequencing spool and rate of rise pistons, ensures
a smooth clutch take-up and eliminates shock
loads on the transmission when making direction-
al changes.

When the directiopal spool is moved back
to Neutral, the pressure on the directional sequen-
cing spool drops allowing the spool to move
back to the central position thus opening the line
behind the larger piston in the rate of rise valve
to reservoir. The small piston in the rate of rise
valve lifts allowing the pump flow to pass into
the lubrication galleries.

- Drive pressure

Lubrication pressure

Reservoir return







2. TRANSMISSION PUMP HOUSING
2a. REMOVAL

(a) Remove the engine referring to GROUP 7 then
remove the mainframe spacer. Remove the floor-
plates in the cab. Removing the cab base, refer-
ring to GROUP 2, will give better access but is
not essential.,

(b) Disconnect the control cables at the spools
and disconnect the hoses at the selector valve.

Fig. 5
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(c) Remove the bolts (1 & 2-5), top cover (3-5)
and gasket. Remove the socket headed bolts
(4-5) and bolts (5-5) then lift off the selector
valve (6-5). If the valve is difficult to lift off, a
jacking hole (9-5) is provided. Remove the
bolts (7-5) and lift off the control valve (8-5).
Discard the gaskets.

(d) Remove the socket headed bolts (1-6), sand-
wich plate (2-6) and gasket beneath. Remove the
recessed sockei headed bolts (3-6), base plate
(4-6) and gasket.

Fig. 6
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Fig. 7
(e) Remove the oil tubes (1-7) and discard the
"0’ rings (2-7). Remove the connecting block
(4-7) to provide better access to the mounting
bolts (3-7).

Fig. 9

(f) Remove the nuts (1-8) to free the flywheel
pilot.(2-8). Discard the gasket.

Fig. 8

Fig. 10



(g) Remove the bolt (1-9) and retainer plate
(2-9) from the end of the driving shaft,

(h) Remove the bolts (3-7), remove the torque
convertor and pump housing assembly (1-10)
from the front bearing carrier (2-10) and discard
the gasket and ‘O’ ring (3-10).

NOTE: The following operations detail the pro-
cedure for removing the torque convertor and
guide carrier assembly from the pump housing.
If only the torque converfor requires dismantling
this can be done at this stage referring to GROUP
8.

(i) Remove the bolts (1-11) and connecting block
(2-11) then discard the gasket beneath.

Fig. 11

(i) Withdraw the five tubes (1-12) and discard
the 'O’ rings.

(k) Remove the six screws (1-13) and withdraw
the torque convertor assembly (1-14) from the
housing.
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Fig. 12

Fig. 14
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Fig. 15

2b. DISMANTLING

(a) Remove the dowel bolts (2-14) and standard
bolts (3-14) then remove the seal carrier (1-15).
Discard the gasket.

(b) If inspection proves it necessary, press the
oil seal (2-15) from the carrier.

TAd2-157

Fig. 16

Fig. 17

(c) Remove the screws (1-16) and withdraw the
pump assembly (3-17) from the housing. Discard
the gasket,

(d) Remove the nut (1-17) and draw the gear
{2-17) from the shaft. Remove the key from the
shaft.

2c. INSPECTION AND REPAIR

(a) Clean off all traces of gasket from mounting
faces.

(b) Check the pump driven gear for damage.

2d. ASSEMBLY

(a) Install the key to the pump shaft then install
the gear and nut (1-17).

(b) Position a new gasket on the pump mounting
face then install the pump and secure with the
mounting screws (1-16).



TRANSMISSION

GROUP 9
PAGE 9
(c) Using a special tool manufactured to the
dimensions shown in Fig. 18 press a new oil seal
into the seal carrier referring to Fig. 19.
C
R A
F
i
~Ji5°
— ~
| G
B H
A ° K
T TA42-24
- Fig. 19
B42-45
A. 178 mm (7.00 in) H. 101 mm (4,00 in)
B. 32 mm (1,25 in) J. 131 to 132 mm
C. 146 mm (5,75 in) (5.16 t0 5,19 in)
D. 108 mm (4,25 in) K. 165.48 to 165.73 mm
E. 24 mm (0.94 in) (6.515 to 6,525 in)
F. 6 mm (0.25 in) L. 2,79 to 3.55 mm
G. 22 mm (0.88 in) (0.110 to 0.140 in) (d) Position a new gasket on the seal carrier
. (0.50 in) mounting face and locate the seal carrier on the
. 13 mm (0. in .
r. 6mm (0.25 in) housing.
(e) Install and tighten first the dowel bolts

Fig. 18 (2-14) then the standard bolts (3-14).
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2e. INSTALLATION

NOTE: If the guide carrier was not removed from
the transmission pump housing ignore operations
(a) to (f).

(a) Insert the special tool, manufactured to the
dimensions shown in Fig. 20, through the pump
housing from the opposite side to the oil seal
locating the tool flange in the housing bore.
This special tool guides the torque convertor
into position and prevents the oil seal lips from
being damaged by the pump drive gear. Refer
to Fig. 21.

(b) Position the torque convertor assembly over
the pump housing and carefully lower onto the
tool shaft meshing the pump gears as the assem-
bly is lowered.

(c¢) Turn the guide carrier as necessary to align
the connecting tube holes then carefully invert
the assembly. As the guide carrier spigot enters
its bore the tool will be pushed out and can then
be removed.

(d) Install and tighten the six screws (1-16).

(e) Install new O’ rings on the tubes (1-12) and
install the tubes into the housing and guide
carrier,

(f) Using a new gasket install the connecting
block (2-11).

R — ;
54 L
R B 5
\ T
A F
A N J b
30", —
30 A |
O T | B42-46

A. 89.966 to 89.992mm, E. 4.8 mm (0.19 in}

(3.542 to 3.543 in) F. 37.9 to 38.05 mm
B. 19 mm (0.75 in) (1.496 t0_1.498 in)
C. 197 mm (7.75 in) G. 3 mm (0.12 in)
D. 2.5mm (0.1 in) H. 45° x 1.5 (0.06 in)

Fig. 20

Rev. 7/76

Fig. 21

(g) Check the condition of the sealing rings
(1-22) on both clutch shafts then position a new
gasket and ‘O’ ring (3-10) on the front bearing
carrier (2-10). Using Loctite R.T.V. (Part No.
3120 158R1) form a 0.7 mm (0.030 in) bead around
the suction and discharge slots in the gasket.

(hy Lift the torque convertor and pump housing
assembly (1-10) into position, taking care not to
damage the sealing rings, then secure to the
front bearing carrier with the bolts (3-7).

(i) Install the retainer plate (2-9) on the end of
the driving shaft and secure with the bolt (1-9)
tightened to 2.9 to 3.3 kgm (21 to 24 Ibft).

(i} Coat both sides of the flywheel pilot gasket
with Loctite Superflex silicone sealant RTV2 and
position the gasket on the studs. Install the
flywheel pilot (2-8) and secure with the nuts
(1-8) tightened to 2.9 kgm (21 Ibft).

(k) Position a new gasket and install the connec-
ing block (4-7).

(I) Install new °0O° rings (2-7) to both ends of
the oil tubes (1-7) then locate the tubes in the
connecting blocks and pump housing.

(m) Clean the mainframe, baseplate and sand-
wich plate mounting faces then install a new
gasket and baseplate (4-6) aligning the tubes
to feed into the plate. Install a new gasket and
the sandwich plate (2-6).

(n) Position new gaskets then install the selec-
tor valve (6-5) and control valve (8-5). Install a



new gasket and the top cover (3-5) nouny st
the bolts (2-5) are shorter than the other bolts
(1-5).

(o) Connect the hoses at the selector valve and
the control cables at the spools.

(p) Install the engine referring to GROUP 7.

(a) Check the correct functioning and adjustment
of the transmission controls, referring to para.
2f. then install the cab floor plate.

2f. ADJUSTMENTS

(a) It is possible to cross the cables to the
transmission control valves during installation.
To check this, run the engine at a fast idle and
slowly move the control lever from centre to left
or right. Any tendency for the loader to move will
indicate that the cables are crossed. If this
occurs, disconnect the cables at the transmission
control valves, uncross them and connect to the
correct spools.

(b} 1t is important that applying the safety lock
lever does not move the forward/reverse spool
from the neutral position. To check this, position
the control lever in the neutral position then
slowly apply the safety lock lever. Any tendency
for the control lever to move forward or rearward
can be corrected by adjusting at the cable lock-
nuts near the valve,

3. DIRECTIONAL CLUTCH
3a. REMOVAL

(a) Remove the transmission pump housing
assembly referring to para. 2b.

(b) Remove the discharge tube (5-6) through the
top of the main frame and discard the 'O’ rings.

(c}) Remove the two socket headed screws (4-10)
to free the discharge connecting block from the
rear of the front bearing carrier then lay the
connecting block in the rear frame.

(d) Remove the sealing rings (1-22) from both
clutch shafts and the outer snap rings (3-22)
from both bearings (2-22).

(e) Remove the securing bolts (4-22), install
extiractor bolts into the tapped holes then evenly
and progressively tighten the bolts to remove the
front bearing carrier. Discard the gasket. Re-
move the suction tube (4-23), which may have
come away with the front bearing carrier, and
discard the 'O’ rings.
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Fig. 23

(f) Remove the circlip (1-23), bearing (2-23),
spacer and gear (3-23) from the range clutch
shaft.

(g} Withdraw the directional clutch shaft assem-
bly (6-23).
3b. DISMANTLING

(a) Remove the circlip (1-24), thrust race (2-24)
and thrust washer (3-24).

(b) Remove the reverse gear (1-25), thrust washer
(2-25) and thrust race (3-25).
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Fig. 24

(c) Remove the snap ring (4-25 & 1-26) and with-
draw the backplate (2-26).

(d) Remove the clutch plates (3-26) from the
spider.

Fig. 25

Fig. 26

Fig. 27
(e) Remove the circlip (1-27), bearing (1-28),
bearing spacer (2-28) and thrust washer (3-28).

(f) Remove the forward gear (4-28), thrust washer
(1-29) and thrust race (2-29).

Fig. 28
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Fig. 29

(g) Remove the snap ring (3-29), back plate
(4-29) and clutch plates (5-29) from the spider.
(h) Progressively and evenly slacken the nuts
(

1-30) until the spring pressure is relieved then
remove the nuts and withdraw the pistons from the
clutch spiders.

(i) Remove the springs (1-31), spring retainers

Fig. 30
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Fig. 31

(2-31) and the washers (3-31) from the spring
retainers,

(i) Remove the piston rings (5-31) and expander
rings from the pistons and the piston rings (6-31)
from the spiders.

(k) Remove the inner snap ring (3-30) from both
spiders.

() If it is nccessary to separate the two clutch
spiders scribe a mark across both spiders and
the clutch carrier to aid alignment during assem-
bly then remove the nuts (1-32) and bolts. Re-
move the circlip and splined spider then press
the remaining spider and clutch carrier from the
shaft.

(m) If inspection proves it necessary remove the
circlip (5-30) and remove the bearing inner race
(6-30).

Fig. 32
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3c. INSPECTION

{a) Thoroughly clean all parts paying particular
attention to the oil galleries in the shaft ensuring
that they are free from obstruction,

(b) Check the clutch pack return springs, these
must be of equal length, if in doubt fit a new set
of springs.

(c) Inspect bearings for excessive wear or dam-
age. Serviceable bearings must be cleaned,
oiled and wrapped until required for assembly,

(d) Check the clutch spiders, gears and shafts
for wear and damage.

(e) Check the clutch plates for signs of wear,
overheating or distortion. Comparison with new
plates will give some indication of the amount
of wear,

3d. ASSEMBLY

(a) If new plates are to be fitted these must be
pre-soaked in recommended transmission fluid
for at least one hour before assembly. This will
prevent the possibility of damage to the plates
on initial start up after rebuild before lubrication
pressure builds up. Applying a coat of oil during
assembly is NOT sufficient.

(b) If this was removed press on a new bearing
inner race (6-30) and secure with the circlip
(5-30).

(c) Install the circlip (1-33) onto the shaft then
install the splined spider to contact the circlip.
Lubricate the bores of the clutch carrier and plain
bore spider with a smear of grease.

©

@
®
i/

Fig. 33

(d) Position the clutch carrier on the bed of a
press with the recess in the face, which mates
with the face of the plain bore spider, toward
the bed then lower the shaft into position align-
ing the small oil holes in the splined spider with
the oil holes in the clutch carrier or the marks
made during dismantling.

(e) Install two dowels, manufactured to the
dimensions in Fig. 34, through two diametrically
opposed bolt holes in the splined spider and
clutch carrier then carefully press in the shaft,
Remove the assembly from the press then care-
fully check for run-out between the shaft and
clutch carrier. Tap the clutch carrier as necess-
ary to eliminate any run-out.

(fy Position the plain bore spider under the
press with the press bed supporting the spider on
the central boss (5-33). The spider must be
supported in this way to avoid distortion during
the pressing.

A

J 4

B 42-71 B

A - 152 mm (6 in)
B - 10.21 mm (0.402 in)

Fig. 34

(g) Lower the shaft into position aligning the
bolt holes or the marks made during dismantling,
insert the dowels through two diametrically
opposed bolt holes in both spiders and clutch
carrier then carefully press in the shaft. Remove
the assembly from the press and again check for
run-out between the shaft, plain bore spider and
clutch carrier. Tap the spider as necessary to
eliminate any run-out.

(h) Remove the two dowels, install the nine nuts
and bolts (1-32) and tighten to 4.7 kgm (34 Ibft).

(i) Install the inner circlips (3-30) into both
spiders ensuring that both circlips are seated in
the bottom of their grooves and do not stand
proud of the piston bores.



.

B

B42-148

Fig. 35

(j) The clutch plates must have a minimum inter-
face clearance of (.15 mm (0.006 in) which means
that the stack height of the clutch plates must
provide a minimum of 1.5 mm (0.060 in) clearance
within the spider. Install the outer circlips (3-29)
to both spiders then measure the distance (A-35)
between the inner and outer circlips. Measure
the thickness (B-35) of the backplates at the
area of contact with the outer circlips. Deduct
B from A for each spider then deduct a further
1.5 mm (0.060 in) from these figures. This will
give the maximum stack height (C-35) for each
set of clutch plates. [t may be necessary to
select clutch plates to obtain these figures, there
are six sintered plates and five sieel plates in
each pack.

EXAMPLE mm in
A - distance between circlips = 32 1.260
B - thickness of backplate = 46 0.181
difference -27.4 1.079

1.5 0.060

C - maximum stack height = 25.9 1.019

minimum clearance

Set the selected clutch packs aside noting
for which spider they are intended then remove the
outer circlips (3-29) from each spider.
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(k) Install new expander rings and piston rings
(5-31) onto the pistons and new piston rings
(6-31) to the spiders ensuring that the split ends
of the spider piston rings are away from the oil
pressure inlet holes.

(1) Install the spring retainers (2-31) and ensure
that they are free in their bores. Install the
washers (3-31) then the springs (1-31) onto both
ends of the retainers.

(m) Lightly smear the piston rings with grease
then carefully position both pistons into the
spiders aligning the bolt holes with the spring
retainers and taking extreme care to keep the
pistons square to avoid ‘damage to the piston
rings and bores.

(n) Install three fine thread bolts of sufficient
fength to enable nuts to be installed finger tight
then tighten each nut in turn a little at a time
until the pistons contact the spring retainers.

(o) Exchange the three bolts one at a time for
bolts of the correct length then tighten each nut
to 3.6 kgm (26 Ibft). Check that the bolt heads
and the nuts are at least 0.20 mm (0.008 in)
below the surface of the pistons after assembly.

(p) Using an air line with a minimum pressure
of 6 kg/cm2 (80 Ib/in2), pressurise each piston
through the oil galleries in the shaft to ensure
that the pistons move freely in both directions,
IT the pistons do not move freely, dismantle the
assembly, rectify the fault, assemble and re-test.

(a) Install the selected clutch plates (5-29).

(ry Install the back plates (4-29) and circlips
(3-29) to both clutch packs.

(s) Install the thrust race (2-29), thrust washer
(1-29) and forward gear (4-28).

(t) Install the thrust washer (3-28), bearing
spacer (2-28), bearing (1-28) and circlip (1-27).

(u) Install the thrust race (3-25), thrust washer
(2-25) and reverse gear (1-25).

(v) Install the thrust washer (3-24), thrust race
(2-24) and circlip (1-24).

(w) Pressure check the clutch assembly before
installation as detailed in para. 3f.



TRANSMISSION
GROUP 9
PAGE 16

3e. INSTALLATION

(a) Carefully install the directional clutch assem-
bly (6-23). To prevent damage to the needle
bearing in the pinion shaft the clutch shaft must
be supported at the front until the front bearing
carrier is installed.

(b) Remove the outer snap ring from the front
bearing and retain for later assembly.

(c) Install the gear (3-23), spacer with its inter-
nal chamfer toward the gear, bearing (2-23) and
circlip (1-23) on the range clutch shaft. Remove
the outer snap ring from the bearing and retain
for later assembly.

(d) Install new ‘O’ rings on the suction tube
(4-23) and install the tube into the front of the
centre section.

(e) If the cold oil relief valve has been removed,
from the discharge connecting block, the valve
must be installed using Loctite 221 and tightened
to 7.46 kgm (54 Ibft). The valve should be bench
tested and set to crack at 24.6 kg/cm2 (350 lb/in2).

(f) Fit a new 'O’ ring to the discharge connecting
block and lay the assembly in the main frame
adjacent to the directional clutch pack and be-
neath the suction tube.

(g) Position a new gasket on the main frame
mounting flange then install the front bearing
carrier taking care to correctly locate the clutch
shaft bearings, suction tube, dowels and spigot.

(h) Secure the front bearing carrier with the
bolts (4-22) then install the bearing outer snap
rings (3-22)

(i) Locate the discharge connecting block in the
back of the front bearing carrier and secure with
the socket headed screws (4-10).

(i) Install new ‘O’ Tings on the discharge tube
(5-6) then carefully feed the tube through the top
of the main frame into the counterbore in the
discharge connecting block.,

(k) Install sealing rings (1-22) onto both clutch
shafts,

(1) Install the transmission pump housing assem-
bly referring to para. 2e.

3f. TESTING

(a) Remove the sealing plugs (4-30) from the
shaft and install worm drive clips around the
shaft to seal the oil feed holes (2-27).

(b) Using a hand pump filled with transmission
fluid and equipped with a pressure gauge, press-
urise each clutch pack in turn to 17.6 kg/cm2
(250 Ib/in2) through the shaft centre drillings.

(c) While maintaining this pressure the leakage
rate from the clutch assembly should not exceed

B42-47

Fig. 36



0.85 litre/min (1.5 UK pint/min). If leakage
exceeds this rate dismantle the clutch assembly,
rectify the fault, assemble and re-test,

(d) Remove the clips from the oil drillings and
install the plugs (4-30).

4. CENTRE SECTION
4a. REMOVAL

(a) Remove the directional clutch pack assembly
reterring to para. 3a., suction tube (4-23) and
discharge connecting block (5-23). Discard the
'O’ rings.

(b) Remove the circlip (6-36) from the range
clutch shaft.

(c) Remove the circlip (7-36) and gear (8-36)
from the range clutch shaft.

(d) Remove the bolts (1-37) securing the suction
tube and screen assembly to the rear of the centre
section and remove the assembly.

NOTE: The suction tube and screen assembly
can be removed through the top cover hole with-
out dismantling the transmission.

(e) Remove the bolts (2-37) securing the centre
section assembly, install extractor bolts into the
tapped holes then evenly and progressively
tighten the bolts to remove the centre section.
Support the range clutch assembly while the
centre section is off.
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Fig. 38

4b. DISMANTLING

(a) Remove the nut (1-38) and washer (2-38)
then withdraw the gear (5-39) and shaft from the
centre section.

(b) Remove the thrust washer, gear and thrust
washer from the shaft. Remove the needle roller
bearing from the gear.

(c) Remove the bolts (1-39) and retainer plate
(3-39) then press the bearing (2-39) from the centre
section.

(d) Press the bearing outer race (4-39) from the
centre section.

Fig. 37

Fig. 39
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4c. INSPECTION

(a) Inspect the gear and bearings for excessive
wear and damage.

(b) Inspect the thrust washers for signs of wear
or damage.

4d. ASSEMBLY

(a) Press the bearing outer race (4-339) info the
centre section.

(b) Press the roller bearing (2-39) into the centre
section and secure with the retainer plate (3-39)
and bolts (1-39).

(c) Install the needle roller bearing into the idler
gear (5-39), fit a thrust washer to the shaft and
pass the shaft through the gear.

(d) Install the second thrust washer then pass
the shaft through the centre section.

(e) Install the washer (2-38) and nut (1-38).
Tighten the nut to 40 to 44 kgm (290 to 320 |bft).

4e. INSTALLATION

(a) Lift the centre section assembly (3-37) into
position, taking care when fitting the rollers of
the lower bearing over the gear on the drive
sleeve, and secure with the bolts (2-37).

(b} Locate the suction tube and screen assembly
on the rear of the centre section and secure with
the bolts (1-37)

(c) Install the reverse driven gear (8-36) onto the
range cluich shaft and secure with the circlip
(7-36).

(d) Install the circlip (6-36).

(e) Install the directional clutch pack referring
to para. 3e.

5. RANGE CLUTCH PACK
5a. REMOVAL

(a) Remove the centre section assembly referring
to para. 4a.

(b} Remove the circlip and gear (1-40) from the
pinion shaft drive sleeve then withdraw the
range clutch assembly (1-41).

If difficulty is experienced in withdrawing
the assembly, DO NOT drive out. Remove the
circlip (1-42) and outer spacer (2-43) which will
allow the shaft to be withdrawn from the bearing.
Carefully drive the bearing from the mainframe.

Fig. 40

Fig. 41




Fig. 43

5b. DISMANTLING

(a) Remove the circlip (1-42), outer spacer (2-43
and bearing (3-43), if in position. Draw the bear
ing inner race (4-43) from the shaft,

(b) Remove the spacer (5-43), circlip (1-44),
thrust race (2-44) and thrust washer (3-44).

@@.

Fig. 44

(c) Withdraw the low range driving gear (1-45)
from the clutch pack then remove the inner thrust
washer (2-45) and thrust race (3-45).

(dy Remove the snap ring (4-45) from the clutch
spider, withdraw the back plate (5-45) and remove
the clutch plates.

(e) Remove the bearing from the opposite end of
the shaft and remove the spacer (1-46).

(fy Remove the high range driving gear (2-46)
from the clutch pack.
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Fig. 45

Fig. 46

Fig. 47

(g) Remove the thrust washer (1-47) and thrust
race (2-47) from the shaft.

{(h) Remove the snap ring (3-47) from the clutch
spider then remove the backplate (4-47).
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Fig. 48

(i) Remove the clutch plates (1-48) from the
spider.

(j) Progressively and evenly slacken the nuts
(2-49) until the spring pressure is relieved,
then remove the nuts and withdraw the pistons
from the clutch spiders.

Fig. 49

(k) Remove the springs (1-50), spring retainers
(2-50), and the washers (3-50) from the spring
retainers.

(1) Remove the piston rings (5-50) and expander
rings from the piston and the piston rings (6-50)
from the spiders.

Fig. 50

(m) Remove the inner snap ring (1-49) from both
spiders.

(n)y If it is necessary to separate the two clutch
spiders scribe a mark across both spiders and
the clutch carrier to aid alignment during assem-
bly then remove the nuts (1-51) and bolts. Remove
the circlip and splined spider then press the
remaining spider and clutch carrier from the shaft.

5c. INSPECTION

(a) Thoroughly clean all parts paying particular
attention to the oil galleries in the shaft ensuring
that they are free from obstruction.

(b) Check the clutch pack return springs, these
must be of equal length, if in doubt fit a new
set of springs.

Fig. 51



(c) Inspect bearings for excessive wear or dam-
age. Serviceable bearings must be cleaned, oiled
and wrapped until required for assembly.

(d)y Check the clutch spiders, gear and shafts
for wear and damage.

(e} Check the clutch plates for signs of wear,
overheating or distortion. Comparison with new
plates will give some indication of the amount
of wear,

5d. ASSEMBLY

(a) If new plates are to be fitted these must be
pre-soaked in recommended transmission fluid
for at least one hour before assembly. This will
prevent the possibility of damage to the plates on
initial start up after rebuild before lubrication
pressure builds up. Applying a coat of oil during
assembly is NOT sufficient.

(by Install the circlip (1-52) onto the shaft then
install the splined spider to contact the circlip.
Lubricate the bores of the clutch carrier and plain
bore spider with a smear of grease,

(c) Position the clutch carrier (3-562) on the bed
of a press with the recess in the face, which
mates with the face of the plain bore spider,
toward the bed then lower the shaft into position
aligning the small oil holes in the splined spider
with the oil holes in the clutch carrier or the
marks made during dismantling.

Fig. 52
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(d) Install two dowels, manufactured to the
dimensions in Fig. 34, through two diametrically
opposed bolt holes in the splined spider and
clutch carrier then carefully press in the shaft,
Remove the assembly from the press then care-
fully check for run-out between the shaft and
clutch carrier. Tap the clutch carrier as necess-
ary to eliminate any run-out.

(e) Position the plain bore spider under the press
bed supporting the spider on the central boss
(5-52). The spider must be supported in this way
to avoid distortion during pressing.

(f) Lower the shaft into position aligning the
bolt holes or the marks made during dismantling,
insert the dowels through two diametrically opp-
osed bolt holes in both spiders and the clutch
carrier then carefully press in the shaft. Remove
the assembly from the press and again check for
run-out between the shaft, plain bore spider and
ciutch carrier, Tap the spider as necessary to
eliminate any run-out,

(g) Remove the two dowels, install the nine
nuts and bolts (1-51) and tighten to 4.7 kgm
(34 Ibft).

(h) Install the inner circlips (1-49) into both
spiders ensuring that both circlips are seated
in the botiom of their grooves and do not stand
proud of the piston bores.

(i) The clutch plates must have a minimum inter-
face clearance of (.15 mm (0.006 in) which means
that the stack height of the clutch plates must
provide a minimum of 1.5 mm (0.060 in) clearance
within the spider. Install the outer circlips
(4-45 & 3-47) to both spiders then measure the
distance (A-35) between the inner and outer cir-
clips. Measure the thickness (B-35) of the back-
plate at the area of contactwith the outer circlips.
Deduct B from A for each spider then deduct a
further 1.5 mm (0.060 in) from these figures. This
will give the maximum stack height (C-35) for
each set of cluich plates. |t may be necessary
to select thinner clutch plates to obtain these
figures, there are six sintered plates and five
steel plates in each pack.
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EXAMPLE mm in
A - distance between circlips - 32 1.260
B - thickness of backplate - 46 0.181
difference -27.4 1.079
minimum clearance - 1.6 0.060
C - maximum stack height -25.9 1.019

Set the selected cluich packs aside noting
for which spider they are intended then remove the
outer circlips (4-45 & 3-47) from each spider.

(i) Install new expander rings and piston rings
(5-50) onto the pistons and new piston rings
(6-50) to the spiders ensuring that the split ends
of the spider piston rings are away from the oil
pressure inlet holes.

(k) Install the spring retainers (2-50) and ensure
that they are free in their bores. Install the
washers (3-50) then the springs (1-50) onto both
ends of the retainers.

{1) Lightly smear the piston rings with grease
then carefully position both pistons into the
spiders aligning the bolt holes with the spring
retainers and taking extreme care to keep the
pistons square fo avoid damage to the piston
ring and bores.

(m) Install three fine thread bolts of sufficient
length to enable the nuts to be installed finger
tight then tighten each nut in turn a little at a
time until the pistons contact the spring retain-
ers.

(n) Exchange the three bolts one at a time for
bolts of the correct length then tighten each nut
to 3.6 kgm (26 Ibft). Check that the bolt heads
and the nuts are at least 0.20 mm (0.008 in)
below the surface of the pistons after assembly.

~(0) Using an air line with a minimum pressure of
6 kgs/cmZ (80 lb/in2), pressurise each piston
through the oil galleries in the shaft to ensure
that the pistons move freely in both directions.
if the pistons do not move freely, dismantle the
assembly, rectify the fault, assemble and re-test.

(p) Install the selecied clutch packs (1-48).

(a) Install the back plates (5-45 & 4-47) and
circlips (4-45 & 3-47) to both clutch packs.

(ry Install the thrust race (3-45), thrust washer
(2-45) and low range driving gear (1-45).

(s) Install the thrust washer (3-44), thrust race
(2-44) and circlip (1-44).

(t) Install the spacer (5-43). Carefully press the
bearing inner race (4-43) up to the spacer ensur-
ing that the spacer does not distort the circlip
(1-44). Install the bearing (3-43), spacer (2-43)
and circlip (1-42), Check that a minimum running
clearance of 0.23 mm (0.009 in) exists between
the thrust washer (3-44) and low range driving
gear (1-45),

(u) Install the thrust race {2-47), thrust washer
(1-47), high range driving gear (2-46) and spacer
(1-46). Install the bearing.

(v) Pressure check the clutch assembly before
installation as detailed in para. 3f.

5e. INSTALLATION

(a) Carefully install the range cluich assembly
(1-41). To prevent damage to the rear bearing
this clutch shaft must be supported at the front
until the centre section is installed.

(b} Install the gear (1-40) on the pinion shaft
drive sleeve and secure with the circlip.

(c) Install the centre section assembly referring
to para. 4e.

6. PINION SHAFT
6a. REMOVAL

(a) Remove the range clutch assembly referring
to para. be.

(b) Remove the bolts (1-53) and withdraw the
pinion shaft assembly (2-53) complete with shim
pack (3-53) and oil deflector (4-53). Tape the
shim pack together for reference during install-
ation.

Fig. 53



Fig. 54
6b. DISMANTLING

(a) Remove the circlip (1-54) from the pinion
drive sleeve.

(b) Remove the circlip (2-54), needle roller
bearing (3-54) and inner circlip from inside t_he
pinion drive sleeve.

(c) Remove the nut (1-55) and washer (2-55).

(d) Heat the drive sleeve and gear (3-bb) to
1809C (3500F) and place the assembly under a
press so that the support is under the gear then
press the pinion assembly from the drive sleeve.
DO NOT support the assembly under the bearing
cage (6-55) or the key (10-55) will foul the
bearing assembly,

(e) Remove the key (10-55) from the shaft then
press the shaft from the bearing cage.

(f) Remove the bearing spacer (9-55) then press
the shaft from the rear bearing cone (7-55).

o
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Fig. b5
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(g) Lift the front bearing cone (4-55) from the
bearing cage then press out the front and rear
bearing cups (5 & 8-55).

6c. INSPECTION

(a) Inspect all bearings for signs of overheating
damage or excessive wear.

(by Check gears for damage or excessively worn
teeth.

NOTE: The bevel pinion and bevel gear are a
matched set. [f either item shows signs of wear
or damage BOTH items must be changed.

6d. ASSEMBLY

(a) Having obtained the correct bearing pre-load
as detailed in para. 6f., sub-para. 1, install the
key (10-55) into the shaft.

(b) Heat the drive sleeve and gear (3-55) to a
temperature of 1809C (350°F), preferably in an
oven or oil bath.

(c) Press the drive sleeve firmly onto the pinion
shaft and install the washer (2-55).

(d) Apply Loctite 241 to the retaining nut (1-55)
then install the nut and tighten to 18 to 21 kgm
(130 to 155 Ibft).

(e) After cooling check that the bearing pre-load
has been maintained. If any pre-load has been
lost during cooling the drive sleeve should be
pressed home until the correct pre-load is ob-
tained, fresh Loctite 241 applied to the nut and
the nut again tightened to 18 to 21 kgm (130 to
155 Ibft),

(f) After allowing the drive sleeve to cool
install the inner circlip, needle roller bearing
(3-54), outer circlip (2-54) and external circlip
{(1-54).

6e. INSTALLATION

(a) Having established the shim pack required
to provide the correct cone centre distance as
detailed in para. 6f. sub-para. 2, install the shim
pack  (3-53) and bevel pinion assembly (2-53).

(b} Position the oil slinger (4-53) under the range
driven gear then install and tighten the bolts
(1-53). Ensure that the shim pack has been corr-
ectly fitted by re-checking the cone centre dist-
ance.
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(c) Install the range clutch shaft assembly
referring to para. be.

6f. ADJUSTMENTS
1. BEVEL PINION BEARING PRE-LOAD

(a) Press the front and rear bearing cups (1 & 8-
56) into the bearing cage. Ensure that both cups
are pressed firm and square against the shoulders
of the cage.

(b) Press the rear bearing cone (7-55) onto the
pinion shaft (7-56).

(c) Install a spacer (9-56) of 4.953 mm (0.195 in)
thickness up to the rear bearing then position the
bearing cage and press the front bearing cone
(3-56) onto the shaft at the same time rotating
the cage to ensure even seating of the cones in
their cups.

B42-20
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Fig. 56

(d) Install a spacer tube (4-56) onto the shaft
in place of the low range driven gear then install
the washer and nut. As the nut is being tightened
rotate the bearing cage to ensure correct seating
of the bearings and at the same time to ensure
that the bearings are not being overloaded, until

a final torque of 18 to 21 kgm (130 to 155 Ibft)
is reached. If overloading does occur, dismantle
the assembly and install a thicker spacer.

Spacers are available in increments of
0.025 mm (0.001 in) between 4.75 and 5.15 mm
(0.187 and 0.203 in).

(e} Wrap a length of cord around the machined
diameter of the bearing cage and attach a spring
balance to the free end.

(f) Pull the spring balance and note the effort
required to maintain an even rotation of the
bearing cage. The effort required should be 3.63
to 5.44 kg (8 to 12 Ib). To increase the effort
install a thinner spacer. To decrease the effort
install a thicker spacer.

(g) When the correct bearing pre-load has been
obtained remove the nut, washer and spacer tube,

Fig. 57

2. BEVEL PINION CONE CENTRE DISTANCE

(a) Note the dimension (1-57) which is etched
on the end of the pinion. This dimension will
vary between bevel gear sets and is the distance



(A-58) required between the pinion face (1-58)
and the machined outer diameter (2-58) of the
bevel gear hub.

(b) Using a shim pack (3-53) of equal thickness
to that removed, install the shims and pinion
assembly. Install and tighten the bolts (1-53) to
the correct torque.

(c) Measure the distance (A-58) using slip
gauges or special tool IH 3452.

(d) If the dimension (A-58) is greater than the
dimension (1-57) etched on the pinion reduce the
thickness of the shim pack accordingly, conver-
sely if the dimension is smaller increase the
thickness of the shim pack. Ensure that the upper
and lower shim packs are of equal thickness.
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1. DESCRIPTION

The bevel gear is located in a separate
compartment between the steering clutch compart-
ments, The gear is bolted to a hub which is
mounted on tapered roller bearings. Bearing
pre-load and gear tooth backlash are obtained
by means of threaded adjusters which contact
the bearing cones. The gear and bearings are
lubricated from the main transmission case.

The bevel gear andbevel pinion are a matched
set and must both be changed if either is rejected.
Servicing the bevel pinion is dealt with in
GROUP 9.

2. BEVEL GEAR
2a. REMOVAL

(a) Remove the steering clutches referring to
GROUP 11.

(b) Support the bevel gear then remove the
bearing cage (1-1) on both sides by screwing
bolts into the threaded holes (2, 3 & 4-1)

o provided.

Fig. 1

(c) Remove the self locking nuts which secure
the bevel gear to the hub.

(d) If the bevel pinion has not been removed,
position blocks between the bevel gear and
compartment wall to keep the bevel gear away
from the pinion and block across the bufl pinion
drive shaft flange so that the load is not applied
to the steering clutch support bearing then, using

Fig. 2

suitable jacking equipment as shown in Fig. 2,
press the hub (2-2) and left bearing cone (1-2)
from the bevel gear (3-2) and right bearing cone
(4-2). The hub is removed through the left clutch
compartment, the bevel gear and right bearing
cone from the centre compartment.

2b. DISMANTLING

(a) Press the left bearing cone (1-3) from the
hub (2-3).

(b) Use a soft faced hammer to drive the dowel
bolts (3-3) from the gear (4-3).

(c) Remove the adjuster assemblies from the
steering clutches then remove the clutch coupling,
remove the adjuster lock and screw the adjuster
(1-4) from the adjuster ring.

Fig. 3




Fig. 4

(d) Remove the thrust ring (4-4) and oil seal
(3-4) from the adjuster.

(e) Remove and discard 'O’ rings and gaskets.

(f) Remove the bearing cups from the bearing
cages. These cups are only a hand press fit
in the cages.

2¢c. INSPECTION AND REPAIR

(a) Inspect the bevel gear for cracks, chipping,
worn or broken teeth. If any of these conditions
exist, change the bevel gear and pinion as a
matched set.

(b) Check the hub splines for burrs and wear.
(c) Check the hub mounting faces for burrs.
If a new hub is to be fitted, the bolt holes must

be reamed to suit the bevel gear noting that one
hole is offset.

(d) Remove burrs with a fine carborundum stone.

2d. ASSEMBLY

(a) Press the left bearing cone (1-3) up to the
small flange on the hub (2-3).

(b) Install the bearing cups into the bearing

BEVEL GEAR
GROUP 10
PAGE 2

cages. These bearings are a hand press fit in
the bearing cages.

(c) Install new oil seals (3-4) into the adjusters
with the seal lips facing the bevel gear.

2e. INSTALLATION

(a) Carry out the necessary adjustments detailed
in para. 2f.

(b) Install the thrust rings and clutch couplings
in the adjuster assemblies and install new 'O’
rings. Install the adjuster assemblies on the
clutches.

(c) Install the steering clutches referring to
GROUP 11.

2f. ADJUSTMENTS
1. BEVEL GEAR BEARING PRE-LOAD

(a) Lower the bevel gear into the centre compart-
ment then engage the hub in the bevel gear from
the left compartment. Align the bolt holes,
noting that one hole is offset, then install the
dowel bolts and nuts tightening to 16 to 18 kgm
(115 to 130 Ibft). Block between the bevel gear
and compartment wall and press the right bearing
cone onto the hub.

(b) Assemble new gaskets to the bearing cages
(1-1), support the bevel gear and install the
bearing cages to the main frame noting that the
mounting holes are offset,

(c) Screw the right adjuster (1-4) into the adjuster
ring (2-4) until two full threads are showing on
the clutch side of the ring.
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(d) Assemble a new gasket to the adjuster ring
but omit the ‘O’ ring at this stage then position
the ring in the main frame with the adjuster lock
locations (1 & 4-5) at the top. Install the dowty
washers (3-5) and bolts (2-5).

(e) Similarly install the left adjuster ring assem-
bly but as the bolts (2-5) are being tightened
ensure that no pre-load is being applied to the
bearings and, if the bevel pinion is in position,
ensure that some backlash does exist. If pre-
loading is becoming evident screw out the left
adjuster or if backlash is being lost as well,
screw out the right adjuster so that the bolts can
be tightened.

Fig. 5

(f) Wrap a length of cord around the machined
OD of the hub flange and attach a spring balance
to the free end as shown in Fig. 6.

(g) Pull the spring balance and note the effort
required to maintain steady rotation of the bevel
gear once it has started from rest,

(h) Screw in the left adjuster and again check the
pull required until the effort is 1.8 to 2.7 kg
(4 to 6 |b) above that in op (g).

(i) Mark the adjusters and adjuster rings so that
the exact amount of movement can be seen when
setting the backlash.

Fig. 6

2. GEAR AND PINION BACKLASH

NOTE: This adjustment can only be made after
bevel gear bearing pre-load and pinion cone
cenire distance have been correctly established.

(a) Note the backlash figure which is etched
on the outer surface of the bevel gear.

(b) Mount a dial indicator so that the stylus is
resting on and at 90° to a bevel gear tooth flank,

(c) Rock the bevel gear back and forth so that
it contacts the bevel pinion on both flanks of a
tooth, then check the total indicator reading.
Repeat the check at 1/4 revolutions of the bevel
gear and use the average of the four readings.

(d) To INCREASE the backlash, screw QOUT the
RIGHT adjuster and screw IN the LEFT adjuster
by exactly the same amounts. Conversely to
REDUCE backlash screw OUT the LEFT adjuster
and screw IN the RIGHT adjuster by exactly the
same amounts.
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(e) When the backlash is correct install the
adjuster locks (1-7) so that the tab (2-7) enters
one of the recesses (3-7), slight movement of the
adjuster is permissible to achieve this. A new
lock offers four possible positions to line up the

tab with a reress before the tab is bent to enter
the recess.

(f) Remove the adjuster assemblies from the
main frame.

(g) Measure the EXACT amount of protrusion of
the adjusters from the adjuster rings. Screw out
the adjusters and apply Loctite 572 Pipe Seal to
the threads. Screw the adjusters back into their
respective adjuster rings to the measured posi-
tion and lock with the adjuster locks. Fig. 7

Adjuster ring
Adjuster

'O’ ring

Oil seal
Thrust ring
Clutch coupling
Bearing cage
Gasket

Bearing

10. Dowel bolt

11. Bevel gear

12. Hub

13. Self locking nut
14, Adjuster ring
15. Adjuster lock AO2-78A
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Fig. 8
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DESCRIPTION
GENERAL

1.
1a.

The steering clutches are dry, multiple disc,
spring loaded units located in individual compart-
ments between the bevel gear and final drives.
Lip type seals in the bevel gear adjusters ensure
that the compartments remain dry. Braking is by

bands which contract onto the clutch drums.
Fig. 1 shows a cross section of the steering
clutch.

The steering clutches and brakes are hydra-
ulically operated, in sequence, from the one
control valve. The steering and brake circuit in
relation to the transmission circuit is shown in
GROUP 9.
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1. Coupling 8. Release bearing 15. Driven disc
2. Seal 9. Hub plate i18. Pressure plate
3. Release fork 10. Pressure spring 17. Oil slinger
4. Release bearing pivot 11. Hub splines 18. Pilot bearing
5. Lubricat'ion pipe 12. Spring retainer 19. Clutch drum
6. Thrust ring 13. Hub 20. Bull pinion drive shaft
7. Clutch shaft 14. Driving disc 21. Staked nut

Fig. 1



1b. STEERING/BRAKE VALVE
(Refer to Fig. 2A.)

The wvalve contains two spools, one to
control the left steering clutch and brake, and
the other to control the right steering clutch and
brake.

Ports (A, B & C) over each spool connect
to the face side of the clutch cylinder piston
and to both sides of the brake cylinder piston
for that side of the machine. A supply port
(D) and return port (E) are provided which are
common to both spools.

The spools have hollow centres and cross
drillings to provide a passage for the return
oil from the rod side of the brake cylinder when
in the maximum brake position,

DRIVE POSITION
(Refer to Fig. 2B.)

When the spool is in this position supply
fluid is directed to the rod side of the brake

cylinder piston to ensure that the brake is
held off, while fluid from the face sides of the
clutch and brake cylinder pistons is directed
to the return port.

CLUTCH POSITION
(Refer to Fig. 2C.)

When the spool is moved to this position
supply fluid is still directed to the rod side of
the brake cylinder piston and is now also direc-
ted to the face side of the clutch cylinder piston
to disengage the clutch. Fluid from the face
side of the brake cylinder piston is still directed
to the return port.

STEERING CLUTCHES & BRAKES
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CLUTCH AND NOMINAL BRAKE POSITION
(Refer to Fig. 2D.)

When the spool is further moved to this
position full supply fluid is directed to the face
side of the clutch cylinder piston and to the rod
side of the brake cylinder piston as before but
now supply fluid is also directed to the face side
of the brake cylinder piston. Due to the differ-
ence in areas between the (wo sides of the brake
cylinder piston, the piston moves to apply the
brake. Because of the restriction created by the
chamfer on the spool, the pressure build up on the
iace side oi the brake cylinder piston will be
slightly .delayed.

CLUTCH AND MAXIMUM BRAKE POSITION
(Refer to Fig. 2E.)

When the spool is fully depressed to this
position supply fluid is dirécted to the face
sides of the clutch and brake cylinder pistons
so that the clutch is disengaged and the brake
is hard on. At the same time fluid from the
rod side of the brake cylinder piston is directed

to the return port via the spool centre and cross
drillings.

1c. DECELERATOR BRAKE PEDAL

Both brakes are operated simultaneously
by mechanical linkage when the decelerator
pedal is depressed. A cable operated pawl
locks the decelerator/brake pedal in the down
positions for parking purposes.
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2. STEERING CYLINDERS
2a. REMOVAL

(a) Remove the cab base referring to GROUP

(b) Disconnect the hoses (3-3).

(c) Remove the nut (1-3) to release the spring
(5-3).

{d) Remove the split pin (2-3).

(e) Remove the split pin and washer from the
underside of the pin (4-3) and withdraw the pin.

(f) Swing the cylinder clear of the release lever
and lift from the rear pivot,

(g) To remove the release lever (1-4) check that
the alignment marks are clearly visible, or scribe
new ones if not, then remove the pinch bolt (6-3),
nut and lockwasher.

Fig. 3
(h) Lift the release lever from the splined shaft.

(i) If inspection proves it necessary press the
bush (2-4) from the lever.

2b. DISMANTLING

(a) Grip the cylinder in a vice so that the slot
is in an accessible position.

(b) Turn the bearing (5-5) until the end of the
retainer wire (9-5) appears in the slot. A hole
is provided in the bearing to facilitate this.

STEERING CLUTCHES & BRAKES
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Fig. 4

(c) Insert a thin screwdriver under the end of the
retainer wire then turn the bearing to wind out the
wire,

(d) Withdraw the piston rod assembly from the
cylinder,

(e) Slacken the locknut (2-5) and screw the
adjuster fork (1-5) from the piston rod (7-5).
(f) Pull the piston rod from the bearing (5-5).

(g) Remove and discard the scraper ring (3-5)
and ‘O’ ring (4-5) from the bearing.

(h) Remove and discard the 'O’ ring (6-5).

(i) Remove and discard the compression ring
(8-5) from the piston.

Fig. 5
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2c. INSPECTION AND REPAIR

(a) Inspect the piston and rod for wear and
damage.

(b) Inspect the cylinder bore for wear and
damage.

(c) Inspect the port threads for damage.

(d) Inspect welds for cracks.

2d. ASSEMBLY
(a) Fit a new ‘O’ ring (4-5) to the bearing bore.

(b) Fit a new scraper ring (3-5). The seal lips
must face outward and the larger diameter of the
seal must be correctly located under the rim of the
bore.

(c) Fit a new 'O’ ring (6-5) to the bearing OD.

(d) Lubricate the piston rod and insert this into
the bearing bore.

(e) Fit a new compression ring (8-b) to the
piston.

(f) Lubricate the piston compression ring and the
OD of the bearing then insert these into the
cylinder ensuring that the small hole in the
retainer wire groove is in line with the slot in
the cylinder.

(g) Grip the cylinder in a vice then insert the
hooked end of thewireinto the hole in the groove.
Rotate the bearing to wind in the wire.

(h) Screw the locknut (2-5) onto the adjuster
fork then screw the adjuster fork into the piston
rod until the distance from the centre of the rear
pivot hole to the centre of the inner end of the
slot measures 230 mm (9.05 in). Tighten the
locknut.

2e. INSTALLATION

(a) If this was removed, press a new bush (2-4)
into the lever.

(b) Position the release lever on the splined
shaft aligning the marks made during removal.

(c) Install and tighten the pinch bolt (6-3).

(d) Locate the cylinder on the rear pivot and
install the split pin 12-3).

(e) Swing the cylinder onto the release lever
then install the pin (4-3) complete with a washer
either side of the clevis and install the split
pin.

(f) Adjust free play as detailed in para. 2f.

(g) Locate the spring on the lever arm and on

the anchor rod (8-4), then locate the anchor rod
in the bracket and run on the nut (1-3) until the
slack has been taken up. Tighten the nut until

the spring has extended 11 mm (0.44 in) then
tighten the locknut .

(h) Connect the hoses (3-3).

(i) Install the cab base referring to GROUP 2
but omit the deck plates.

(j) Start the engine and operate the steering/
brake levers several times to purge air from the

system and check for leaks.

(k) Install the deck plates.

B42-101

Fig. 6



2f. ADJUSTMENTS

(a) Free play is the distance (A-6) that the
connecting pin (1-6) can move in the slot in the
adjusting fork (2-6).

(b) Ensure that the cylinder is fully retracted.
(c) Push the lever away from the cylinder.

(d) Slacken the locknut (3-6) then turn the piston
rod (4-6) until the dimension (A-6) from the inner
end of the slot to the side of the connecting pin
is 13 mm (0.5 in). Tighten the locknut.

(e) If free play cannot be obtained in the above
manner lift the cylinder and lever assembly and
adjust the fork length so that the lever can be
installed one spline forward of the scribed line
then repeat operation (b) to (d).

3. BRAKE CYLINDERS
3a. REMOVAL

(a) Remove the cab base referring to GROUP

(b) Disconnect the hoses (2-7).
(c) Disconnect the spring (5-7).

(d) Remove the split pin (3-7) and washer then
withdraw the pin (4-7).

(e) Remove the split pin (1-7) and lift the cyl-
inder clear of the machine.

3b. DISMANTLING
Refer to para. 2b.

3c. INSPECTION AND REPAIR
Refer to para. 2c.

3d. ASSEMBLY
Refer to para. 2d.

3e. INSTALLATION

(a) Position the cylinder on the pivot pin,
ensuring that the clevis fork is around the brake
lever, then install the split pin (1-7).

(b) Install the pin (4-7) and secure with the
washer and split pin (3-7).
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Fig. 7

(c) Check the brakes and adjust as necessary
referring to para. 4e.

(d) Install the spring (5-7).
(e) Connect the hoses (2-7).

(f) Install the cab base referring to GROUP 2
but omitting the deck plates.

(g) Start the engine and operate the steering/
brake levers several times to purge air from the
system and check for leaks.

(h) Install the deck plates.

4. BRAKES
4a. REMOVAL

(a) Remove the steering and brake cylinders
referring to para. 2 and 3. Remove the steering/
brake valve referring to para. 8.

(b) Remove the split pin and clevis pin (10-7)
and lift out the brake rod (11-7),

(c) Slacken the nuts (3-8) at both ball ends and
withdraw the brake cross rod (1-8). Take care
not to lose the springs in the ends of the cross
rod,



STEERING CLUTCHES & BRAKES
GROUP 11
PAGE 7

Fig. 8

(d) Remove the steering cylinder support bracket
{5-8).

(e) Remove the bolts (2-8) and lift off the rubber
boots and retainers.

(f) Remove the clutch release shaft upper bear-
ings (6-8).

(g) Remove the panels (4-8).

(h) Slacken the locknuts (3-9) and screw out the
brake band set screws (4-9),

(i) Slacken the locknuts (1-9) until the springs
(5-9) are free to be removed.

(i) Remove the brake lever support bolts (7-9).

(k) Remove the left brake cylinder bracket (8-9)
to free the lubricator bracket (9-9).

{I) Remove the top cover bolts (6-9) and lift off
the top cover as far as the lubricator tubes will
allow. To compleiely remove the top cover,
disconnect the lubricator tubes at the cluich
release bearings.

Fig. 9

(m) Slacken the locknuts (8-10), screw the adjus-
ter screws (9-10) from the collars (10-10) then
thread the brake band and lever assemblies out
of the main frame.

4b. DISMANTLING

(a) Remove the split pins and push out the
joint pins (1-10) to separate the band sections.

{b) Remove the locknut (3-10), spacer tube (4-10),
adjuster screw (9-10) with nut (8-10), spring
(7-10) and spacer (6-10) from the adjuster pin
(5-10).

(c) Remove the screw (11-10) and spring washer
then push out the pivot shaft (2-10) to free the
lever and front band section from the support
bracket.

(d) Push out the pivot joint pin (12-10) to free
the front band section from the lever,

(e) Push the adjuster pin (5-10} out of the lever.

(f) Drill out the rivets to separate the brake
linings from the band sections.



Fig. 10

dc. ASSEMBLY

(a) Position the brake linings on the bands
locating with the rivets ensuring that the linings
and rivet heads are correctly seated before
setting the outer ends of the rivets.

(b) Locate the front band section in the lever
and push in the pivot pin (12-10).

(c) Push the adjuster pin (5-10) into the lever
then position the lever in the support bracket
and locate with the pivot shaft (2-10). Secure the
pivot shaft with the screw (11-10) and spring
washer.

(d) Join the sections of the band together with
the joint pins (1-10) and split pins ensuring
that the head of the pin will be to the outside
when the bands are installed on the clutch drum,

(e) Screw the nut (8-10) onto the adjuster screw.
Thread the spring (7-10) and spacer (6-10) onto
the screw then insert the screw through the
adjuster pin (5-10). Thread on the spacer tube
(4-10) and nut {3-10) finger tight.
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4d. INSTALLATION

(a) Thread the brake band and lever assemblies
into the mainframe and screw the adjusting
screws into the collars (10-10). Tighten the
locknuts (8-10).

(b) Position the top cover so that the lubricator
tubes can be connected, if these were disconnec-
ted, then locate the top cover and secure with
the bolts (6-9).

(c) Secure the brake lever supporis to the top
cover with the bolts (7-9).

(d) Connect the springs (5-9).

(e) Install the panels (4-8).

() Install the clutich release shaft upper bear-
ings (6-8).

(g) Install the rubber boots, retainers and bolts
(2-8).

(h) Install the steering cylinder support bracket
(5-8).

(i) Install the lubricator bracket (11-8), and
left brake cylinder bracket (10-8).

(i) Install the steering/brake valve referring to
para. 8. Install the steering and brake cylinders
referring to para, 2 and 3,

(k) Adjust the brakes referring to para. 4e.

() Position the springs and ball ends at each
end of the cross rod (1-8) then position the ball
ends in the slots of the brake levers ensuring
that there is a plain washer either side of each
lever. Tighten the nuts (3-8).

(m) Locate the brake rod on the cross rod then
secure to the brake/decelerator pedal with the
pin (10-7) and split pin. There must be 3.00 mm
(0.125 in) clearance between the brake rod and
cross rod when in the normal operating position.
If necessary adjust-the length of the brake rod
(11-7) to suit,
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Fig. 11
4e. ADJUSTMENTS

(a) Ensure that the brake cylinder is fully re-
tracted and that the clevis is fully screwed into
the piston rod.

(b) Tighten the locknut (1-9) until the distance
(A-11) between the side of the pin and the end
of the slot is 6 to 8 mm (0.25 to 0.31 in).

(c) Push the brake lever away from the cylinder
to hold the brake in the ON position and screw
in the set screw (4-9) until it contacts the brake
band then back off one half turn. Tighten the
locknut (3-9).

(d) With maximum hydraulic power operate the
brake cylinder and measure the extension (B-11)
of the piston rod. This must be 12 to 15 mm
(0.5 to 0.62 in). If necessary further adjust
the locknut (1-9) to achieve this.

5. DECELERATOR/BRAKE LINKAGE

Refer to GROUP 6.

6. STEERING CLUTCHES
6a. REMOVAL

(a) Remove the brakes referring to para. 4a.

(b) On the underside of the mainframe, remove
the bolt (1-12) lockplates (2 & 3-12) andynut
(4-12). Screw out the cluich release shaft lower
pivot (5-12) then remove the release shaft (6-12)
and bushings (7-12) from the release bearing.

Fig. 12

(c) Install and tighten three compression bolts
(2-13), part number 704 221R1 into the clutch,
then remove the bolts and Dowty washers which
secure the bevel gear adjuster ring (3-13). DO
NOT remove the bolts (5-13) which lock the adjus-
ter to thering.

(d) Lever the adjuster ring (3-13) toward the
clutch to expose the clutch coupling (4-13) then
lever the coupling into the clutch.

(e) Remove the bolts (1-13), Unless the track
is clear of the ground, or disconnected, tuming
the drum (6-13) for access to these bolts will
move the loader.

(f) Securely sling the clutch >assemb|y and lift
it clear of the machine.



Fig. 13

6b. DISMANTLING

(a) Remove the coupling (1-14), adjuster ring

assembly (2-14) and release bearing (3-14).
Remove the thrust ring, ‘O’ ring, gasket and oil
seal from the adjuster assembly.

(b) Knock out the indentations (2-15) then re-
move the nut (1-15). Lift off the clutch drum
(3-15) and oil slinger beneath. Press the pilot
bearing from the drum. Withdraw the clutch shaft
from the other end of the assembly.

(c) Remove the compression bolts (4-14) from
the hub plate and screw them into the tapped

Fig. 14
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Fig. 15

holes in the pressure plate as shown in Fig. 16.

CAUTION: DO NOT ATTEMPT TO REMOVE THE
HUB PLATE UNLESS THE COMPRESSION BOLTS
(1-16) ARE INSTALLED INTO THE PRESSURE PLATE.

(d) Remove the bolts (5-14) then lift off the hub
plate and clutch discs.

(e) Position the hub and pressure plate on a
press and apply a load to the hub as shown in
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Fig. 17

Fig. 18. Remove the compression bolts (1-16)
and dowel bolts {2-16).

(f) Slowly release the press then lift off the
pressure plate (1-17) and hub (2-17). Remove the
spring (3-17) from the retainer {4-17).

6c. INSPECTION AND REPAIR

(a) Inspect the brake contact area of the clutch
drum for scoring and cracks. If necessary skim
the drum but do not reduce the drum diameter to
less than 305.56 mm (12.030 in). If this diameter
is reached before the surface has cleaned up, the
drum must be rejected.

Fig. 18

(b) Inspect splines for wear. Clean off small
burrs with a fine carborundum stone.

(c) Inspect the pilot and release bearings for
wear,

(d) Inspect the clutch drivingdiscs fordistortion.
If a 0.38 mm (0.015 in) feeler gauge can be insert-
ed between the disc and a surface plate, the
disc must be rejected.

(e) Change all friction discs that have broken
teeth or glazed surfaces.

(f) Check the spring to specifications.

(g) Check the thickness of the clutch coupling
thrust washer.

6d. ASSEMBLY

ta) Position the spring (3-17) in the retainer
(4-17) then position the hub (2-17) on the spring
aligning the legs of the retainer with the slots
in the hub,

(b) Position the pressure plate (1-17) on the hub
splines selecting the best position to align the
dowel bolt holes, apply a load to the hub centre
to compress the spring then install the dowel
bolts (1-18) and their lockwashers. Release the
load.

(c) Insert the shaft in the hub and position the
oil slinger on the end of the shaft.

(d) Fit the pilot bearing in the clutch drum,
install the drum on the shaft then screw on a
new nut (2-15) and tighten to 34.6 to 41.4 kgm
(250 to 300 Ibft). Stake the nut into the indenta-
tions of the shaft.

(e) Install the clutch discs alternately starting
with a friction disc.

(f) Position the hub plate on the hub then com-
press the cluich assembly and tighten the bolts
(5-14), Use the press to check the operation of
the clutch then compress the clutch and install
the compression bolts (4-14),

(g) Press a new oil seal (3-19) into the adjuster
assembly (6-19). The seal lips must face the
bevel gear.
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Fig. 19

(h) Install the thrust washer (2-19) with the
chamfer toward the clutch then carefully insert
the coupling (1-19) through the seal and up to the
thrust washer.

(i) Locate the release bearing (7-19) on the bevel
gear adjuster, fit a new gasket (4-19) and 'O’
ring (5-19) then position the adjuster assembly
on the clutch shaft turning the coupling as nec-
essary to engage the splines. Push the coupling
fully home.
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Ge. INSTALLATION

(a) Securely sling the clutch and lower it into
the compartment,

(b) Install and tighten the bolts (1-13) turning
the drum as necessary.,

(c) Lever the coupling (4-13) into the mating
splines in the bevel gear hub.

(d) Position the adjuster ring assembly (3-13)
so that the bolts (5-13) are in approximately the
1 o’'clock position. Install the Dowty washers
and bolts using special spanner IH 7444 to
tighten the bolts. Remove the compression bolts
(2-13).

(e) Install the bushings (7-12) on the release
bearing arms then locate the release shaft (6-12)
on the bushings. Screw the lower pivot (5-12)
into the mainframe fo engage the end of the
release shaft then adjust the lower pivot so that
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the release shaft is equally disposed about the
release bearing. Tighten the locknut (4-12) then
install the lockplates (2 & 3-12) and secure with
the bolt (1-12).

(f) Install the brakes referring to para. 4d.

7. BULL PINION DRIVE SHAFT
7a. REMOVAL

(a) Remove the bull pinion referring to GROUP 12.
(b) Remove the steering clutch referring fo para.
6a.

(¢) Turn the shaft as necessary to remove the
four bolts (1-21).

{d) Withdraw the shaft assembly (2-21) from the
clutch compartment.

7d. DISMANTLING
(a) Remove the circlips (1 & 2-22).

(b) Withdraw the bearing and cage assembly
(3 & 4-22) from the shaft.

(c) Remove the circlip which secures the bearing
in the cage and press the bearing from the cage.

Fig. 21

Fig. 22
7c. ASSEMBLY
(a) Apply a film of Loctite 270 to the OD of the

bearing and press the bearing into the cage.
Secure with the circlip.

(b) Install the bearing and cage assembly (3 & 4-
22) on the shaft and secure with the circlip
(2-22).

(c) Install the circlip (1-22).

7d. INSTALLATION

(a) Position a new gasket on the bearing cage,
position the shaft assembly in the clutch compart-
ment then secure with the bolis (1-21).

(b) Install the steering clutch referring to para.
6e.

(c) Install the bull pinion referring to GROUP 12.

8. STEERING/BRAKE VALVE
8a. REMOVAL

(a) Disconnect the control cables (9-7), supply
hose (6-7) and return hose (8-7),

(b) ldentify and disconnect each of the cylinder
hoses at the valve.

(c) Remove the bolts (7-7) and lift the valve
clear.
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Fig. 23

8b. DISMANTLING

(a) Remove the centre bolt to free the end cover
(1-23) and gasket (2-23) from the roll pin (3-23).

(b) Withdraw - the spools (5-23) from the cover
end noting the bore to which each spool belongs.

(c) Remove the circlips (4-23) from the end of
the spools.

(d) Remove the screws to free the seal retainers
(8-23) then remove the wiper seals (7-23) and
‘0’ rings (6-23).

8c. INSPECTION AND REPAIR

(a) Check spools for straightness, wear and
damage.

(b) Check that the grooves in the centre lands
are clear,

(c) Check that the spool hollow centres and
cross drillings are free from obstruction.
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8d. ASSEMBLY

(a) Install new circlips (4-23) on the ends of
spools then install the spools in their respect-
ive bores from the cover end. If new spools are
being installed select the bores which provide
the closest fit.

(b) Install new 'O rings (6-23) and wiper seals
(7-23) on the eye ends of the spools and care-
fully enter these into position in the valve body.

(c) Install the seal retainers (8-23),

(d) Install a new gasket (2-23) and the end cover
(1-23).

8e. TESTING

(a) The test rig must be capable of supplying up
to 23 to 32 litre/min (5 to 7 UK gal/min) with a
regulator between the pump and the valve set at
16.2 to 17.5 kg/cm2 (230 to 250 Ib/in2).

(b) Retract the spools and fill the valve with oil.

(c) Connect the supply port and plug all other
ports then supply 8 to 10 litre/min (1.8 to 2.2
UK gal/min) to the valve. Select all spool posi-
tions with each spool in turn, There must be no
external leakage.

(d) Remove the return port plug. With the spools
in the position specified in the table check that
the leakage from the return port does not exceed
the figures listed.

SPOOL litre/min
POSITION (UK gal/min)

2. Drive 2.0 (0.44)

1. Drive 2, Clutch 2.5 (0.55)

2. Maximum Brake 2.0 (0.44)

. 1. Clutch 2.5 (0.55)

2. Drive 47 \laximumBrake | 2.0 (0.44)
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(e) Plug the return port. Run the rig to supply
23 to 32 litre/min (5 to 7 UK gal/min) then first
with one then the other spool in drive, check the
flow from each service port in turn over the
opposite spool, The table shows the perceniage
of the supply flow, 10% tolerance permitied.

VALVE SPOOL POSITIONS

PORT . Nominal] Max,
Drive | Clutch Brake | Brake

Clutch Faceside 0 100 100 100
Brake Faceside 0 0 * 100
Brake Rodside 100 100 100 0

* Flow checks for spools in this position con-
sist of checking each spool location for commenc-
ment of flow and 50% flow. The spool will be
retracted 19,0 mm (0.75 in) and 20 mm (0.79 in)

respectively from the fully extended position with
a tolerance of + 2,0 mm (0.08 in) on each figure
but only + 0.5 mm (0.02 in) on the difference.

(f) Plug the supply port, supply 8 to 10 litre/
min (1.8 to 2,2 UK gal/min) to each brake cylin-
der rod side port in turn and with the respective
spool in the maximum brake position check that
the flow from the return port is 80 to 100% of
supply flow.

8f. INSTALLATION

(a) Position the valve and secure with the bolts
(7-7).

(b) Connect the cylinder hoses as identified
during removal.

(c) Connect the supply hose (6-7), return hose
(8-7) and control cables (9-7),
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