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Tool No.

ENGINE
PD.AC

PD.1C-1
PD.1C-4
4RL
No. 13
38 U3

PD.41B
PD.137
PD.138

PD.141
PD.145
PD.150

PD.152-2
PD.150-1A
PD.150-1B
PD.150-78
PD.150-7
PD.155B
PD.155-1
335

PD.336-6

6000C
6000C-3
6000C-4A
61188
PD.6118-3
7600 -
7066
FC.9900
MF.200-26
6200C
316X
316-10
316-12
316-13
316-125
PD.317-22
PD.317-23
317-30
317-G19
317G-25
317G-30

SPECIAL TOOLS

SPECIAL TOOLS

Description

Valve Guide Remover and Replacer
(Main Toal)

Adaptor for FD.1C

Adaptor for PDAC

Tension Wrench

Tension Wrench

Piston Ring Compressor

Piston Height and Valve Depth
Gauge

Valve Guide Reamer

0-015 in oversize

Valve Guide Reamer

0-030 in oversize

Oil Seal Replacer

Crankshaft Rear Qil Seal Pilot
Cylinder Liner Remover and

* Replacer (Main Tool}

Oil Seal Pilot

Adaptors for PD.150

Adaptor

Adaptor

Adaptors for PD.150

Basic Puller

Adaptor for PD.155A

Con Rod Jig and Master Arbor

Arbor Adaptor
26459 in dia.

Diese! Compression Tester
Adaptor for 6000C

Adaptor for 6000C

Valve Spring Compressor
Adaptor for 6118B

Bearing Remover

Circlip Pliers

Injector Tester

Water Pump Overhaul Kit
Small End Reaming Fixture
Valve Seat Cutter Handle
Pilot (& in dia. Valve Guide)
Pilot (# in dia. Valve Guide)
Pilot -

Pilot (0-015in oversizeon 3 in Guide)
Valve Seat Cutter

Valve Seat Cutter

Valve Seat Cutter

Valve Seat Glazebreaker
Valve Seat Glazebreaker
Valve Seat Glazebreaker’

FRONT AXLE AND STEERING

MS.62-3

MF.147-7

Danfoss Qil Seal and Spring Plate
Kit
Power Steering Adaptor

Tool No.

MF.195-4

MF263
M¥F.263-2
MF.263-3
MF.264

MF.264-1
MF.264-2
MF.268A

MF.322

MF.332

6312A

REAR AXLE
MF.9A
MF.10
MF.26A
MF.268

MF.197
MF.197-2

MF.200-2
MF.200-3
MF.200-22

MF.200-23

MF.200-24
M¥F.200-27
MF.202A
MF.203A
MF.245D
MF.245D-1
ME.257

MF.258
MF.265A

Description

Front Axle Pivot Pin Bush
Remover/Replacer and P.t.o.
Bush Remaver/Replacer

Front Axie and Steering Bush
Remover (Main Tool}

Front Axle and Steering Bush
Remover/Replacer Adaptors (1% in)
Front Axle and Steering Bush
Remover/Replacer Adaptors (13 in)
Front Axle and Steering Bush
Reamer {Main Tool)

Reamer and Pilot

Reamer and Pilot

Steering Wheel Remover

Front Axle Pivot Pin Bush Remover
and Replacer

Power Steering Pump
Oil Seal Protector

Steering Drop Arm Remover

Differentia! Housing Holder
Bench Plate

Handle

Axfe Shaft Bearing Remover
{Main Tool}

Wheel Axle Outer Bearing

Cone and Differential Cone
Replacer (Main Tool)
Differential Carrier- Plate
Bearing Cone Replacer

Adaptor

Drive Cover Assembly and
Bearing Remover-

Differential Carrier Plate
Bearing Cone Remover Adaptor
Differential Bearing Remover’
Adaptor

Driving Pinion Bearing and
Pilot Bearing Remover/Replacer
Adaptor -
Epicyclic Hub Inner Bearing
Cone Remover Adaptor

Driver Cover and Bearing Assembly
Remover Adaptor

Rear Drive Shaft Needle
Bearing Remover

Rear Drive Shaft Needle
Bearing Replacer and P.t.0.
Remover/Replacer

Rear Axle Preload Gauge
Straight Edge

Differential Bearing Cone Replacer
Differential Housing Holder
Planetary Carrier Assembly
Remover
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SPECIAL TOOLS

Tool No. Description

MF.266B - Ptanetary Carrier Bush Inner
Coil Seal Bearing Cone and
: Unit Replacer
MF.267A Epicyclic Hub Pre-load Gauge
MF.295B Wheel Guide Pilots
MF.555-2A Differential Coupling Bearing
" " Cone Remover
MF. 1105-2A  Differential Bearing Cup
' Remover/Replacer
MF.1105-7A  Differential Bearing Cup
Remover/Replacer Adaptor
MF.1105-8 Epicyclic Hub Inner Bearing
Cup Remover/Replacer Adaptor
MF.1105-11  Rear Axle Shaft Qil Seal
Remover and Replacer

CLUTCH & TRANSMISSION -

MF.159A Single and Dual Clutch
- Centraliser
MF.177 Transmission Main Drive Shaft
Oil Seal Pilot
MF.178 P.t.o. Main Drive Shaft Pilot
MF.200-25 Multi- Purpose Bearing Remover
MF.215 - Secondary Clutch Setting
Gauge
MF.218A Front P.t.o. Housing Replacer
-, - (Main Tool)
MF.218A-2 Front P.t.o. Housing Replacer
. - Adaptor
MF.255B Multi-Power Pinion Oil Seal.
- Replacer and Assembly Sleeve
MF.256A  Multi-Power Pinion Assembly
* Inner Qil-Seal Replacer
MF.314 Lever Fulcrum Height Setting
- . Gauge :
MF.315 Main Drive Shaft Retainer

Needle Bearing and Seal
Remover/Replacer

MF.331 Transmission Input Shaft

Qil Seal Replacer
MF.347 Transmission Case Drill and
Ream Jig

MF.1105-6 Differential Carrier Plate Qil Seal
© ' Remover/Replacer Adaptor
7600B ~ Flywhee! Spigot Bearing
: Remov_er (Main Too!)
MF.7600-1 Flywheel Spigot Bearing Remover
©  Adaptor :

P.T.O. & HYDRAULICS

MF.163 Spring Retainer Nut Wrench
MF.166 Hydraulic Adaptor for Life Cover
MF.167 P.t.o. Oil Seal Pilot

MF.195-6 Two Speed P.t.o. Shaft Needle
: Bearing Remover/Replacer
MF.226A Hydraulic Life Cover
Remover/Replacer -
MF.226A-3 Lift Cover Cradle Adaptor Set

Issue I
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MF.333 Draft Control Rod Gauge
{Increased Tension Range)
MF.349 Valve Seal Forming Tool
MF.350 Valve Circlip Replacer
MF.351 Valve Plug Remover and Replacer
MF.352 Control Valve Spring Retainer
MF.353 Control Valve Body 'O’ Ring Guide
MF.354 Control Valve Body Replacer
MF.356 Position and Draft Control
Setting Gauge
MF.357A Dummy Bolt and Screwdriver
Adjuster
MF.357 Screwdriver Adjuster
MF.359 Pressure Control -Bleed Pipe
MF.360 - Hydraulic Pump Adjusting Kit . y
MF.363 Quadrant Lever Retainer Tool “6f
MF.364 Oil Seal Replacer (P.t.0.)
810 + Hydraulic Pressure and Flow Test
Fixture {Main Tool}
MF.810-1 Adaptor
MF.810-4 Multi-Power Pump Flow Adaptor
MF.810-6 l.p.t.o. Pressure Gauge Adaptor

MULTI-PURPOSE & MISCELLANEOUS TOOLS

13 Tension Wrench
MF.148A Hydraulic Pressure Test Equipment
(Main Tool)
MF.195 Bearing Cups Remover/Replacer
{Main Tool)
MF.200 Hand Press (Main Tool)
MF.260 Low Pressure Hydraulic Test Set
{Main Tool) —
270 Tractor Splitting Kit : *;..”
MF.365-1 Plates
MF.356-3 Short Support Bars
MF.356-4 - Long Support Bars

MF.365-6 Bar Pins
MF.365-7 Tommy Bar
MF_365-8 Stands

550 Driver Handle (Main Tool)
555 Three Leg Adiustable Puller -
{Main Tool)
MF.1105 Bearing Remover {Main Tool)
7J065M Heavy Duty Circlip Pliers
7066 Circlip Pliers

HD.3 Circlip Plier Points

Ot Erprrrrpape— eI Gyttt

+* CAB

PT.468 Locking Strip replacer

18G.468A  Adaptor ‘
+* §00.358 Whee! part
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SPECIFICATION

_SPECIFICATION
Part 1 — Section A

s
Page Number

T
MF550 MF560 MF565 MF575 MF590

Engine 02 15 05 08 11
Fuel System and Air Cleaner 02 15 05 08 11
Electrical System 02 15 05 08 11
Cooling System 02 15 05 08 11
Transmission : 02 15 05 08 11
Power Take-off 03 16 06 09 12
Hydraulic System 03 16 06 09 12
Auxiliary Hydraulics 03 16 06 09 12
Brakes 03 16 06 09 12
Steering 03 16 06 09 12
Front Axle 03 16 06 09 12
Track Adjustments 04 16 06 09 12
Wheels and Tyres 04 17 07 10 13
Capacities 04 17 07 10 13
Genera! Dimensions 04 17 07 10 13
Mounting Points 04 17 07 10 13
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1A—02

SPECIFICATION

MF550 TRACTOR

ENGINE
Make: Perkins, to MF specification
" Type and Model: Four-stroke, direct injection diesel

AD3.152

Number of Cylinders: Three

Bore: 91,44 mm (36 in)

Stroke: 127 mm (5 in)

Capacity: 2.5 litre (1527 in?)

Compression Ratio: 165:1

Firing Order: 1, 2, 3

Horsepower: 47 PS (345 XW) at 2250 rev/min
(DIN 70020). 49 hp at 2250 rev/min (B.5. AU
141: 1967 Ambient Conditions)

Maximum Torque {at 1 400 rev/min): 169 Nm (125
Ibf ft} (DIN 70020). 177 Nm (131 Ibf ft) (B.S. AU
141: 1967 Ambient Conditions)

Lubrication: Throwaway, cannister type full flow
external filter

Valves: Overhead, pushrod operated

Valve tip Clearance (Inlet and Exhaust): 0,30 mm
(0012 in) cold. 0,25 mm (0-010 in) hot

FUEL SYSTEM AND AIR CLEANER

Fuel Lift Pump: A.C. Delco with hand primer

Fuel Filter: C.AV. filter with transparent sediment
bowl

Injection Pump: C.AV. Distributor type, with
mechanical governor

Engine Speeds (no load): Idling--700 to 750
rev/min. Maximum—2 390 rev/min

Injection Timing: 16° BT.D.C.

Injectors: C.A.V. type nozzles and nozzle holders
Initial setting pressure 19,25 N/mm? (190 Atmos-
phere). Working pressure 17,27 N/mm? (170
Atmosphere)

Easy Starting Aid: C.A.V. Thermostart Mark Il C

Air Cleanar: Two stage, dry element, removable for
cleaning with warning light and buzzer

ELECTRICAL SYSTEM
Voltage: 12 volt NEGATIVE EARTH
Battery: 17 plate, 96 Ah. Lucas Mono Lid. Exide
Mono Lid. Lucas Aqualok. Exide Auto-Fil
Starter Mator: Lucas M45G or M50G with a
solenoid engaged pinion. Safety device operated
by the dual range selector
Alternator: Lucas 23ACR or Motorola 9AR 2501K
Light Bulb Sizes:
Headlights UX 36/36W, Others 45/40W
Side Lights 5BW
Rear Lights 5W
Indicator Lights 21W
Brake Lights 21W
Number Plate Lights 5W
Plough Light 36W
Panel Lights 2-2W
Interior Light 5W

Fuses:
Dipped Headlights 15A
Side Lights 10A
Brake Lights 10A
Warning Light 15A
Main Beam Headlights 15A
Flashing Indicators 10A
Plough Light 10A
Blower Motor 17A
Wiper Motor 10A
Interior Light 2A
Horn 35A
Cigar Lighter 35A
Fresh Air Blower: Two speed blower with a max-
imum output of 12 m?/min (425 ft*/min)

COOLING SYSTEM

Type: Thermostat controlled with centrifugal pump to
assist circulation. Four bladed fan driven by a belt
from the crankshaft.

Fan Belt Deflaction (Total}: 13 mm (05 in) midway
between the fan pulley and the crankshaft pulley

TRANSMISSION

Clutch Live P.t.o..Tractors: Dual clutch, Auburn

ventilated type, with a 305 mm (12 in} main drive
disc, coil spring operated, and a 254 mm (10 in)
p.t.o. disc, Belleville spring operated.
Lp.t.o. Tractors: Single clutch, Auburn venti-
lated type, with a 305 mm (12 in) main drive disc,
coil spring operated. There is a continuous drive to
the i.p.t.o. shaft via a plate bolted to the clutch
cover. A dual clutch is fitted for certain cold
climate territories.

Eight Speed Gearbox: The eight speed gearbox has
eight forward and two reverse speeds. This is
achieved by using a four forward and one reverse
speed gearbox, compounded by an epicyclic unit.

Eight Speed Synchromesh Gearbox (Certain
Territories): The eight speed synchromesh gear-
box has eight forward and two reverse speeds.
This is achieved by using a four forward and one
reverse speed gearbox, with synchromesh as third
and fourth gears,:compounded by an epicyclic
unit.

Multi-Power Gearbox: The Multi-Power gearbox
has twelve forward and four reverse speeds. This is
achieved by using a three forward and one reverse
speed gearbox, compounded by an epicyclic unit
and an additional set of high ratio constant mesh
gears actuated by a hydraulic clutch

‘Epicyclic Reduction: 4:1

Final Drive Ratio: 6:17:1

Issue |
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2B—03

CAB AND FITTINGS

Operation Page
Number Table of Contents Number

HEATER HOSES 21
2B—38—21 Removal and Replacement

HEAT EXCHANGER 22
2B—39—22 Removal and Replacement

WINDSCREEN DEMISTER DUCTS 22
2B-—40—22 Removal and Refitment

REAR CRQSS BRACE 22
2B—41—-22 Removal and Refitment

CAB ASSEMBLY (MF 565, 575, 590 tractors) 23
2B—42—23 Removal and Replacement

CAB ASSEMBLY {MF 550 tracter) 23
2B—43—23 Removal and Replacement
GENERAL

The cab is a welded all steel fabrication with an
integral safety frame of square section steel tube. It is
lined throughout with anticoustic vinyl faced foam
which reduces the interior noise level to meet new
legislation.

A laminated rubber and foam floor mat is also fitted.
The cab is glazed with toughened safety glass.
The right hand side window and rear screen are both
hinged to permit opening. A hinged lower window
is fitted below the rear view screen to give convenient
access to the implement controls.

The door (a two-door version is supplied for certain
market requirements) is lockable and a latch is fitted
1o retain the door in the open position.

The cab is fitted with a comprehensive manually

controlled air ventilation/heating system. Filtered air
entering the cab roof from the rear passes to twin
blowers in the roof mounted plenum chamber
assembly.

Here the air is either heated or fed at ambient air
temperature to the windscreen or cab interior by
means of adjustable vents,

Air recirculation is obtainable by sealing off the rear
air intake, whereby the cab interior air is re-cycled
using the twin blowers.

A heat exchanger is fitted adjacent to the air blowers
and fed by hot water from the engine water pump.
The temperature is controlled by a flow valve mounted
in the plenum chamber which is operated from
within the cab.

Issue 1
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CAB AND FITTINGS

KEY TO FIGURE 1

»+ 1. Hose—water {eed
Hose--water return
Windscreen demister duct
Heat exchanger

Blower unit

Water flow control valve
Recirculation flap

Air filter

Air outlet grille—cab interior
Air outlet grille—cab exterior

G awh
coR~N®

—_
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2B—15

CAB AND FITTINGS

KEY TO FIGURE 2

1 Windscreen glass

2 Side window and door glass

3 Lower side window and lower door glass
4 Bulkhead glass

5 Rear lower window glass

6 Rear window glass

7 Rubber moulding

8 Locking strip

Issue 1



2B—16

CAB AND FITTINGS

REAR LOWER WINDOW GLASS
Removal and Replacement 2B—25—16
Removal

1. Remove all broken glass from the window frame.
2. Scrape off all the sealer and clean the frame.

Replacemant

3. Using sealant F, placeit in position onto the
window frame as close to the inner edge of
the aperture as possible.

4. Place the new glass into position, laying it onto
the sealing strip. Place the 'TRIPLEX' legend in
the top R.H. corner facing the outside of the cab.

5. Apply a firm even pressure onto the glass until
the sealant strip is compressed and has spread
to a rectangular section approximately half the
original thickness.

DOOR, SIDE WINDOW AND REAR WINDOW
SEALS

Removal and Replacement 2B—26—16

Special Tools: Wheel Part No. 600-358.

1. Remove the rear window, operation 2B-—19—12.

2. Remove the side window, operation 2B—22—12,

3. Remove the rubber seal moulding from the
windows and door.

Replacement

4, Ensure the retaining channel is clean and
undamaged.

5. Lubricate the channel and the new seal with a
soft soap solution, petroleum jelly or silicone
base grease.

6. Using Special Toel Pt. No. 600-358 press the
seal rybber into position. Position the wheel
onto the inner edge of the moulding and using a
firm pressure roll the moulding into the channel.

7. Work around the frame in one direction only
ensuring a good fit at each corner.

8. Trim the seal approximately 13 mm ({0-5 in)
beyond the joint. :

9. Force in the overlap to obtain a tight butt joint.

10. Reverse procedures 1-2.

INSTRUMENT PANEL COWL

Removal and Refitment 2B—27—16

Removal

1. Remove the six bolts securing the cowl inside
the cab.

2. From oputside the cab remove the two bolts
securing the cowl to the front cross member.
3. Withdraw and remove the cowl from the cab.

Refitment
4. Reverse procedures 1—3.

Issue @I




4A—57
ENGINE

. ENGINE SUMP
Removal and Refitment 4A—58—57

Removal

1. Drain the engine oil.

2. Lightly support the centre of the sump with a
trolley jack.

Remove the bolts, washers and shims.

Remove the bolts and washers.

Remove the nuts and washers.

Remove the bolts and washers.

Lower the jack and remove the sump.

Remove the old gasket.

Refitment

9. Reverse procedures 1 to 8 except:

{a) Use a new gasket lightly coated with recom-
mended sealant 'A'.
(b) Ensure that the two shims are correctly
lacated between the frant axle casting and the
engine sump casting.
(c) Tighten the sump to transmission casing
bolts to a torque of 75 Nm (55 ibf ft).

. (d) Tighten the front axle to sump bolts to a
torque of 270 Nm (200 |bf ft).

IR N

OIL PUMP
Removal and Refitment 4A—59—-57 = e e
. Removal ’ ’ =
1. Remove the sump operation 4 A—58—57. (E-s. Sy ———
2. Remove the seven bolts. = : =
3. Remove the pump. \V
4. Remove the strainer. L c - }
Refitment / P -~
5. Reverse procedures 1 to 4, except: L) /] @‘\/
Tighten the oil pump securing bolts to a torque = y [
of 28 Nm (21 Ibf f1). (2) ﬁ.i&

Issue I
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4A—58

ENGINE

OIL PUMP
Servicing 4A—50--58
Disassembly

NOTE: The halancer unit drive and driven shafts,
needle roller bearings, keys and oil pump gears
must be changed after 5 000 hours work.

Remove the oil pump operation 4A—59—57.
Remove the back plate.

Remove the gasket.

Remove the gasket.

Remove the split pin.

Remove the cap.

Remove the relief valve spring.

Remove the relief valve plunger.

Remove the driving gear.

Remove the driven gear.

Examine all parts for wear, replace any parts
whose condition is suspect.

New drive and driven gears must only be re-
placed in pairs.

CoPNOOANM

—_

Reassembly

- 11. Reverse procedures 1 to 10.

ENGINE BALANCER UNIT
Removal and Refitment 4A—61—53

Removal

i. Remove the sump, operation 4A—58—57.

2. Support the balancer unit.

3. Remove the four bolts and washers, and remove
the balancer unit.

4. Remove the oil pump, operation 4A—58—57,
procedures 2 and 3.

Refitment

5. Refit the oil pump, operation 4A—59—57, except
do not refit the sump.

6. Remove the timing case cover, operation
4A—49 49,

7. Turn the crankshaft to T.D.C. Nos. 1 and 4
cylinders, (i.e. with the crankshaft gear keyway at
the top of its periphery).

8. Remove the nut.

9. Remove the idler gear hub.

10. Align the single mark on the idler gear between
the double marks on the driven gear.
11. Refit the idler gear hub.

NOTE: Ensure that the dowet on the idler gear
hub, locates through the thrust plate and into
the corresponding hole in the balancer casing.

12. Refit the nut and tighten it to a torque of 55 Nm
(40 Ibf ft).

13. Ensure that the two thimbles on the rear upper
face of the balancer casing are correctly located.
Refit the balancer unit ensuring that the timing
marks on the balancer unit driven gear, and idler
gear, and idler gear and crankshaft gear are all
aligned.

14. Refitthetiming case cover, operation 4A—49—49.

Issue I
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4A-—59

ENGINE BALANCER UNIT
Servicing 4A 6259

Special Tool: 50 ton Hydraulic Press

Disassembly

NOTE: The balancer drive and driven shafts,

needle roller bearings, keys and oil pump gears

must be changed after 5000 hours work.

Remove the balancer unit, operation 4 A—61—58.

Remove the nut.

Remove the idler gear hub.

Remove the idler gear.

Remaove the idler gear thrust plate.

Remove the grub screws.

Using the 50 ton hydraulic press, press the

shafts forwards out of the housing taking care

that the keys do not damage the needle roller

bearings.

8. Remaove the keys.
9. Remove the balance weights complete with the

drive gears.

10. M necessary, remove the Allen screws from each
weight,

11. Remove the drive gears.

12. Remove the idler gear hub stud.

13. Remove the oilway thimbles,

14. Remove the seven oilway blanking plugs and
flush the oilways clean. '

15. |f necessary, press out the needie roller bearings.

NoeohwnN =

Reassembly

16. Press new small needle roller bearings into the
rear end of the balancer unit, (ensuring that the
writing on the rim of the bearing faces away
from the balancer frame) using a tool made to
the given dimensions and the 50 ton Hydraulic
Press,

17. Press new large needle roller bearings into the
front end of the balancer unit (ensuring that the
writing on the rim of the bearing faces away from
the balancer frame} using a too! made to the
given dimensions, and the 50 ton Hydraulic
Press.

18. Reverse procedures 1 to 14, except:

{a) Thoroughly degrease all male and female
threads and apply a few drops of recom-
mended sealant 'C’ to the threads prior to
reassembly.

(b) Tighten the six Allen screws, securing the
gears to the balance weights, to a torque of
15 Nm (11 Ibf ).

.{c) When refitting the two shafts, ensure that
the balancer drive gears are enmeshed so
that both keyways are at either T.D.C. or
B.D.C.

(d) Extreme care must be taken when pressing
in the shafts to ensure fouling of the keys
and needle roller bearings does not occur.

(e) Tighten the two balance weight grub screws
to a torque of 10 Nm (7ibf ft).

(f) Ensure that the dowel on the idler gear hub
locates in the corresponding hole in the
balancer frame,

(g) Tighten the idler hub securing nut to a

«+  torgue of 55 Nm (40 Ibf ft).

ENGINE

Key to Figs 16 and 17

ErXCIOMMOO® >

1,6 mm (0:63 in) x45° CHAMFER
0,8 mm (0-31 in) x45° CHAMFER
51 mm (2 in) dia.

25,298 mm (0-996 in) dia.

32,944 mm (1-297 in) dia.

254 mm (1 in)

2,769 mm (0-109 in}

37,719 mm (1-485 in)

31,648 mm (1-246 in) dia.
40,869 mm (1-609 in) dia.

3,572 mm (0-141 in)

38,506 mm (1-516 in)
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4A—60

ENGINE

CONNECTING ROD BIG END BEARING
Removal and Refitment 4A—61—860
Removal

1. Remove the balancer unit, operation 4A—61—58,
procedures 1 to 3.

2. Rotate the crankshaft until the required bearing
is at B.D.C.

3. Remove the two nuts from the big end bolts.

4, Remave the big end cap complete with the shell

bearing, and then remove the bearing from the

big end cap.

Remove the big end bolts.

Rotate the crankshaft untii the shell bearing

can be removed from the connecting rod.

7. Repeat procedures 2 to 6 for the remaining big
end bearings.
Examine the shell bearings for wear and and
scoring. |f any bearing is found to be suspect,
replace the complete set.
Check the crankpins for wear and ovality using a
micrometer. Check the diameter of the crank-
pins in the horizontal plane and the vertical
plane at each end of the crankpin.
Crankpin wear and ovality should not exceed
0,0381 mm (0:0015 in). The crankshaft shouid be
re-ground or replaced if these limits are
exceeded.

Refitment

8. Reverse procedures 1 to 7, except:

(a) Ensure thatall components are scrupulously
clean and lubricated with clean engine oil.

(b) Ensure that the steps on the shell bearing
halves fit into the slots on the connecting
rods and that the bearings are re-fitted in
their original positions and are properly
seated.

(c) Ensure that the flats on the connecting rod
bolts are located against the shoulders on
the connecting rods.

"(d) Ensure that the connecting rod and the end
cap are refitted with the identification marks
together and are on the left hand side of the
engine,

(2) Tighten the big end nuts to a torque of 95 Nm
(70 Ibf ft).

(f) The connecting rod big end cap attachment
bolts are special bolts and should they
require replacement, only bolts supplied by
the manufacturer should be used.

oo
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5A—05
DUAL CLUTCH

. CLUTCH PEDAL
Adjustment (MF 550 Tractor) S5A—02—05

1. Adjust the nut on the linkage to give 22 to 28 mm
(} to 14 in) free pedal travel ‘A’

TFurn the holt clockwise (looking straight at the
bolt head) to decrease and anti-clockwise to
increase pedal free travel.

% » CLUTCH PEDAL
Adjustment (MF 565 Tractor) 5A—03—05
1. Measure the clutch pedal free travel at the pedal w {E ' | VD
pad. This measurement should be 25 mm (1 in), R
if this is incorrect proceed as follows: . 1|
2, _ ‘
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5A—06

DUAL CLUTCH

CLUTCH PEDAL
Adjustment (MF575 and 590 Tractors) 5A—04—06

b L\

o

10.

Remove the hood, Part 3B.

Release the spring from its top attachment.
Slacken the locknut.

Slacken the turnbuckie as much as possible.
Adjust the clevis until ‘A’ is 56 to 60 mm
24 to 23 in).

Reconnect the spring.

Adjust the turnbuckle until 'B" is 5 to 9 mm
(% to 3 in) which should give a clutch pedal free
travel of 13 to 25 mm (£ to 1 in).

Retighten the turnbuckle locknut.

Operate the clutch pedal through its full travel a
minimum of five times and recheck the clutch
pedal free travel.

Refit the hood, Part 3B.

Issue 1
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6A—19

PINION ASSEMBLY
Servicing _ 6A—22—19
Special Tools: MF 200 Hand Press

MF 200-23 Adapter
MF 200-25 Adapter
Pre-load Guage -

Disassembly

1.

2,

Remove the pinion assembly, 6A—20—21 (Stand-
ard Flow Pump) 6A—21—21 (High Flow Pump).
Remove the locking ring as follows:

a. Place the pinion in a soft taced vice with the
jaws of the vice holding the flats, adjacent to
the locking rollers of the collar.

b. Using a cold chisel, cut one half to two thirds
into the locking collar at points B and C.

c. Reposition the pinion in the vice and chisel
down the splines into the cuts made at points
B and C. A few hefty blows will fracture the
locking collar enabling it to be removed.

NOTE: Great care should be taken to avoid
damaging the threads of the pinion.

3.

6.

1.

Remove the sleeve and the splined hub (Stand-
ard Flow Pump) or the bearing sleeve, sleeve
keeper and thrust washer (High Flow Pump).
Remove the housing, complete with the front
bearing cone.

Fit the pinion to MF 200 with MF 200-23 and MF
200-25—Press off the bearing.

Remove the snap ring securing the pilot bearing
to the pinion.

Fit the pinion to MF 200, using MF 200-23, then
press off the pilot bearing.

Examination
Examine all componenis for signs of wear, scoring
or pitting. Any faulty or worn parts must be replaced.

NOTES:

1.

If the pinion is damaged the crownwheel
must also be replaced as these are only
supplied in matched sets.

. The taper roller bearings are serviced as a

pair, assembled with the housing.

Reassembly

8.

9.
10.

1.

12.

13.
14.

15.

16.

Using MF 200 and MF 200-23, press the pitot bear-
ing on to the pinion.

Secure the pilot bearing with a new s$nap ring.
Using MF 200, MF 200-23 and MF 200-25 press the
bearing onto the pinion.

Locate the pinion in its housing and fit the front
bearing cone. '
Refit the splined hub (Standard Flow Pump) or
the thrust washer, sleeve keeper and bearing
sleeve (High Flow Pump) and a new locking ring,
hand tightened.

Held the housing in a soft faced vice.

Fit a suitable pre-load gauge to the pinion and
tighten the locking ring to give a pre-load reading
of 24 kg cm (20 Ibf in).

Remove the gauge, tap the pinion firmly to
centralise the bearings, then re-check the
pre-load.

Secure the locking ring by tapping a locking
roller down either side of one of the pinion
splines.

NQTE: The needle rollers must be driven flush
with the locking collar.

17,

Refit the pinion assembly, operation 6 A—20—18,
or6A—21—18.

REAR AXLE AND BRAKES
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6A—20

REAR AXLE AND BRAKES

REAR DRIVE SHAFT .
Servicing 6A—23—20

Special Tools: MF 202A Needle Roller Bearing Puller -

MF 203A Needle Roller Bearing Driver
550 Universal Handle

Disassembly

Remove the lift cover, Part 8A.

Remove the split pin from the shear tube.
Remove the shear tube.

Remove the rear drive shaft.

Locate the end of MF 202A underneath the bear-
ing cage.

Extract the bearing.

7. Remove the plunger and spring.

bl o

o

Reassembly .

8. Reverse procedures 1 to 7 except:
a. Place the bearing depth control collar (part
of MF203A) on the end of the driveshaft over
the new bearing. Drive the bearing into the drive

shaft using MF203A and the 550 handle until
the tool contacts the depth control collar.

b. Fit a new split pin to give an end float of
0,40 to 2,50 mm (0.015 to 0.100 in).
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6A—55

@ Fmion assemsLY
(STANDARD FLOW PUMP)

Removal and Refitment 6A—53—55

Removal

-

Remove the lift cover and the hydraulic pump(s)
as stated in Part BA,

2. Remove the i.p.t.o. clutch pack (if fitted), Part 6B.
3. Release the snap ring.
4. Slide off the gear. .
5. Remove the six bolts and spring washers.
6. Screw one of the bolts into each of the two
tapped holes.
7. Tighten the bolts, thus withdrawing the pinion
assembly.
Refitment

8. Reverse procedures 1 to 7 except:

{a) Ensure that the locating pin is aligned before
pressing the housing into place.

(b) Tighten the six bolts to a torque of 108 Nm
(80 |bf ft).

(c) Fita new snap ring.

PINION ASSEMBLY
(HIGH FLOW PUMP)

Removal and Refitment BA—54—55
. Removal
1. Remove the lift cover and the hydraulic pump(s)

S o

®

9.

as stated in Part BA,

Remove the i.p.t.0. clutch pack (if fitted), Part 6B.
Release the circlip.

Remove the thrust washer.

Remove the gear cluster.

Slide the needle roller bearings oft the bearing
sleeve.

Remove the six bolts and spring washers.
Screw one of the bolts into each of the two
tapped holes.

Tighten the bolis thus withdrawing the pinion
assembly.

Refitment

10.

Reverse procedures 1 to 9 except:

(a) Ensurethatthe locating pinis aligned before
pressing the housing into place.

(b) Tighten the six bolts to a torque of 108 Nm
(80 (bf ft).

(c) When the thrust washer shows signs of
wear it should be renewed.

(d) Fit a new circlip.

REAR AXLE AND BRAKES

A
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6A—56

REAR AXLE AND BRAKES

PINION ASSEMBLY
Servicing 6A—55—56
Special Tools: MF 200 Hand Press

MF 200-23 Adaptor

MF 200-25 Adaptor

Pre-load Gauge

Disassembly

1. Remove the pinion assembly, operation
B6A-—53—55 (Standard Flow Pump), 6A—54—55
(High Flow Pump).

2. Remove the locking ring as follows:

(a) Place the pinion in a soft faced vice with the
jaws of the vice holding the flats, adjacent to
the collar locking rollers.

{b) Using acold chisel, cut one half to two thirds
into the locking collar at points b and ¢,

(c) Reposition the pinion in the vice and chisel
down the splines into the cuts made at
points b and c. A few hefty blows will
fracture the locking collar enabling it to be
removed.

NOTE: Great care shouid be taken to avoid

damaging the threads of the pinion. ‘

3. Remove the sleeve and the splined hub (Stand-
ard Flow Pump) or the bearing sleeve, sleeve
keeper and thrust washer (High Flow Pump).

4. Remove the housing, complete with the front
bearing cone.

5. Fit the pinion to MF 200 with MF 200-23 and
MF 200-25. Press off the bearing.

6. Remove the snap ring securing the pilot hearing
to the pinion.

7. Fitthe pinion to MF 200, using adaptor MF 200-23,
then press off the pilot bearing.

Examination

Examing all components for signs of wear, scoring or

pitting. Any faulty or worn parts must be replaced.

NOTES: )

(a) If the pinion is damaged the crownwheel

. must also be replaced as these are only

supplied in matched sets.

(b) The taper roller bearings are serviced as a
pair, assembled with the housing.

(c) New snap rings should always he fitted.

Reassembly

8. Using MF 200 and MF 200-23, press the pilot
bearing on the pinion.

9. Secure the pilot bearing with a new snap ring.

10. Using MF 200 and MF 200-23 and MF 200-25 press
the bearing onto the pinion.

11.  Locate the pinion in its housing and fit the front
bearing cone.

12. Refit the sleeve and the splined hub (Standard
Flow Pump) or the thrust washer and bearing
sleeve with the sleeve keeper (High Flow Pump}
and a new locking ring, hand tightened.

13. Hold the housing in a soft faced vice,

14, Fit a suitable pre-load gauge to the pinion and
tighten the focking ring to give a pre-load reading
of 24 kg cm (20 Ibf in).

15. Remove the gauge, tap the pinion firmly to cen-
tralise the bearings, then re-check the pre-load.

16. Secure the locking ring by tapping a locking
roller down either side of one of the pinion
splines.

NOTE: The needle rollers must be driven flush

with the locking collar.

Before refitment, the pinion assembly should

be freely lubricated with clean transmission oil.

17.  Refit the pinion assembly, operation 6A—53—55
Standard Flow Pump), 6A—55—55 (High Flow
Pump).
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78—03

STEERING PUMP (MF 550 TRACTOR)
Element Removal and Replacement 7B—04—03

Removal

1.
2,
3.

4.

Place a container beneath the pump body.
Remove the bolts and washers,

Remove the reservoir cover complete with the
filter element and spring.

Remove the seating ring.

Replacement

5.

N

Coat the outside edge of the new seating with
petroleum jelly.

Fit sealing ring into recess.

Fit new filter element with the arrow pointing
towards the pump body.

Locate spring in element recess.

Fit reservoir cover.

Compress the spring and tighten the securing
bolts until the cover is in contact with the
sealing ring, then tighten the bolts a further turn,
Refill the reservoir, operation 78—03—02.

STEERING PUMP (Plessey) (MF 565, 575 & 590

TRACTORS)
Element Removal and Replacement 7B—05—03
Removal

1. Place a suitable drain tray below the filter,

2. Remove the nut and sealing washer.

3. Remove the canister.

4. Remove the nut and washer.

5. Remove the spring.

6. Remove and discard the filter element then wash

all components in clean paraffin and dry them
with fluff free cloth.

7. Remove the sealing ring.

Replacement

8. Fit a new sealing ring.

9. Fit a new filter element with the arrows pointing
towards the pump body. .

10, Reverse procedures 1 to § except:
(a) Tighten the canister retaining nut to a

torque of 27 Nm (20 Ibf ft).
11. Check the steering system oil level, operation

7B—03—02.

STEERING
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B—04

STEERING

** STEERING PUMP (Aero-quip) (MF 565, 575 &
590 TRACTORS)

* %

Element Removal and Replacement

Removal 7B—06—04
1. Place a suitable drain tray below the filter.
2. Remove the nut.
3. Remove the seal.
4. Remove the canister.
5. Remove the nut.
6. Remove the spring.
7. Remove the washer.
8. Remove the seal.
9. Remove and discard the filter element, wash all
components in clean paraffin and dry them with
a fluff free cloth.
10. Remove the spacer.
11. Remove the sealing ring.
Replacement
12. Fit a new sealing ring if necessary.
13. Fit a new filter element with the arrows pointing
towards the pump body.
14. Reverse procedures 1 to 8 except:
(2) Tighten the canister retaining nut to a
torque of 27 Nm (20 Ibf ft).
15. Check the steering system oil level, operation

7B—03—02.

STEERING PUMP (MF 550 TRACTORS)
Removal and Refitment 7B—07—04

1.

Disconnect the pipes from the pump,

2. Remove the two bolts and washers.
3. Remove the pump.
Refitment
4. Reverse procedures 1 to 3 except:
(a) Tighten the two bolts to a torque of 27Nm
(20 Ibf ft).
8. Check the steering pump il level, operation

78—02—02.
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10A—01

Operation
Number

% x 10A—01—02

10A—02—04

10A—03—06

10A—04—07
10A—05—07

10A—06—08

10A—07—08

ACCESSORIES
ACCESSORIES
Part 10 — Section A
Page
Table of Contents Number
AUTOMATIC HITCH
GENERAI 02
Kit Fitment 02
Latch Adjustment 03
Removal and Refitment 04
SWINGING DRAWBAR
GENERAL 06
Kit Fitment
STABILISERS o7
Kit Fitment (MF 550 Tractor)
Kit Fitment (MF 565, 575, 590 Tractor) o7
STABILISER EXTENSION KIT 08
Kit Fitment
HYDRAULIC ASSISTER RAM 08

Fitment
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10A—02

ACCESSORIES

GENERAL

The auto hitch is a supplementary lifting mechanism
fitted to the swinging drawbar frame which enables
ring type drawbar implements to be hitched to the
tractor, without the operator leaving his seat, by
actuating a release lever and operating the hydraulic
quadrant levers.

If required, the hitch hook can be replaced by the
swinging drawbar by lowering the hitch, removing
the pivot pin and sliding out the hitch hook, then re-
placing it by the drawbar,

Operation

WARNING: Always operate the Auto Hitch

from the tractor seat.

To Lower the Hitch

1. Place the Draft Controi lever in the fully UP
position.

2. Select CONSTANT PUMPING with the Position
Control lever.

3. Push the release lever rearwards.

4.  Whilst helding the release lever in the rearward
position,” move the Position Control lever to
DOWN. The hitch will then lower.

To Raise the Hitch

Move the Position Control lever to TRANSPORT .

the hitch will then raise and latch automatically.

The maximum lift capacity with the hitch hook fitted
is 2268 kg (5000 ib).

AUTO HITCH
Kit Fitment 10A—-01—02

These instructions assume that the tractor is already
equipped with a swinging drawbar to which certain
additions and modifications must be made.

To obtain the maximum downward travel of the

lift arms, it may be necessary on certain tractors
to grind off the two location pads on the top rear
section of both trumpet housings.

The long and shallow rear number plate must be
exchanged for the shorter deeper type.

1. Remove the two locating pin hair pins.
Lower the drawbar mounting frame onto a jack.
3. Remove the two locating pins.
4.. Remove the pivot pin.
5. Remove the swinging drawbar.
6. Feed in the hitch hook.
7. Fit the pivot pin.
8. Fit the two locating pins.
9. Fit the two locating pin hair pins.

10. Feed in the mounting frame lift shaft.

11. Fit the two catches, guide plates rearwards.

12. Fit the two lift shaft split pins.

13. Remove the two bottom control beam bracket
nuts and washers.

14. Fit the hook stop, outer cranked face rearwards.

15. Refit the two bottom control beam bracket
washers and nuts.

16. Remove the linch pin.

17. Remove the long hitch pin.

18. Locate the pivot assembly, welded bar upwards
and forwards between the two long hitch pin
lugs.

19. Refit the long hitch pin.

20. Refit the linch pin.

21. Heavy duty swinging drawbar anly, remove the
six support bracket bolts.

22. Heavy duty swinging drawbar only, remove the
two support brackets.

Issue 11

23.

24,

25.

26.

27.

28,

29,

JEEE

39.

40.

4.

44,

45.

46.

47,

49,
50.

51.
52.

55.

Heavy duty swinging drawbar only, remove the
two trumpet/centre housing bolts above the six
removed in procedure 21.

Normal duty. swinging drawbar only, remave the
eight rear trumpet/centre housing bolts, similar
to procedures 21 and 23.

Fit the two outer push rod split pins. MF 550
only, other tractors use the centre hole.

Feed the two push rod springs onto the bottom
ends.

Feed the bottom ends of the two push rods
downward through the spring abutments on the
lower ends of the support bracket.

Compress the two springs and trap the bottom
ends of the push rods under the support
brackets.

With the two springs innermost, locate the
push rods in the pivot assembly plates and the
two support brackets on the trumpet housing
flanges.

Fit the eight trumpet/centre housing boits.
Tighten the eight trumpet/centre housing bolts
to a torque of 130 Nm (95 Ibf ft).

Fit the two push rod split pins.

Locate each latch opening to the rear on each
support bracket spigot and push rod end
simultaneously.

Fit the two snap rings.

Check the two latches for freedom of movement.
Lubricate the two latches.

Support the two lower Imks and discard the lift
arm split pins.

Discard the two lift arm clevis pins.

Locate the two extensions against the inner
taces of the lift arms.

Fit the two clevis pins through the extensions,
lift arms and lift rod knuckles. Remove the lower
link supports.

Fit the two split pins.

Normal duty auto-hitch only. Screw the four
adjuster buttons into the two extension arms.
Normal duty Auto-hitch only. Fit the two ‘U’
bolts and the four locking nuts.

Normal duty Auto-hitch only. Close any gaps
between the two lift arms and the ‘U’ bolis by
rotating the protruding threaded shanks of the
four adjuster buttons before tightening the four
locking nuts. -

Heavy duty Auto-hitch only, fit the two front
extension bolts and washers, heads outwards.
Jack up the mounting frame and locate the two
catches in the latches; remove the jack,

Feed the two lift rods through the lift arm
extensions and run the tube nuts, unslotted
ends first, half on.

Fit the two lift rods, offsets to the right hand
side, to the catch spigots.

Fit the two split pins,

Fit the handle trunnion to the plvot assembly
plate, normally the right hand.

Half run the trunnion nut.

Feed on the trunnion sleeve, long end first and
align the holes. ]

Feed in the control handie, set in position.
Tighten the trunnion nut.

Adjust the auto-hitch as detailed later, the two
roll pins are fitted to the slotted nuts during
this procedure,

Reduce the “throw™ of the levelling box handle
to 70 mm (32 in) to avoid a foul condition occur-
ing with the lift arm extension or rod.




10A—03
ACCESSORIES

** AUTO HITCH

Latch Adjustment

1. Move the Draft Control lever to 'up’.

2. With the tractor engine running move the
Position Control lever to TRANSPORT.

3. Screw down the slotted adjusting nut to take up
all clearance at 'A’ between the squared rear end
of the mounting bracket end locating pin bar at
the drawbar frame.

4. Move Position Controt lever to CONSTANT
PUMPING.

5. When necessary, slacken off the slotted nuts an
equal amount each to eliminate any interferences
at 'A' between the squared rear end of the
mounting bracket and the locating pin bar at the
drawbar frame.

6. Fit a roll pin to each adjusting nut.

7. During use the gap at 'A' between the squared
rear end of the mounting bracket and the
locating pin bar of the drawbar frame must not

. exceed 9-5 mm (§ in) and should be checked
*E every 500 hours.
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10A—-04

ACCESSORIES
AUTO-HITCH
Removal and Refitment 10A—02—04
Removal
1. Remove the two hair pins.
2. Lower the auto-hitch onto a trolley jack.
3. Discard the two lift rod split pins.
4, Detach the two lift rods.
5. Remove the two locating pins.
6. Remove the pivot pin.
7. Remaove the hitch hook.
8. Remove the front linch pin.
9. Remove the support pin.
10. Remove the mounting frame on a trolley jack.
11, Discard the two split pins.
12. Match mark and remove the two catches.
13. Remove the lift shaft.
14. Support the aitachment bracket on a trolley jack.

17.

18.
19,

20,

21.

23,

24,

27.
28.

31.
32.

8

I88R

8

39.

41,

Remove the four locking nuts.

Remove the attachment bracket with the trolley
jack.

Remove the two bottom control beam nuts and
washers. )

Match mark and remove the hook stop.
Remove the four locking nuts or two bolts and
lockwashers.

Normal duty auto-hitch only, remove the two
‘U’ bolts.

Discard the two split pins.

Remove the two clevis pins.

Remove the two lift arm extensions or lift arm
extensions four adjuster buttons and lift rod
assemblies.

Remove the two rofl pins.

Remove the two nuts.

Remove the two lift rods.

Slacken off the handle trunnion nut.

Withdraw the handle.

Remove the trunnion tube.

Remove the trunnion nut and trunnion.
Remove the two snap rings.

Match mark and remove the two latches.
Discard the two inner push rod split pins
{MF 550 Tractor shown, all other Tractors use
end hole).

Remove the eight support bracket bolts.
Remove the two support brackets.

Remove the two push rods,

Discard the two outer push rod split pins
(MF 550 Tractor shown, all other Tractors use
the centre hole).

Remove the two springs.

Remove the linch pin.

Remove the long pin.

Match mark and remove the pivot hracket.

Issue II

Refitment

42,

Reverse procedures 1 to 41 except:

(a) The pivot assembly is fitted weided bar
upwards and forwards,

(b) The bottom ends of the two push rod and
spring assemblies are trapped under the
cut outs in the support brackets.

(c) Tighten the eight support bracket bolts to a
torque of 130 Nm (B85 Ibf ft).

(d) Fit new split pins.

(e} The two latches are fitted open face rear-

wards.
(f) Ensure that the two snap rings locate
correctly in their grooves. .

(g} The handle is normally fitted to the right
hand plate of the pivot assembly.

{h) f‘!’he lift rod nuts are fitted unslotted end
irst.

(i) The fitting of the lift rod roll pins is delayed
until after the auto-hitch has been adjusted.

(i) The heads of the two extension arm clevis
pins are positioned on the extension arm
side,

(k) Normal duty auto-hitch enly, after the two
‘U’ bolts have been fitted to the lift arms and
extensions, size the four adjuster buttons by
rotating the two flats in each protruding
threaded shank to touch the lift arm before
finally tightening the four locking nuts.




1A—15

SPECIFICATION

MF560 TRACTOR

ENGINE

Make: Perkins, to MF specification

Type and Model: Four-stroke, direct injection diesel
AD4.203

Number of Cylinders: Four

Bore: 91,4 mm {3:6 in)

Stroke: 127 mm (5 in}

Capacity: 3,35 litre (203 in®}

Compression Ratio: 16:1

Firing Order: 1, 3, 4, 2

Horsepower: 56 PS (41 kW) at 2 000 rev/min (DIN
70020)

Maximum Torque (at 1 200 rev/min): 218 Nm {161
Ibfft) {DIN 70020) .

Lubrication: Throwaway, cannister type full flow
external filter

Valves: Qvertead, pushrod operated

Valve Tip Clearance {Inlet and Exhaust}: 0,30 mm
(0012 in) cold. 0,25 mm (0-010 in) hot

FUEL SYSTEM AND AIR CLEANER

Fuel Lift Pump: A.C. Delca, with hand primer

Fuel Filter: C.AV. filter, with transparent sediment
bowl

Injection Pump: C.AV. Distributor type, with
mechanical governor

Engine Speeds {no load): ldling—700 to 750
rev/min. Maximum—2 140 rev/min

tnjection Timing: 23" B.T.D.C.

Injectors: C.AV, type nozzles and nozzle holders
Initial setting pressure 17,73 N/mm? (175 Atmos-
phere). Working pressure 17,23 N/mm?2 (170
Atmosphere)

Easy Starting Aid: C.AV. Thermostart Mark (Il C

Air Cleaner: Two stage, dry element, removable for
cleaning with warning light and buzzer

ELECTRICAL SYSTEM
Voltage: 12 volt NEGATIVE EARTH
Battery: 96 Ah. Fulmen
Starter Motor: France— Paris Rhone D11E-137 or
DHE-84 .
Others—Lucas M45G or M50G with a solenoid
engaged pinion. Safety device operated by the
dual range selector
Alternator: Motorola 9AR 2501K
Light Bulb Sizes:
Headlights 45/40W
Side Lights 5W
Rear Lights bW
Indicator Lights 21W
Brake Lights 21W
Number Plate Lights 5W
Plough Light 36W
Panel Lights 2-2W
Interior Light 5W

Issue 1

Fuses:
Dipped Headlights 15A
Side Lights 10A
Brake Lights 10A
Warning Lights 1A
Main Beam Headlights 15A
Flashing Indicators 10A
Plough Light 10A
Blower Motor 17A
Wiper Motor 10A
{nterior Light 2A
Horn 35A
Cigar Lighter 35A
Fresh Air Blower: Two speed blower with a max-
imum output of 12 m3?/min (425 ft3/min)

COOLING SYSTEM

Type: Thermostat controlled with centrifugal pump to
assist circulation. Four bladed fan driven by a belt
from the crankshaft

Fan Belt Deflection (Total}: 13 mm (0-5 in) midway
between the fan pulley and the crankshaft pulley

TRANSMISSION

Clutch Live P.ro. Tractors: Dual clutch, Auburn
ventilated type, with a 305 mm (12 in} main drive
disc, coil spring operated, and a 264 mm (10 in)
p.t.o. disc, Belleville spring operated
I.p.t.0. Tractors: Single clutch, Auburn ventilated
type, with a 305 mm (12 in) main drive disc, coil
spring operated. There is a continuous drive to the
i.p.t.0. shaft via a plate bolted to the ciutch cover. A
dual clutch is fitted for certain cold climate
territories

Eight Speed Synchromesh Gearbox: The eight
speed synchromesh gearbox has eight forward
and two reverse speeds. This is achieved by using
a four forward and one reverse speed gearbox,
with synchromesh on third and fourth gears,
compounded by an epicyclic unit

‘Multi-Power Gearbox: The Multi-Power gearbox

has twelve forward and four reverse speeds. This is
achieved by using a three forward and one reverse
speed gearbox, compounded by an epicyclic unit
and an additional set of high ratio constant mesh
gears, actuated by a hydraulic clutch

Gearbox Epicyclic Reduction: 4:1

Final Drive: Bevel drive with epicyclic final hub
reduction giving an overall ratio of 10-83:1
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1A—16

SPECIFICATION

POWER TAKE-OFF
Live Power Take-off: Engine speed drive is engaged
by a lever to the left of the operator’s seat.
Independent Power Take-off: Engine speedi.p.t.0.
is engaged by a lever to the left of the operator’s
seat. The i.p.t.0. clutch is a multi-plate, wet clutch
Reduction Ratio (Standard Pump): 312:1. (High
Flow Pump}—3-12:1 at 540 rev/min. 1-69:1 at
1000 rev/min)
Speeds (Standard Pump): 540 rev/min at 1684
engine rev/min. (High Flow Pump)—540 rev/min
at 1686 engine rev/min. 1 000 rev/min at 1690
engine rev/min
Power Take-off Shaft: Six spline (540 rev/min}, 21
.spline (1000 rev/min), 35 mm (1-38 in) diameter,
with an annular groove for securing p.t.o.
couplings

HYDRAULIC SYSTEM

Ferguson Pump: Four cylinder, scotch yoke type
pump driven from the forward end of the p.t.o.
shaft, supplies oil, under pressure to the ram
cylinder and four external take-off points

Tapping Point Thread Sizes: Top—3 N.P.S.M.
Side—2 N.P.T.F.

Pressure Control System: The Pressure Control
System operates from 0,69 to 20,7 N/mm2 (100 to
3000 Ibf/in®}

Pump Maximum OQOutput (Standard Pump}: 15
litre/min (3-4 Imp. gal/min) at 2000 engine
rev/min
(High Flow Pump) 26,5 litre/min {59 Imp.
gal/min} at 2000 engine rev/min

Pump Maximum Pressure: 20,7 N/mm2Z (3000

. Ibf/in®)

Linkage: Three point linkage, with Category 1 or 2
interchangeable ball ends. A barre! turnbuckle
type, adjustable top link is fitted, plus check chains
adjustable for Category 1 and 2

Maximum Lift Capacity: 1542 kg (3400 Ib)

AUXILIARY HYDRAULICS

Auxiliary Pump: Gear type pump with separate gear
train and output for Multi-Power and i.p.t.o.
supply .

Pump Qutput: To auxiliaries—36 litre/min {7-9 Imp.
gal/min). To Multi-Power/i.p.t.o.—19 litre/min
{4-2 Imp. gal/min)

Relief Valve Pressure: Auxiliaries—17,3 to 19,3

N/mm2 (2500 to 2800 Ibf/in3). Multi-
Power/i.p.t.0.—4,8 to 6,8 N/mm? (700 to 1000
Ibf/in2)

Multi-Power/l.p.t.o. Pump: Gear type pump

Pump Qutput: 19 litre/min (4-2 Imp. gal/min)

Relief Valve Pressure: 4,8 to 6,9 N/mm? (700 to
1 000 Ibf/in2?)

" Multi-Power/l.p.t.o./Auxiliary Filtration: Exter-

nally mounted 25 micron filter with replaceable
cartridge type element

Standard Flow Ferguson Pump

Application Output at 2000 engine rev/min
(640 p.t.o. rev/min)
litre/ Imp. [ Bydraulic | Hydraulic
min | gal/min PS hp
Ferguson ] .
Pump Only 15,0 34 6.5 ' 6-4
Auxiliary . .
Pump Only 36,0 7-9 11,3 111
Combined | 51451 113 | 160 | 158
Flow

High Flow Ferguson Pump

Application Output at 2000 engine rev/min
(1185 p.t.o. rev/min)
litre/ Imp. | Hydraulic | Hydraulic
min | gal/min PS hp
Ferguson i g
Pump Only 26,5 59 11,2 11-0
Auxiliary ! .
Pump Only 36,0 79 11,3 111
Combined . :
Flow 62,5 13-8 19,6 19-3
BRAKES

Type: Girling, oil immersed 222,4 mm (875 in)
mechanical five plate disc brakes, operated to-
gether or independently to assist steering

Parking Brake: Operates on both rear wheels simult-
aneously.

Trailer Brakes: Hydraulically operated by brake
pedals

STEERING

Type: Hydrostatic, with a gear pump and integral
reservoir

Tee-in: 3 mm (%in)

Turns Lock to Lock: 33

FRONT AXLE

Type: Three section, adjustable for track width
Wheel Camber: 3° 30°

Wheel Castor: 4° 56’

TRACK ADJUSTMENTS

Front Track: 1321 t0 1828 mm (52to 72 in) in 102
mm (4 in} increments

Rear Track: 1321 to 2235 mm {52 to 88 in} in 102
mm (4 in} increments ’
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SPECIFICATION

WHEELS AND TYRES
Front:
W4-00 x 16 wheels fitted with 6:00-16, 4 ply tyres
- W4-00 x 19 wheels fitted with 6-:00-19, 6 ply tyres
. 5-50F x 16 wheels fitted with 7-50-16, 6 ply tyres
ear:
W10 x 32 wheels fitted with 11-32, 6 ply tyres
W10 x 36 Double disc wheels fitted with 11-36,
6 ply tyres
W12-28 Double dis¢ wheels fitted with 14-28,
12-28 or 13-28, 6 ply tyres
Water Ballasting: Additional weight for each rear
tyre -
11-32 tyres: 143 kg {316 |b)
11-36 tyres: 159 kg {349 Ib)
14-28 tyres: 254 kg (559 |b)
12-28 tyres: 169 kg (362 Ib)
13-28 tyres: 200 kg (440 b)

CAPACITIES
Fuel Tank: 67 litre (15 Imp. gal)
Engine Sump (including filter): 7.1 litre (12-5 Imp. pt)
Cooling System: 11,4 litre (20 Imp. pt)
Transmission;
Eight Speed—33 litre (57 Imp. pt)
Multi-Power— 32 litre (56 Imp. pt)
Epicyclic Hubs: 1.7 litre (3 Imp. pt)
Power Steering Reservoir: 1.1 litre {2 Imp. pt)

GENERAL DIMENSIONS (Fig. 1)

A. Overal! Height: 2337 mm {92 in)

B. Overalil Width: 1829 mm {72 in)

C. Overall Length: 3708 mm (146 in)

D. Wheelbase: 2172 mm (855 in}

Ground Clearance:

E. Under Weight Frame: 343 mm {13-5 in)

F. Under Engine Sump: 381 mm (15 in)
Turning Circle: 8,5 m {28 ft) Without Brakes
Weight {with fuel, oil and water: 2762 kg (6 090 |b)

Note: The above dimensions are for a tractor fitted
with 7.50-16 front tyres and 14-28 rear tyres at 1 524
mm (60 in) track setting.

MOUNTING POINTS (Fig. 2)
. 184 mm (7-25 in)

. 92 mm (3-62 in)

4 holes tap £ in 11 UNC 3B x 32 mm (1% in)
102 mm (4 in)

1243 mm (49 in)

. 4 holes tap 2 in 10 UNC

3B x 27 mm (1} in)

76 mm {3 in)

. 152 mm (B in)

. 43 mm {169 in)

. 86 mm (3-38 in)

w N

CLHNIO L

FIG. 1
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Operation
Number

4A—80—74
4A—81—74

4A—8B2—75
4A—83-75

4A—B4—76
4A—85 76
4A—86—76

4A—B7T 77
4A—88—78

4A—89—80

4A—90—81

4A—91_g2
4A—92_83
4A—93 83
4A—94_83

4A—95—84
4A—965—84

4A—97—85
4A—9386
4A—99 86

4A—100—87
4A—101--88

4A—102—88
4A—103—89

4A—104—90

4A—105—91
4A—106—92

4A—107—94

4A—108—95
4A—109—96

ENGINE
AD4. 203 ENGINE
Part 4 — Section A
Page
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Removal and Refitment 84
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Removal and Refitment 84
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Removal and Refitment 85
RING GEAR Removal and Refitment 86
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CRANKSHAFT REAR MAIN OiL SEAL
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Removal and Refitment 88
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4A-—172

ENGINE

GENERAL

The Perkins AD4. 203 engine is a four cylinder, water
cooled, direct injection diesel unit. It has a nominal
bore of 91,44 mm (3-6 in) and a stroke of 127 mm (5 in).
The engine has overhead valves mounted verticaily in
the cylinder head. A gear driven camshaft located in
the right hand side of the cylinder block operates the
vaives via tappets, and a series of rocker levers located
on a shaft mounted on top of the cylinder head.

The cylinder block and crankcase form an integral
casting and are fitted with full length replaceable
flanged cast iron liners.

The aluminium pistons have a toroidal cavity in the
head and are fitted with five piston rings. The pistons
are attached to their connecting rods by fully floating
gudgeon pins retained by circlips. The big end
bearings are replaceable and consist of a thin steel
shell, lined with an aluminium-tin alloy.

The engine is {fubricated by force feed. The oil is
drawn from the sump, via a strainer, by a rotary pump
driven by the crankshaft. The il passes through a
filter before being circulated under pressure around
the engine.

The crankshaft is mounted in five replaceable
aluminium-tin alloy lined bearings held in position
by cast iron bearing caps. Thrust is absorbed by
tour washers located on both sides of the rear main
bearing cap and cylinder block housing.

Maximum Engine Power at 2000 rev/min.
— 56 p.s. (Din 70020)
— 58 h.p. (B.S. AU 141 Ambient Conditions)

Maximum Torque at 1200 rev/min.
— 22,25 kg f m (Din) (160 Ibf ).
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4A—T3

ENGINE

FAULT

POSSIBLE CAUSE

f.ow cranking speed

1, 2, 3 4

Will not start

5 6, 7, 8,9, 10, 12, 13, 14, 15, 16, 17, 18, 19, 20, 22, 31, 32, 33

Difficult starting

5 7, 8,9 10, 11, 12, 13, 14, 15, 16, 18, 18, 20, 21, 22, 24, 29, 31, 32, 33

Lack of power

B, 9, 10, 11, 12, 13, 14, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 31, 32, 33

Misfiring

8, 9, 10, 12, 13, 14, 16, 18, 19, 20, 25, 26, 28, 29, 30, 32

Excessive fuel consumption

11, 13, 14, 16, 18, 19, 20, 22, 23, 24, 25, 27, 28, 29, 31, 32, 33

Black exhaust

11, 13, 14, 16, 18, 19, 20, 22, 24, 25, 27, 28, 29, 31, 32, 33

Blue/white exhaust

4, 16, 18, 19, 20,

25, 27, 31, 33, 34, 35, 45, 56

Low oil pressure

4, 36, 37, 38, 39,

40, 42, 43, 44

Knocking

9, 14, 16, 18, 19,

22, 26, 28, 29, 31, 33, 35, 36, 45, 46, 48

Erratic running

7.8,9 10, 11,12

, 13, 14, 16, 20, 21, 23, 26, 28, 29, 30, 33, 35, 45, 48

Vibration 13, 14, 20, 23, 25, 26, 29, 30, 33, 45, 47, 49

High oil pressure LY

Overheating 11, 13, 14, 16, 18, 19, 24, 25, 45, 50, 51, 52, 53, 54, 57
Excessive crankcase pressure 25, 31, 33, 34, 45, 55

Poor compression 11, 19, 25, 28, 29, 31, 32, 33, 34, 46, 48

Starts and stops 10, 11 12

Key to Fault Finding Chart

el B S o e

Battery capacity low.

Bad electrical connection.

Faulty starter motor.

incorrect grade of lubricating oil.
Low cranking speed.

Fuel tank empty.

Faulty stop control operation.
Blocked fuel feed pipe.

Faulty fuel lift pump.

Choked fuel filter.

Restriction in air cleaner.

Airin fuel system.

Faulty fuel injection pump.
Faulty afomisers or incorrect type.
Incorrect use of cold start equipment.
Faulty cold start equipment.
Broken fuel injection pump drive.
Incorrect fuel pump timing.
Incorrect valve timing.

Poor compression.

Blocked fuel tank vent.

Incorrect type or grade of fuel.

Sticking throttle or restricted movement.

Exhaust pipe restriction.
Cylinder head gasket leaking.
Overheating.

Cold running.

Incorrect tappet adjustment.
Sticking valves.

30.
31.
32

34.
35,

36.
37.
38,
39.
40.
41,
42,
43.
44,
45.
46,
47,
48,
49,
50.
51,
52.
53.
54,
55.

87.

Incorrect high pressure pipes.

Worn cylinder bores.

Pitted valves and seats.

Broken, worn or sticking piston ring(s).
Worn valve stems and guides.

Overlull oil bath air cleaner or incorrect grade ot

oil.

Worn or damaged bearings.
Insufficient oil in sump.
Biocked sump sirainer.

Qil pump worn.

Pressure relief valve sticking open.
Pressure relief valve sticking clesed.
Broken relief valve spring.
Faulty suction pipe.

Choked oil filter.

Piston siezurefpick up.
Incorrect piston height.
Damaged fan.

Broken valve spring.

Incorrect aligned flywheel.
Faulty thermostat.

Restriction in water jacket.
Loose fan belt.

Choked radiator.

Faulty water pump,

Choked breather pipe.
Damaged valve stem oil seals.
Coolant level too low.
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4A—T74

ENGINE

ROCKER COVER
Removal and Refitment 4A—80—T4

Removal

1.

Remove the hood, Part 2A.

2. Disconnect the hose.
3. Remove the three self locking nuts, washers and
rubber seals,
4. Disconnect the two power steering hoses.
(cover pipe ends to stop ingress of dirt).
5. Remove the rocker cover,
6. Discard the gasket.
Refitment
7. Reverse procedures 1 to 6, except:

Fit a new gasket, dry.

VALVE TIP CLEARANCE
Adjustment 4A—81—14

1.
2

3.

Remove the rocker cover, operation 4A—80—T74.
Set the valve clearances to 0,30 mm {0-012 in)
cold, or to 0,254 mm {0-010 in) hot.

The clearance is measured between the rocker
lever and the adjustable tappet. The sequence
for adjusting the clearance is as follows:—

With the valves of No. 4 cylinder rocking, set
both valves of No.™1 cylinder.

With the valves of No. 2 cylinder rocking, set
both valves of No. 3 cylinder.

With the valves of No. 1 cylinder rocking, set
both valves of No. 4 cylinder.

With the valves of No. 3 cylinder rocking, set
both valves of No. 2 cylinder.

Refit the rocker cover, operation 4A—80—T74.
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4A-T15
ENGINE

. ROCKER ASSEMBLY
Removal and Refitment 4A—82—-75

Removal

1. Remove the rocker cover, operation 4A—80—74.

2. Disconnect the screen-washer pipe at the builk
tiead and tay the pipe over the nose assembly,

3. Remove the fuel pipe from the lift pump and fuel
filter, '

4. Disconnect the oil feed pipe.

5. Remove the five self locking nuts and washers.

6. Remove the rocker assembly.

Refitment

7. Reverse procedures 2 to 6.

8. Adjust the valve tip clearance, operation
4A—81—74.

9, Refit the rocker cover, operation 4A—80—74.

ROCKER ASSEMBLY
Servicing 4A—83—175

Disassembly

1. Remove the rocker assembly, operation 4A—
82—175.
2. Remove the circlip from the front end of rocker
shaft.
3. Slide the support bracket clear of the shaft,
4, Slide No, 1 valve rocker lever clear of the shaft.
5. Slide the spring clear of the shaft,
6. Slide No. 2 valve rocker lever clear of the shaft.
7. Slide the washer clear of the shaft.
8. Slide the support bracket clear of the shaft.
9. Slide the washer clear of the shaft.
10. Slide No. 3 valve rocker lever clear of the shaft.
11.  Slide the spring clear of the shaft.
12. Slide No. 4 valve rocker lever clear of the shaft.
13. Slide the oil feed connection and pipe clear of
the shaft.
14. Slide the support bracket clear of the shaft.
15. Slide the spacer clear of the shaft.
16. Repeat procedures 2 to 12 for the other end of
the rocker shaft, which is identical.
Examine the rocker lever bores and rocker shaft
for wear. The rockers should be an easy fit on
the shaft without exccessive side play.

Reassembly
17. Reverse procedures 1 to 16 except:
(a) The front end of the rocker shaft has a slot
cut in it, position it as shown in the inset.
{b) Fit rocker arm with the long section towards
. the valve and the dimples on the arm facing
towards the front,
{c) Lubricate all parts with clean engine oil prior
to reassembly.
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4A-76

ENGINE

INLET MANIFOLD

Removal and Refitment 4A—384—76

Removal

L

Remove the hood, Part 2A.

Disconnect the thermostart cable.

Disconnect the thermaostart fuel pipe.

Slacken the hose clip.

Remove the nine bolts and spring washers.
Remove the manifold, at the same time removing

it from the rubber air-inlet hose.
7. Remove and discard the gasket,

Refitment

8. Fit a new gasket.
9. Reverse procedures 1 to 6.

EXHAUST MANIFOLD

Removal and Refitment 4 A—85—76

Removal

1. Remoave the hood, Part 2A.

2. Remove the four nuts and washers.

3. Remove the exhaust manifold.

4. Remove and discard the sealing gaskets.

Refitment

5. Fit new gaskets.
6. Reverse procedures 1 to 3.

VALVE SPRINGS

Removal and Refitment 4A—86—76
(Cylinder head fitted)

Special Tools; PD 6118B Valve Spring Compressor
PD 6118-3 Adaptar

Removal and Refitment
1. Remove the rocker assembly, operation 4A—

B2—175.

2. Turn the crankshaft ¢ T.D.C. Nos. 1 and 4

cylinders.

3. Using PD 6118-B and PD 6118-3, compress the
valve springs on Nos. 1 and 4 cylinders. .

~N & oA

Remaove the collets,

Release PD 6118-B and PD 6118-3 slowly.
Remove the soring cap.

Remove the spring.

NOTES: (a) Do not turn the crankshaft

again, until the valve springs
have been refitted, and se-

~ cured with the collets.

(b)

If wvalve springs are being
replaced, a complete new set
should be fitted.

8. Reverse procedures 3 to 7.
-9, Turn the crankshaft to T.D.C. Nos. 2 and 3

cylinders,

10. Repeat procedures 3 to 7 for the valves on
Nos. 2 and 3 cylinders.
11. Reverse procedures 1, and 310 7.
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4A—T1

. CYLINDER HEAD
Removal and Refitment 4A—8T—T1
Removal

1.

Remove the rocker assembly, aperation 4A—
82—75.

2. Disconnect the hattery cables.

3. Drain the cooling system via the drain taps on
the radiator and the engine block.

4. Removetheinlet manifold, operation 4 A—84—76.

5. Remove the exhaust manifold, operation 4A—

85—76.

6. Disconnect the two heater hoses at the bulk-
head.

7. Disconnect the fuel pipes from the fuel filter.

8. Remove the four bolts securing the hood
support frame.

9. Remaove the hood support frame and fuel filter.

10. Position the two steering hoses {(disconnected
when rocker assembly was removed) clear of
the top of the cylinder head.

11. Disconnect the radiator top hose.

12. Disconnect the two steering pipes alongside top

. of radiator,

13. Remove two bolts and one nut securing the two
steering pipes and bracket to the thermaostat
housing.

14. Remaove the two steering pipes and bracket.

15. Remove two bolts securing the by pass hose
upper housing to the front of the cylinder head.

16. Remove the bolt securing the thermostat
housing cover and stabiliser bracket.

17. Remove the thermostat housing cover.

18. Remove the high pressure fuel pipes.

19. Remove the injectors, Part 4C.

20. Disconnect the water temperature sensor cable.

21. Disconnect the cylinder head oil feed pipe.

22, Remove the bolts and nuts in the reverse order
of their tightening sequence.

23. Remove the cylinder head.

24. If necessary, remove the five bolts and one nut
and remove the thermostat housing.

25. |f necessary, remove the six bolts, and remove
the rear cover, gasket and hood support frame
mounting bracket. .

26. Remove the cylinder head gasket.

. Refitment

27. Ensure that all parts are thoroughly clean and
that all joint faces are degreased.

28. Reverse procedures 1 to 23, except:

{a) Fit a new cylinder head gasket with a thin
coating of Welseal.

(b) The cylinder head securing nuts and bolis
must be tightened in the correct sequence,
in three equal stages to a torgue of 100 Nm
(75 Ibf ft).

(c) Lightly coat” the rear cover gasket and
securing holts, and thermostat housing
gasket in recommended sealant ‘A",

29. Adjust the valve tip clearance 4A—81—74, but
do not refit the hood.

30. Bleed the fuel system, Part 4C,

31. Start the engine and run it at a fast idle speed
for approximately ten minutes, until the normal
operating temperature is reached, and stop the
engine.

32. Remove the rocker assembly, operation 4A—
82—75.

33. Re-tighten the cylinder head securing nuts and

. bolts in the correct sequence to a torque of

100 Nm (75 Ibf ft).

34, Refit the rocker assembly, operation 4A—82—75.

35. Start the engine and check for any leaks.

ENGINE

23
00 090 00, 9Y0T
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4A—18
ENGINE

CYLINDER HEAD
Servicing 4A—88—78

Special Tools: PD. 1D Valve Guide Remover and
Replacer
PD. 1D-1A Adaptor
PD. 41B Valve Depth Gauge
316X Valve Seat Cutter Handle
316-10 Pilot for %~ dia. vaive guides
317-30 Valve Seat Cutter (inlet and
exhaust)
317G-30 Valve Seat Glaze breaker
(infet and exhaust)
PD 6118B Valve Spring Compressor
PD 6118-3 Adaptor

Disassembly and Reassembly
1. Remove the cylinder head, operation 4 A—87—77.

2. Using PD 6118B and PD 6118-3, compress the
valve spring.

3. Remove the collets.

4. Release and remove PD 6118B and PD 6118-3.

5. Remove the valve spring cap.

6. Remove the spring.

7. Remove the spring seat.

8. Repeat procedures 2 to 7 for the remaining
valves. ’

9. Position the cylinder head on its side and

remove the valves.
NOTE: Keep the valves in the order in
which they were removed.
10. Slacken the locknut,
11. Remove the bolt and locknut. ( I .
12. Remove the cam follower.

13. Repeat procedures 10 to 12 for the remaining .

cam foliowers.

14. Remove the five bolts and one nut, and remove l:l
the thermostat housing and gasket. B —

15. Remove the six bolts, and remove the rear cover, /
gasket and hood support frame mounting
bracket.

16. Clean all the cylinder head ports free of any
carbon or other deposits.

17. If the water jacket of the cylinder head shows
signs of excessive scale, a proprietary brand of
de-scaling solution should be used.

18. Check the valve guide bores for wear.

19. If necessary, remave the valve guides using
PD. 1D. .

20. Using PD. 1D and PD.1D-1A, fit the new valve )
guides. Ensure that the valve guides are fitted | I
the correct way round. Both ends are chamfered,
one at 45° and the other at 20° (the 20° end is also
recessed). The end with the 20 chamfer should
be inserted into the cylinder head top face until
the opposite end (45° chamfer) ‘protrudes
14,83 to 15,09 mm (0-584 to 0-594 in) above the
top face.
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4A—T79

21,

22.

23.

24.

25.
26.
217.

28.

29.

30.

31.

Check the valve seats for excessive pitting or

wear.

If necessary, re-cut the valve seats using the
appropriate combination of cutier handle, pilot,
valve seat cutler and valve seat glaze breaker.
Remove the minimum amount of metal con-

sistent with giving a good,

gas tight seal.

Thoroughly clean all the valves and examine
them for pitting, wear and burning.
if necessary, machine grind the valve jointing
flange to an angle of 45 , removing the minimum
amount of metal consistent with a good, smooth

finish.

Thoroughly clean the valves.
Lubricate the valve stems with clean engine oil.
Hand grind the valves and their respective valve
seats, until all pitting is removed and a good
seat is produced. Only use medium or fine

grinding paste.

Wash the cylinder head and valves thoroughly

with clean paraffin and dry.

Lightly oil the valve stems and insert the valves

in the cylinder head.

Using PD. 41B, check the valve head depth
relative 1o the cylinder head face, the depth
should be between 1,52 to 2,13 mm {0:060 io

0:084 in).

If the maximum of these limits are exceeded;
the offending valve must be discarded and a
new one hand ground in its place, again the

ENGINE

valve head depth must be measured, and i it is
still not within these limits, a new valve seat
insert must be filled (exhaust valves only)
operation 4A—B9—80. I{ the offending valve is
an inlet and still not within the maximum limits
after fitting a new valve, the cylinder head must
he replaced.

Check the flatness of the cylinder head face and
it necessary, skim the face to a maximum of
0,30 mm (0-012 in), providing the injector nozzie
protrusion does not exceed 4,60 mm (0-181 in).
This figure must not be obtained by fitting
additional injector sealing washers.

Thoraughly clean the cylinder head.

Reverse procedures 1 to 15, except:

(a} Refit the valves in their correct positions.
(b) Lightly coat the cylinder head rear plate
gasket and thermostat housing gasket in
recommended sealant ‘A’
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4A—80

ENGINE

VALVE SEAT INSERTS
Fitting Procedure 4A—89—80
Special Tools: See Operation 4A—88—78

Valve seat inserts can only be fitted on EXHAUST
valve applications, and then only as a last resort to
Cylinder Head Servicing, operation 4A—88—78.

Valve seat inserts differ according to engine type and
it is most important that the correct insert is fitted.

The fitting of inserts is a precision operation and
therefore should only be undertaken by a skilled
machinist.

This operation must never be attempted with a worn
valve guide in position.

1. Service the cylinder head, operation 4 A—88—78.

2. Using the valve guide bore as a pilot, machine
the recess in the cylinder head face, to the
dimensions given.

NOTE: Work as closely as possible to the
minimum machining dimensions to allow
for a possible re-seating at a later date.

3. Remove all machining swart and clean the insert
recess.

4. Using the valve guide bore as a pilot, press the
insert home using an inserting tool made to the
given dimensions.

NOTE: The insert must not be hammered
in or lubricated.

5. Check that the insert is pressed fully home and
is flush with the bottom of the recess,

6. Remove all machining swarf and burrs, and if
necessary, skim the cylinder head face, opera-
tion 4A—88—78, procedure 32.

7. Re-cut the valve seat at an included angle of 90
so that the valve head depth below the cylinder
head face is within the production limits of
1,52 to 1,85 mm (0-060 to 0.073 in) for exhaust
valves.
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Key to Fig. 3

A. 3,30 to 3,51 mm (0-130 to 0-138 in).
Flare cut to 30",
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Key to Fig. 1.

A. 7,87 to 7,92 mm (0-310 to 0-312 in).
B. 42,62 to 42,6 mm (1,678 to 1-679 in).
C. 0,38 mm (0-015 in) Max. radius.
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Key to Fig. 2
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1,59 mm (0-63 in) at 45 .

19,05 mm (0-75 in),

6,35 mm (0-250 in).

88,90 mm (3-5 in).

30,48 to 30,50 mm (1-200 to 1-201 in).
42,34 {0 42,59 mm {1-667 to 1-677 in).
0,79 mm (0-031 in) radius.

1,59 mm (0-063 in) radius.

1,59 mm (0-063 in) at 45 .

7.85 to 7,87 mm (0-309 to 0-310 in).



4A-—81

. TIMING CASE COVER
Removal and Refitment 4A—50--81

Removal

1.

2.

I

-~

10.

11.
® -

Split the tractor between the engine and front
axle, Part 3A.

Remove the crankshaft pulley securing bolt and
washer. ’

Remove the crankshaft pulley.

Remove the water pump, Part 4B.

Remove the breather pipe.

Disconnect the throttle return spring on the
injector pump.

Remove the four bolts,

Remove the two Allen bolts securing the
alternator mounting bracket.

Remove the fourteen bolts securing the timing
case cover to the timing case.

NOTE: The three long boits also secure the
power steering pump. .
Remove the timing case cover.

Remove and discard the gasket.

Remove the oil seal.

Refitment

13. Fitanew oil seal, with the toe of the seal towards
the engine. Position the seal 2,4 mm (0-094 in)
below the front face of the timing cover.

14. Place the timing case cover and a new gasket
in position,
NOTE: Lightly coat the gasket in recom-
mended sealant ‘A’.

15. Slide the crankshaft pulley into position on the
crankshatt to centralize the timing case cover,

16. Fit and tighten some of the bolts and washers to
secure the timing case cover.

17. Remove the crankshaft pulley.

18. Refit the remaining timing case cover retaining
bolts and washers,

19. Reverse procedures 1 to 8, except tighten the

crankshatt puliey securing bolt to a torgue.

of 150 Nm (110 ibf ft).

ENGINE
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4A—82

ENGINE

TIMING GEARS

Idier Gears Removal and Refitment 4A—-91—-82

Special Tool: Dial Test Indicator Gauge

Removal

1.

Remove the timing case cover, operation
4A—-90-81. -

2. Turn the crankshaft until the marks on the fuel
pump, camshaft and crankshatt gearsare aligned
with their corresponding marks on both idler
gears.

3. Bend back the tabwashers,

4. Remove the three nuts.

5.  Remove the tabwasher.

6. Remaove the retaining plate.

7. Remove the upper idler gear.

8. If necessary, remove the idler gear hub.

9. Repeat procedures 3 to 8 for the lower idler gear.

Refitment

10. Refit the idler gear hub ensuring that the oil
feed hole is aligned with the oil feed hole in the
cylinder block.

11. Refit the gear ensuring the timing marks on the
fuel pump, camshatt and crankshaft are all
aligned with those on the idler gears.

12. Reverse procedures 3 to 6.

13. Check the idler gear end float, which should be
between 0,025 and 0,1778 mm (0-001 and 0-007 in).

14. Check the timing gear backlash using either a
dial test indicator gauge or teeler gauges. The
backlash should be between 0,076 and 0,152 mm
(0-003 and 0-006 in) between any two meshed
gears. Check all points of mesh,

NOTE: Should the backlash obtained not
be within the prescribed limits, replace the
affected timing gears.

15. Refit the timing case cover, operation 4A—

90—38t.
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4A—383

TIMING GEARS
Camshaft Drive Gear Removal and Refitment

Removal 4A—92—383

1. Remove the upper idler gear, operation 4A—
91—82, procedures 1 to 7.

2. Remove the three bolts and washers.

3. Remove the gear.

Refitment

4. Reverse procedures 2 and 3, except: ensure that
the fetters on the gear and flange are aligned.

5. Refit the upper idler gear, operation 4A—91—82,
procedures 11 {o 15.

TIMING GEARS
Fuel Pump Drive Gear Removal and Refitment

Removal AA—93—82
t. Remwove the upper idler gear, operation 4A
91—82, procedures 1 to 7.
2. Remove the three bolts and washers.
3. Remove the gear.
Refitment
4. Reverse procedures 2 and 3 except:

(a) Ensure that the dowel in the gear locates in
the slot in the D.P.A. pump flange.

(b} Tighten the bolts to & tarque of 28 Nm
(21 1bf ft).

5. Refit the upper idler gear, operation 4 A—91—82,
procedures 11 to 15.

TIMING GEARS
Crankshaft Drive Gear Removal and Refitment

Removal 4A—94—83

1. Remaove the lower idier gfar, operation 4A—
91—82, procedures 1 to 7.

2. Remove the oil thrower.

3. Withdraw the crankshaft gear.

4. Tap out the key (if necessary).

5, Withdraw the spacer (if necessary).
Refitment

6. Reverse procedures 2 to 5.
7. Refit the lower idler gear, operation 4A—91—82,
procedures 11 to 15.

ENGINE
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4A—84

ENGINE

CAMSHAFT

Removal and Refitment 4A—95—84

Removal

1.

Remove the rocker assembly, operation 4A—
82—75.

2. Remove the upper idler gear, operation 4A—
91—82, procedures 1 to 7.

3. Disconnect the tractometer drive cable from the
rear of the camshaft housing in the engine block.

4. Remove the fuel lift pump, Part 4C,

5. Remove the camshaft drive gear, operation
4A—92—83.

6. Raise the tappets.

7. Remove the camshaft from the front of the
engine, taking care that the camshatt lobes do
not damage the hearings.

8. Remove the camshaft thrust washer {if neces-
sary).

Refitment

9. Ensure that the camshaft thrust washer is
correctly located on the dowel in the cylinder
block.

10. Reverse procedures 3 to 7, except: ensure that
the fetter marks on the gear and flange are
aligned when refitting.

11.  Refit the upper idler gear, operation 4A—91—82,
procedures 11 to 15.

12. Refit the rocker assembly, operation 4A—82—75.

TIMING CASE

Removal and Refitment 4A—96—34

Removal

1.

Remove the camshaft, operation 4A—95—B4.

2. Remove the fuel pump drive gear, operation
4A—93—83, procedures 2 and 3.

3. Remove the fuel injection pump, Part 4C.

4, Disconnect the power steering pipes at the
power steering pump.

5. Remove the power steering pump.

6. Remove the engine sump, operation 4A—
101—88.

7. Remove the thirteen bolts and washers securing
the timing case to the cylinder block.

8. Remove the timing case.

9. Remove the gasket.

Refitment

10. Reverse procedures 3 to 9, except: Fit a new
gasketlightly coated in recommended sealant*A',

11. Refit the fuel pump drive gear, operation 4A—
93—83 procedure 4.

12. Refit the camshaft, operation 4A—95—84,
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4A 85

FLYWHEEL
Removal and Refitment 4A—97—85

Special Tool: Dial Test Gauge Indicator

Removal

1.
2.
3.
4.

Remove the clutch, Part 5A.

Remove the six bolts and tabwashers.
Remove the flywheel.

If necessary, remove the pilot bearing.

Refitment

5.

Reverse procedures 2 to 4, except:

(a} Locate the flywheel on the crankshaft so
that the untapped holein the flange isin line
with the unused hole in the flywheel.

{b) Tighten the flywheel bolts to a torque of
100 Nm (75 Ibf ft), and secure them with new
tabwashers.

Using a dial test indicator gauge, adjust the dial

so that the stylus is contacting the flywheel

periphery. Turn the crankshaft and check the
total reading. The flywheel should run true
within 0,30 mm {0-012 in) total indicator reading.

Adjust the dial test indicator so that the stylus

rests on the clutch face of the fiywheel, parallel

to the crankshaft at the outermost point of the
face. Push the crankshaft forwards 1o take up
the end float, and turn the flywheel. The run-out

on the flywheel face should be within 0,025 mm

(0-001 in) per 25 mm (1 in) of flywheel radius,

measured from the crankshait axis to the stylus

of the dial test indicator gauge. If the run-out
is excessive, remove the flywheel, check and
rempve any burrs or foreign matter.

NOTE: If the flywheel is removed, pre-
cedures 5, 6 and 7 must be repeated.

Refit the clutch, Part SA.

ENGINE
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4A—86

ENGINE

FLYWHEEL

Ring Gear Removal and Replacement

4A—93—86

Special Tools: See Operation 4A—97—85

Removal

1.
2.

Remove the flywheel, operation 4 A—97—85.
Drill a 5mm (% in) diameter hole axially midway
between the inside diameter of the ring gear, and
the root of any tooth {o a depth of 16 mm (3 in)
only, (otherwise the flywheel may be damaged).
Place a chisel in the root above the drilled hole.
Cover the flywheel and chisel point in a heavy
cloth to protect the operator and others against
flying fragmentis.

WARNING: Take precautions against fly-
ing fragments as the starter ring gear may
disintegrate when struck. ’
Support the flywheel and strike the chisel
sharply and the ring gear should split.

Replacement

6.

Heat the new ring gear to a temperature of
245 C (475 F) approximately, using an aven,
NOT A NAKED FLAME.

Fit the ring gear over the flywheel with the lead-
in on the teeth facing towards the front of the
flywheel, push the ring gear fully home and aliow
to cool slowly.

Refit the fiywheel, operation 4A—97-—85.

FLYWHEEL
Housing Removal and Refitment 4A—99—86

Removal

1.

Remove the flywheel, operation 4A—97—85.

2. Remove the six bolts and washers,

3. Remove the two Allen holts.

4. Remove the six bolts and washers securing the
rear of the sump to the housing.

5. Lift the housing clear of the dowels.

Refitment

6. Reverse procedures 1 to 5, except:

(a) Ensure that the flywheel housing and engine
block faces are scrupulously clean.

(b) Lightly coat the bolt threads with recom-
mended sealant ‘8"
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4A—87

CRANKSHAFT REAR MAIN OIL SEAL
4A—100—87

Special Teols: See Operation 4A—97—-85
PD 145-1 Oil Seal Replacer
PD 145-2 Qil Seal Pilot

Removal and Replacement

Removal
1. Remove the flywheel housing, operation 4A—
9986

2. Remove the bolts and washers.

3. Remove the seal housing complete with the oil
seal.

4. Remove and discard the gasket.

5. Remove the seal from the housing.

Replacement
6. On production, the lip seal is fitted with its rear
face flush with the rear face of the seal housing.
Examine the crankshaft flange, and if it is found
to be graoved, the new seal should be pressed
further into the housing; in the first instance to
3,2 mm (0-125 in) and if required, a further equal
distance, resulting in a total of 6,4 mm (0-25 in).
If all these positions have been used the worn
sealing area of the crankshaft must be machined.
7. Lubricate the seal and the housing with clean
engine oil, then using PD 145-1, press the seal
into the housing to the required depth,
8. Fit a new gasket, lightly coated in recommended
sealant 'A’.
9. Lubricate the seal, the crankshaft flange and
PD 145-2 with clean engine oil.

10. Using PD 145-2, fit the seal and housing
assembly, ensuring that the housing is correctly
located on the doweis in the cylinder block.

11. Remaove PD 145.2

12. Reverse procedures 1 and 2.

ENGINE
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4A—388

ENGINE

ENGINE SUMP
Removal and Refitment 4A—101—88

Removal

1.

Split the tractor between the front axle and the

engine, Part 3A, except:

(a} Support the tractor under the gearbox and
not the engine sump.

2. Remove the sump drain plug and drain the oil
into a suitable container.

3. Remove eight bolts and washers and four
vertical bolts and washers securing the front
cover plate.

4. Remove the front cover plate and gasket.

5. Remove the one bolt and washer securing the
right hand front axle spacer. ,

6. Remove the right hand front axle spacer.

7. Remove the two nuts and washers, securing the
front vertical studs to the timing case.

8. Remove the six bolts securing the sump to the
flywheel housing.

9. Support the sump and remove the six bolts and
washers, and six self locking nuts securing the
sump to the engine.

10. Separate the sump from the engine.

11. Remove and discard the sealing gaskets.
Refitment

12. Reverse procedures 1 to 11, except:

(a) Ensure mating surfaces are clean,

(b) Fit new gaskets, lightly coated with recom-
mended sealant ‘A’.

(c) Fit a new cork insert into the groove, which
is located across the rear main bearing cap
butt face.

(d) Refill the sump with an approved engine oil
fo the correct level indicated on the dip stick.

OIL PUMP
Removal and Refitment 4A—-102—38
Removal

1. Remove the sump, operation 4A—101—88.

2. Remove the idler gear circlip.

3. Remaove the idler gear,

4. Disceonnect the pipe.

5. Remove the three setscrews,

6. Remove the bolt and washer.

7. Remove the oil pump.

Refitment
8. Reverse procedures 1to 7.

-
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4A—89

OIL PUMP

Servicing 4A-—-103—89

Disassembly

1. Remove the oil pump, operation 4A—102—88.

2. Remaove the pipe.

3. Remove the two bolts and washers securing the

strainer pipe.

4. Remove the pipe and strainer assembly.

Remove the circlip.

6. Withdraw the pump drive gear, using a suitable
pulling tool.

7. Remove the key from the keyway.

8. Remove the two truss-headed screws and the
nut securing the end plate.

9. Remove the end cover and relief valve.

10. Remove the seal.

11. Check the clearance between the maximum
diameter of the inner rotor and the minimum
diameter of the cuter rotor at all points. If the
clearance exceeds 0,1524 mm (0-006 in) a new oit
pump must be fitted.

12. Checkthe clearance between the outer rotor and
the pump body. If the clearance exceeds
0,254 mm (0-010 in) a new oil pump must be fitted.

13. Check the clearance between the top of the
rotors and the pump body. I the clearance
exceeds 0,762 mm (0-003 in) a new oil pump
must be fitted.

14. If necessary, remove the split pin,

15. Remave the cap.

16. Remaove the spring.

17. Remove the relief valve.

Examine all parts for wear or damage and if
necessary replace them.

w

Reassembly
18. Reverse procedures 14 to 17 and 1 to 10, except:

(a) Press on the drive gear with the flat face
oulwards, until it is level with the circlip
groove,

(b) Fit a new seal.

ENGINE
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4A--90

ENGINE

CONNECTING ROD BIG END BEARINGS
Removal and Refitment 4A—104—90

Removal

1. Remove the oil pump, operation 4A—102—88.

2. Rotate the crankshaft until the required bearing
is at B.D.C.

3. Remove the two nuts from the big end bolts.

4. Remove the big end cap complete with the shell
bearing.

5. Remove the shell bearing from the big end cap.

6. Remagve the big end bolts.

7. Rotate the crankshatt until the shell bearing can
be removed from the connecting rod.

8. Repeat procedures 2 to 7 for the remaining big
end bearings.
Examine the shell bearings for wear and scoring.
It any bearing is found defective, replace the
complete set.
Check the crankpins for wear and ovality using a
micrometer. Check the diameter of the crank-
pins in the horizontal plane and the vertical
plane at each end of the crankpin.
Crankpin wear and ovality should not exceed
0,0381 mm (0-0015 in). The crankshatt should be
reground or replaced if these limits are exceeded.

Refitment
9. Reverse procedures 1 to 8, except:

(a) Ensurethatall components are scrupulously
clean and lubricated with clean engine oil.

{b) Ensure that the steps on the shell bearing
hatves fit into the slots on the connecting
rods and that the bearings are refitted in
their original position and are properly
seated.

{¢) The connecting rod nuts and bolts are of a
special type and should be replaced by new
items supplied by the engine manufacturer
whenever they are removed.

{d) Ensure that the flats on the connecting rod
bolts are located against the shoulders on
the connecting rods.

() Ensure that the connecting rod and the end
cap are fitted with the identification marks
together and on the left hand side of the
engine.

(£} Tighten the big end nuts to a torque of
68 Nm (50 Ibf ft).
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4A—91

PISTONS AND CONNECTING RODS
Removal and Refitment 4A—105—9

Special Tools: 38 U3 Piston Ring Compressor

PD 41B Piston Height Gauge

Removal

1.

Remove the cylinder head, operation 4 A—87—77.

2. Remove the connecting rod big end bearings,
operation 4 A—104—90.
3. Push the pistons and connecting rods out of the
top of the cylinders.
Refitment

Check the condition of the pistons, piston rings and
cylinder liners, and if any doubt as to the service-
ability, replace them.

4.

Clean all parts thoroughly, and freely lubricate
with clean engine oil.

NOTE: Position the piston rings on the
pistons so that the ring gap on each piston
ring is 180 from the gap in the previous
piston ring.

Using 38 U3 and a suitable piece of hardwood,
insert the piston and connecting rod assemblies
into the top of their respective cylinder bores
ensuring that the word ‘FRONT’ on the piston
crown is towards the front of the engine.

Refit the connecting rod big end bearings,
operation 4A—104—90, except, do not refit the
oil pump,

Using PD 418, check the piston height. The
piston should be 00127 to 0,2159 (0-0005 to
0-0085 in) above the top face of the cylinder
block.

Refit the oil pump, operation 4A—102—88.
Refit the cylinder head, operation 4A—87—77.

ENGINE
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4A—92

ENGINE

PISTONS AND CONNECTING RODS
Servicing 4A—106—92
Special Tools: See Operation 4A—105—91.

335 Con Rod Alignment Jig
336-102 Arbor Adaptor

Disassembly

1.

Fall Sl

10.

1.

Remove the pistons and connecting rods,
operation 4A—105—91.

Remove the rings from each piston.

Remaove the circlips.

Warm the piston in ctean liquid to a temperature
of 38to 50 C (11010 120 F).

Carefully withdraw the gudgeon pins.

Remove all traces of carbon deposits from the
pistens, with particular .attention to the ring
grooves.

Check the vertical goove clearance with a new
ring fitted..The piston should be replaced if the
limits are exceeded.

Examine the pistons for signs of scoring.
Check the gap of the piston rings when they are
fitted in the unworn portion at the top of the
cylinder hore.

Check the fit of the gudgeon pins in the piston
bores and small end bearings.

If necessary, press out the small end bushes
from the connecting rods.

Reassembly

12.

13.

If required, press new small end bushes into the
connecting rod, aligning the ¢il hole in the bush
with the hole in the top of the connecting rod.
NOTE: The reaming of the small end bush
is a precision task and should only be
undertaken by a skilled machinist.

Using 335, check the connecting rod for parallel-
ism and squareness, if any distortion is found,

© the connecting rod must be-replaced.

14.

15.

16.
Top

2nd
3rd
4th

5th

Warm the piston in clean liquid, assemble the
pistons ta their correspending connecting rods
and insert the gudgeon pins.

NOTE: The cavity in the piston crown is
off-set towards one side of the piston.
Assemble the pistons to the connecting
rods with the cavity towards the side of the
connecting rod which carries the connecting
rod and big end cap identification.

Fit two new circlips.

Fit the piston rings in the following order:

— Plain cast iron parallel faced compression
ring with chrome plated insert.

— Plain cast iron parallel faced compression
ring.

— Cord type four segment laminated com-
pression ring.

— Duraflex or Cord Qil guard laminated scraper
ring.

— Maxigroove cast iron slotted scraper ring.
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4A—93

® -

To fit the 'Cord Oil Guard' laminated scraper
ring:

Assemble the ring from the top of the piston in the
following order:

17.

18.

® -

(a) Fit two flat segments.

(b) Fit the spacer,

(c) Fit the cupped segment with the cup down,
immediately above the spacer.

(d) Fit the remaining flat segments above the
cupped segment.

(e) The segment gaps should be equally
spaced around the piston.

or to fit the alternative “Duraflex’” spring
loaded scraper ring.

(f) Fit the internal expander ring.

(g) Fit lower two rail rings.

(h) Fit spiral ring.

(j) Fit upper two rail rings.

To fit the four segment laminated compression

ring. Assemble the ring from the top of the

piston in the following order:

(a) Fit the first segment to the piston so that
when held horizontally in the palm of the
hand and radially compressed, the ring ends
point downwards. Position this ring at the
bottom of the groove with the gap over the
gudgeon pin bore.

{b) Fit the second segment on top of the first,
so that when heid compressed the ring ends
point upwards. Position the gap at 180° to
the first segment gap.

(c) The third segment should be fitted on the
top of the second so that when held com-
pressed the ring ends point downwards.
Position the gap immediately above that of
the first segment.

(d} Fitthe fourth segment on top of the third so
that when held compressed the ring ends
peint upwards. Position the gap immediately
above that of the second segment.

NOTE: Position the piston rings on the

piston, sa that the ring gap an each piston

ring is 180° from the gap on the previous
ring.

Refit the pistons and connecting rods, operation

4A—105—91.

ENGINE

S
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‘Duratiex’ Type

Second and Fourth Segments

First and Third Segments
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4A—94
ENGINE

CYLINDER LINERS
Removal and Replacement 4A—107—94

Special Tools: See Operation 4A—105—91
PD 150A Cylinder Liner Remover and
Replacer
PD 150-18 Adaptors
30 Ton Hollow Hydraulic Ram

Remaoval

1. Remove the pistons and connecting rods,
operation 4A—105—91,

2. Remove the studs from the cylinder block face.

3. Using PD 150A, the appropriate adaptor and the

30 ton hollow hydraulic ram, withdraw the
cylinder liners through the top of the cylinder
block.
NOTE: The PD 150 cylinder liner remover
and replacer tool, is designed for the field
service of single liners. Should the tool be
required for general workshop overhaul
duties, it is advisable to use itin conjunction
with a 30 ton hollow hydraulic ram (suitable
examples are Epco P382 or Pickavant
LRH 30), with a hand, or electrically operated
hydraulic pump.

Replacement
4, Reverse procedures 1o 3, except:

(a) Care must be taken in the handling and
storage of cylinder liners. The slightest
burr or damage will cause considerable
distortion when the liner is put into the
cylinder bloch,

{(b) Flanged castiron liners must not be rebored,
but must be replaced with new pre-finished
service liners.

(c) Prior to pressing in the new liner, the
cylinder block parent bore and new liner
must be thoroughly cleaned, in particular
the recess for the liner flange in the top of
the parent bore.

(d) All parts should be lubricated freely with
clean approved engine oil before refitment.

(e) Ensure that the liner flange does not foul
the counter bore at the top of the parent
bore.

(f) The top tace of the liner should be between
0,000 and 0,102 mm (0-000 and ©-004 in)
below the top face of the cylinder block
when fully home.

(g} Check the condition of the pistons and
piston rings, and if in any doubt as to
their serviceability, replace them.

{h) Allow a settling period to elapse before
checking the fitted internal bare diameter of
the liners.

(i Each liner should be checked in three
positions, top, centre and bottom, the
readings being taken transversely and
parallel to the centre of the cylinder block.

Issue |



4A-95

ENGINE
. CRANKSHAFT
Thrust Washers Removal and Replacement
Removal and Replacement 4A—108—95
1. Remove the engine sump, operation 4A—
101—88,

2. Push the crankshaft rearwards and check the
crankshaft end float between the thrust washer
and the crankshaft. The clearance should be
hetween 0,05 and 0,264 mm (0-002 and 0-014 in).

3. i the end float is not within these limits, proceed
as follows . —

4. Remove the crankshaft rear main oil seal,
operation 4A-~100—87.

5. Remove the two bolts.

6. Remave the rear main bearing cap complete
with the two bottom half thrust washers.

7. Push the two top half thrust washers around the
crankshaft journal with a piece of wire, until they
can be removed.

8. Replace the two seals,

9. Lubricate all components with clean engine

. cil before refitting.

10. Slide two new top half thrust wasbers into
position with the plain side towards the bearing
housing.

11. Locate the two new botiom hait thrust washers
onto the rear main bearing cap, and refit the
bearing cap. :

NOTE: Lightly coat the edge of the rear
main bearing cap butt face, out board of the
set screws with a recommended sealant 'A’.

12. Refit the bolts and tighten them to a torque of
160 Nm (115 Ibf ft).

13. Recheck the end float {procedure 2).

14. |f the end float is still not correct, oversize thrust
washers can be fitted, repeat procedures 5to 13.
NOTE: The top and bottom thrust washer
halves must be of the same thickness.

15. Refit the cranksahft rear main oil seal, operation
4A—100—87,

16. Refit the engine sump, operation 4A—101—88.
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4A—-96

ENGINE
CRANKSHAFT
Cranhkshaft Removal and Refitment 4A 10996
Removal
t. Drain the engine oil into a suitable container.
2. Split the tractor between the front axle and the
engine, and between the engine and the trans-
mission, Part 3A.
3. Mount the engine,on a suitable stand.
4. Remove the timing case, operation 4 A—96—84.
5. . Remove the connecting rod big end bearings,
operation 4A—104—90, ’
6. Remove thecrankshaft thrust washers, operation
4A—108—95 procedures 4 to 7.
7. Remove the oil pump, operation 4A—102—88,
procedures 2 to 7.
8. Remove the crankshaft drive gear, operation
4A 9483 :
9. Remove the eight bolts securing the remainder
of the crankshaft main bearing caps.
10. Remove the four remaining main bearing caps
complete with the halt shell bearings.
11. Lift out the crankshaft.
12. Remove the five half shell bearings from the
engine casing.
13. Thoroughly clean all components.

Check the crankpins and journals for wear and
ovality using a micrometer. The diameter of the
crankpins and journals must be checked in the
vertical and horizontal planes at both ends of
the crankpins and journals. The wear and ovality
must not exceed 0,0361 mm (Q-0015 in).

Crack detect and de-magnetize the crankshaft.

The main journals and crankpin diameters can
be reground by the following amounts:—

{a) Minus 0,254 mm (0-010 in).

{b} Minus 0,508 mm {0-020 in).

(c) Minus 0,762 mm (0-030 in).

it the crankshaft requires to be reground beiow
0,762 mm (0-030 in), a new crankshaft must be
fitted.

Crankpin width may increase with regrinding,
but must not exceed 39,88 mm (1.570 in). It is
important that the radii on the main and crank
pin journals are maintained. After regrinding,
the sharp corners on the oil holes must be
removed. Tufftrided crankshalts must be re-
Tufftrided after regrinding. If Tufitriding faci-
lities are not available, a new crankshaft must
be fitted.

It all three positions for the rear main oil seal
have been used, the sealing area of the crank-
shaft flange must be re-ground. Only the mini-
mum amount of metal should be ground off to
ensure removal of the seal wear grooves. The o
seal flange must not be machined below 113,17
mm (5243 in} minimum diameter. It is not
necessary to re-Tufftride the flange. Crack test
and de-magnetize the crankshatt.
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Refitment
Reverse procedures 810 13 except:

14,

15.

16.
17,

18.
19.
20.

(a)

(b)

{c)

{d)

(e)

Ensure that the oilways in the cylinder block
and camshaft are free from obstruction.

Check the main bearing cap attachment
bolts for stretching. Only bolts supplied by
the engine manufacturers should be used,
as they are special bolts.

Ensure that all components are scruplously
clean and lubricated freely with clean
approved sngine oil.

The main bearing caps are numbered,
number 1 commencing at the front of the
engine. Each cap is also marked with a serial
number as stamped on the cylinder block
tace. These should read in line.

Tighten the main bearing bolts to a torque
of 160 Nm (115 Ibf ft).

Refit the crankshaft thrust washers, operation
4A—108—95 procedures B to 13.

Refit the oil pump, operation 4A—102—88,

Refit the connecting rod big end bearings,
operation 4A—104—80.

Refit the timing case, operation 4A—96—84.
Reverse procedure 2.
Refill the engine with an approved oil.

ENGINE
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4B—11
COOLING SYSTEM

COOLING SYSTEM
(AD4. 203 Engine)

Part 4§ — Section B

Operation Page
. Number Table of Contents Number

GENERAL 11
FAULT DIAGNOSIS 12
FROST PRECAUTIONS 12
RADIATOR

4B—12—13 Removal and Refitment 13
THERMOSTAT

4B—13—13 Removal and Refitment 13

4B—14—14 Servicing 14

. THERMOSTAT HOUSING
4B—15—14 Removal and Refitment 14

WATER PUMP

4B—16—14 Removal and Refitment 14
. 4B—17—15 Servicing 15
GENERAL

The coolant is circulated by thermo-syphon action
assisted by a centrifugal type pump. The system is
controlled by a thermostat which prevents the coolant
from flowing through the radiator until the correct
working temperature has been achieved, and a
pressure-sensitive radiator cap, which, by allowing
the radiator to pressurise, raises the temperature at
which the coolant will boil, A fan attached to the
front of the engine assists cooling by drawing air
through the radiator.

The water pump and cooling fan are driven by a belt,
which is driven by a pulley splined to the front of the
crankshaft.
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COOLING SYSTEM

FAULT

POSSIBLE CAUSE

SUGGESTED REMEDY

OVERHEATING

ENGINE RUNS COOL

Engine racing or pulling hard

Radiator water level

Loose fan belt

Radiator cap leaking or valve
spring defective

Radiator matrix biocked

Water flow restricted

Water flow restricted

Water flow restricted

Operating conditions
(i.e. Cold head winds)

Thermostat stuck open

Select the correct gear to suit
conditions.

Fill to the correct level, check for
leaks at joints and hoses, rectify
as necessary,

Adjust the fan belt tension, Part
gA.

Replace the radiator cap.

Clean the radiator using a reverse
flow of air or water,

Check the thermostat operation
and replace if necessary, opera-
tion 4B—14-—-—14 (AD4. 203
Engine).

Reverse flush the cooling system.
Service or renew the water pump,

operation 4B—17—15 (AD4. 203
Engine).

Blank oft a portion of the radiator.

Replace the thermaostat, operation

4B—13—13 (AD4. 203 Engine).

FAULT DIAGNOSIS

The faults listed are cooling system faults only and
do not cover engine defects which may contribute
towards overheating.

FROST PRECAUTIONS

There are three main methods of protecting the
cooiing system during frost ¢onditions.

1.

Draining the cooling system after each day's
work.

This method leaves the system unprotected in
the idle periods during the day, and in extreme
conditions the cooling system may freeze while
the engine is running. Erosion of the water pump
impeller may be accelerated in hard water
conditions due to the frequent draining and
refilling of the system.

Use of heated premises, engine or sump heaters.
This method also leaves the engine unprotected
during the idle periods in the day and in ex-
tremely cold conditions.

Issue 1

Anti-Freeze Solutions.

Generally the most efficient method of protecting
cooling systems, but due to the penetrating
properties of the solution, all hoses and joints
should be in good condition. A cooling system
which is normally free of leaks may well develop
them when filled with an Anti-freeze solution.
Leakage may not occur immediately after initial
filling of the system, but may develop shortly
afterwards. This should be considered and the
necessary checks carried out.

NOTE: Only the Anti-freeze solutions
listed in the Specification section should be
used. The use of inferior grades of Anti-
freeze (including some solutions con-
forming to BS 3151) can causes severe
damage to the cooling system.



4B—13
COOLING SYSTEM

. RADIATOR (AD4. 203 Engines)
Removal and Refitment 4B—12—13

Removal

1. Remove the radiator cap and drain the cooling

system via the drain taps on the radiator and the

engine block.

Remove the hood, Part 2A.

Remove the side panels, Part 2A.

Remove the stay bar.

Remove the 11 screws securing the fan shroud

to the radiator.

Move the fan shroud rearwards.

Remove the 12 screws securing the radiator to

the bulkhead (both sides).

Disconnect the radiator top and bottom hoses.

Remove the two bolts and washers from the

lower suppart brackets.

10. Manoeuvre the radiator upwards clear of the
engine.

11. Remove the fan shroud (if necessary}.

. Refitment
12, Reverse procedures 2 to 11.

13. Close the radiator and engine drain taps.

14, Fill the radiator with an approved coolant.

15. Refit the radiator cap.

16. Run the engine until the normal operating
temperature is reached, and check the coolant
level again.

@ oW

N

oo

THERMOSTAT (AD4. 203 Engine)
Removal and Refitment 4B—13—13

Removal

1. Remove the radiator cap and drain the cooling
. system via the drain taps on the radiator and the
engine block.
Remove the hood, Part 2A.
Remove the radiator top hose.
Disconnect the two power steering hoses.
Remove the two power steering pipe union lock
nuts and unions.
6. Remove the two bolts, nut and washers securing
the steering pipe bracket.
7. Remove the power steering pipe support
bracket.
8. Remove the bolt and washer securing the stay
bar.
9. Remove the stay bar.
10. Remove the thermostat cover.
11. Remove the thermostat.
12. Remove and discard the gasket.

Refitment

13. Reverse procedures 1 to 12, except:
(a) Fit a new gasket lightly coated with recom-
mended sealant ‘A’.

oW
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4B—14

COOLING SYSTEM

THERMOSTAT

Servicing

4B—14—14

Special Toaols: Thermometer

Servicing
Thermostats are not repairable and, if faulty, should
be replaced.

1.

2.

Ll o

Remove the thermostat, operation 4B—13—13
(ADA4. 203 engines).

Check the operating temperature, which is
stamped on the top face of the thermostat, next
to the valve seat.

NOTE: Ensure that the thermometer has a
range of 0° to 110°C (32° to 230°F).

Immerse the thermostat and the thermometer in
water.

Gradually heat the water.

Monitor the reading on the thermometer and
check the temperature at which the thermostat
starts to open.

Refit or replace the thermostat as required,
operation 4B—13—13 (AD4. 203 engines).

WATER PUMP (AD4. 203 Engine)

Removal and Refitment 4B—16—14
Removal

1. Remove the radiator, operation 4B—12—13.

2. Remove the four bolts and tab washers.

3. Remove the fan blades.

4, Slacken the alternator bolts and remove the fan

belt.

5. Remove the two bolts securing the bhypass
hose adaptor to the thermostat housing.

6. Disconnect the radiator bottom hose.

7. Disconnect the water pump outlet hose.

8. Progressively stacken the four bolts.

9. Remove the water pump complete with back
plate and hy-pass hose adaptor.

10. Remove the bhypass hose and adaptor (if
necessary).

Refitment

11. Reverse procedures 1 to 10 except:

(a) When refitting the fan blades, fit new tab
washers.
(b) Adjust the fan belt tension, Part 9A,

Issue I

THERMOSTAT HOUSING (ADA4. 203 Engines)}

Removal and Refitment 4B—15—14

Removal

1. Remove the cylinder head, operation 4 A—87—77.

2. Remove the five bolts, washers and one nut
securing the thermostat housing.

3. Remove the thermostat housing from the
cylinder head.

4. Remove and discard the gasket.

Refitment

5. Reverse procedures 2 to 4 except:
{a) Fit new gaskets lightly coated with recom-

mended sealant *A’.
6. Refit the cylinder head, operation 4A—87—77

procedures 28 to 35.




4B—15

COOLING SYSTEM

WATER PUMP (AD4. 203 Engine)

Servicing

4B—17—15

Special Tools: PD 155B Puller

PD 195-1 Adaptors

MF 200 Handpress

MF 200-26 A Water Pump QOverhaul Kit

MF 200-25 Multi-Purpose Bearing
Remover

Disassembly

1.
2.
3.

4.

10.
1.

12.

13.

14.

15.

Remove the water pump, operation 4B—16—14.
Remove the back plate and gasket.

Remove the self locking nut and washer securing
the water pump pulley.

Using PD 1558 and PD 155-1, remove the puiley
from the water pump.

The water pump securing bolts and washers can
now he removed from their locations.

Using MF 200 and MF 200-26A, press the shaft
and bearing assembly complete with the impeller
rearwards out of the housing.

Using MF 200 and MF 200-26A, press the drive
shaft out of the impelier.

Remove the ceramic faced seal.

Remaove the spring loaded seal.

Remave the circlip.

Using MF 200, MF 200-26 A and MF 200-25 press
the two bearings out of the housing complete
with the spacer and retaining plate.

Remove the felt seal and retainer housing.
Examine the pump body for cracks, damage or
corrosion.

Examine the drive shaft for wear, ensure that the
bearings are a transition fit on the shaft. If the
inner races of the bearing rotate on the shaft,
the shait must be renewed.

Remove any rust and scale from the impeller
and inspect the impeller for cracks or damage.

16.

17.

18.

Examine the impeller hub sealing face for
excessive wear or scoring.,

Inspect the bearing for pitting, corrosion or
wear,

Replace all seals.

Re-assembly

19.

20.
21,

22,

23,

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

Press the rear bearing onto the shaft with the
shielded face towards the rear of the shaft.

Fit the spacer.

Press the front bearing onto the shaft with the
shielded face towards the front of the shaft.

Fit the retaining plate into the housing with the
‘dished’ portion towards the rear of the housing.
Fit the felt seal and retainer housing into the
pump housing with the felt seal against the
retaining plate,

Half fill the space between the bearings on the
shaft with high melting point grease.

Fress the complete bearing and shaft assembly
into the housing from the front end.

Fit the circlip.

Fit the spring loaded seal.

Fit the ceramic faced seal with the ceramic face
to the rear.

Spin the shaft assembly to ensure freedom of
rotation.

Press the impeller onto the shaft.

Check the clearance between the impeller vanes
and the pump body, this should be between
0,381 and 0,635 mm (0-015 and 0-025 in).

Insert the four securing bolts and washers into
the water pump housing.

Using MF 200 and MF 200-26A, press the pulley
onto the front end of the shaft.

Refit the back plate and a new gasket, lightly
coated in recommended sealant ‘A’,

Refit the water pump, operation 4B—16—14.
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Operation
Number

5D—01—06

sD—02—07
50—03—07

5D—04—08
5D—05—09
5D—06—10
5D—07—11
5D—08—11
5D—08—12
5D—10—13
5D—11—14
5D—12—15

50—13—16

MK |1l 38 SPEED CONSTANT MESH TRANSMISSION

MK 1l 8 SPEED CONSTANT MESH TRANSMISSION

Part 5 — Section D

Page

Table of Contents Number
GENERAL 02
PRINCIPLE OF OPERATION 02
SELECTOR RAIL MECHANISM
Remaval and Refitment 06
HEAVY DUTY GEARBOX EPICYCLIC
Removal and Refitment 07
Servicing 07
CLUTCH RELEASE MECHANISM
Removal and Refitment 08
INPUT SHAFT HOUSING AND P.T.O. INPUT SHAFT
Removal and Refitment 09
P.T.O. DRIVESHAFT FRONT BEARING
Removal and Refitment _ 10
MAIN INPUT SHAFT
Removal and Refitment 1
SECOND GEAR (MAINSHAFT)
Removal and Refitment 1
FIRST, REVERSE, THIRD, FOURTH GEARS AND MAINSHAFT
Removal and Refitment ‘ 12
LAYSHAFT AND GEARS
Removal and Refitment 13
REVERSE GEAR CLUSTER
Rgmoval and Refitment 14
TRANSMISSION CASE REMOVAL AND REPLACEMENT
OR COMPLETE TRANSMISSION OVERHAUL 15
HIGH/LOW GEAR SHIFT LEVERS
Removal and Refitment 16
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MK 1l 8 SPEED CONSTANT MESH TRANSMISSION

GENERAL

The transmission has four forward gears and one
reverse gear which are doubled by a planetary unit
to give eight forward and two reverse gears.

All gear teeth are of involute, straight cut spur type,
designed to run in constant mesh, except for first
gear which is now introduced with an increased
width gears of constant mesh design, with a helical
gear tooth form.

Where movement of the gears is required to change
ratio, a sliding coupler arrangement has been intro-
duced, except second gear which slides on a splined
shaft.

Principle of Operation
Refer to figures 1, 2 and 3.

The Transmission

The tractor engine drives a clutch with divided drive,

each plate being splined onto a separate gearbox

shaft.

Drive is transmitted to:

(a) The p.t.o. shaft (14), which is hollow and has
gear teeth on its rear end.

(b} The main drive shaft {17), {(which runs inside the
p.t.o. shaft} has gear teeth on its rear end and is
spigot lecated in the front end of the mainshaft.

Layshaft and P.t.o. Shaft

Rotation of the p.t.o. input shaft (14) drives the p.t.o.
constant mesh gear {109) which is splined onto the
p.t.o. drive shaft (82). When the main input shaft (17)
rotates, the drive is transmitted to the constant mesh
gear (111), which is splined onto the layshaft (85).
The layshatft, which is hollow and externally splined,
has 14 gear teeth machined on its outside diameter to
provide the first gear layshaft pinion.

It is supported by a roller bearing (84) located in the
centre web and a ball race (86) located in the rear
wall of the transmission case. Mounted on the lay-
shaft (85) are three other gears, which are second
(23 teeth) (112), fourth (33 teeth) (114) and third
(28 teeth) (115) gears respectively. None of the
layshaft gears are free to move along the shaft,
being retained, either by abutment with other gears,
bearings or snap rings.

Mainshaft

The mainshaft (62) has 31 shallow splines on its
external surface, has gear teeth at its rear end and has
a bore at its front end to accept the spigot on the
main input shaft. It is supported by a roller bearing
(95) located in the centre web and a ball race (59)
located in the rear wall of the transmission case.
Mounted on the mainshatt are five sets of gears, which
are in constant mesh with the layshaft gears, and
when viewed from the front of the gearbox these
gears are, second (46 teeth) (93), first (42 teeth) (97),
reverse (44 teeth) (100), fourth (36 teeth) (106) and
third (41 teeth) (105).

The mainshaft gears are mounted on bushes which
run on a sleeve, splined onto the mainshaft. When a
gear is required, the dog clutch (sliding coupler) (99,
103), which is splined to the mainshatt, is slid along by
the selector to engage with dog teeth formed on the
gear. This has the effect of locking the gearwheel to
the shaft. The sliding couplers are used to engage
and disengage, first, reverse, fourth and third gears
whilst second gear is moved into and out of mesh by
a selector fork sliding the gear on the mainshaft
splines.

Issue 1

Reverse Gear Cluster

The compound gear cluster (122) has 14{21 teeth
respectively. The 21 tooth portion of the gear is in
constant mesh with the fourth gear pinion (33 teeth)
(114) on the layshaft. The 14 tooth portionisin constant
mesh with the reverse gear pinion {44 teeth) (100) on
the mainshatt.

Reverse gear engagement is made by a dog cluich
(sliding coupler) (99}, engaging with the reverse gear
pinion (100) on the mainshaft. The reverse gear,
acting as an idler gear between the layshait and the
mainshaft drive, reverses the rotation of the main-
shaft, epicyclic unit and the final drive.

Epicyclic Unit

The basic four forward and one reverse gears are
doubled by the epicyclic unit (Heavy Duty) mounted
on the rear end of the transmission case. The epicyclic
unit comprises a ring gear (66), inside which run
three planetary pinions mounted in a carrier {(70). The
planetary pinions are diivgn by gear teeth on the end
of the mainshaft (62) which acts as the sun gear.
When the mainshaft rotates, the planetary pinions also
rotate, but being meshed with the teeth on the inside
of the ring gear the rotational speed of the carrier is
reduced by a ratio of 4:1.

To transmit the drive from the epicyclic unit to the
rear axle, a driveshaft is connected by the coupler (81),
either directly to the gearbox mainshaft (HIGH range),
or to the planetary pinion carrier (70) (LOW range).
Movement of the dual range selector lever actuates
the rod attached to the selector fork {(50) which moves
the coupler (81) into, or out of mesh with either the
end of the mainshaft (62) or the planetary pinion
carrier (70).

Between the two engaged (HIGH or LOW range}
positions, there is a neutral position, where the
coupler splines are disengaged from both the main-
shaft and the planetary pinion carrier.
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5D—05

MK 1l 8 SPEED

KEY TO FIGURES 1, 2 and 3

1

SOOI AWK

Clutch release bearing

Clutch release bearing carrier

Clutch release fork locking peg

Clutch release fork

Clutch release bearing return spring

tnput housing securing bolts

P.t.o. input shatt seal

P.t.o. input shaft needle roller bearing

Input housing

P.t.o. input shaft bearing securing external

circlip

Input housing 'O’ ring

P.t.o. input shaft bearing

P.t.o. input shaft securing internal circlip

P.t.o. input shaft

Main drive input shaft seal

Main drive input shaft front bush

Main drive input shaft

Main drive input shaft rear bush

Main shaft needle raller bearing front spacer

Main shaft needle roller bearing

Main shatt needle roller bearing rear spacer

P.t.o. front bearing cover securing bolts

P.t.o. front bearing cover

P.t.o. front bearing cover 'O' ring

P.t.o. front bearing securing circlip

P.t.o. shaft securing circlip

P.t.o. shaft spacer washer

P.t.o. shaft front bearing

P.t.o. front bearing housing

P.t.o. front bearing housing gasket

Third and fourth gear lever engagement dog

locking peg

Third and {ourth gear lever engagement dog

Third and fourth selector fork locking peg

Third and fourth selector fork

Second gear lever engagement dog locking peg

Second gear lever engagement dog

Second gear selector fork locking peg

Second selector fork

First and reverse gear lever engagement dog

lecking peg ’

First and reverse gear lever engagement dog

First and reverse selector fork locking peqg

First and reverse selector fork

High{Low gear lever engagement dog locking
eg

IE,-Iigh!Low gear lever engagement dog

Third and fourth selector rail

Second selector rail

First and reverse selector rail

HighfLow selector rail

High/Low selector fork locking peg

High/Low selector fork

interlock stop plate

interlock plain plate

Interlock ball

Interlock cross peg

Interlock ball carrier

Interlock mechanism securing bolts

Detent springs

Detent plungers

Mainshaft rear bearing

Mainshaft bearing locating snap ring

Mainshaft rear bearing rear securing snap ring

Mainshaft

Epicyclic shim

Epicychic front plate

Epicyclic belleville spring disc

Epicyclic ring gear

Epicyclic ring gear dowel

CONSTANT MESH TRANSMISSION

68"
69
70
Fil
72
73
14
75
6
77
78
79

81
82
83
84
85
86
87

89
90
9
92
93
94
95

97

98

99
100
101
102
103
104
105
106
107
108
109
10
m
112
113
114
13
g
17
18
119
120
P3|
122
123
124

Epicyclic front thrust ring

Epicyclic planetary pinion shaft securing circlip
Epicyclic planetary pinion carrier
Epicyclic planetary pinion shaft
Planetary pinion front thrust washer
Planetary front roller set

Planetary pinion

Planetary roller spacer

Planetary rear roller set

Planetary pinion rear thrust washer
Epicyclic rear thrust ring

Epicyclic cover plate

Epicyclic securing bolts

HighfLow shift coupler

P.t.o. drive shaft

Layshaft rear needle roller bearing
Layshaft front bearing

Layshaft

Layshaft rear bearing

Layshaft rear bearing location snap ring
Layshaft rear hearing securing snap ring
Reverse gear cluster

Reverse gear cluster shaft retaining bolt
Tab washer

Reverse gear cluster shaft securing bolt
Second gear (Mainshaft)

Mainshaft front bearing front securing snap ring
Mainshaft frant bearing

Mainshaft front bearing thrust washer
First gear {(mainshaft)

Splined sleeve (first gear) -—
First{Reverse sliding coupler

Reverse gear (mainshaft}

Thrust washer—reverseffourth gear
Splined sleeve—reverseffourth gear
3rdf4th sliding coupler

Splined sleeve—third gear

Third gear (mainshatt)

Fourth gear (mainshaft)

Mainshaft rear bearing thrust washer
P.t.o. constant mesh gear location circlip
P.t.o. constant mesh gear

Main drive constant mesh gear securing circlip
Main drive constant mesh gear

Second gear (layshaft)

Fourth gear (layshaft) securing snap ring
Fourth gear (layshait)

Third gear (layshaft)

Reverse gear front thrust washer

Needle roller front retaining ring

Front needle roller set

Needle roller spacer

Rear needle roller set

Needle roller rear retaining ring

Reverse gear cluster

Reverse gear rear thrust washer
Gearbox case
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MK Il 8 SPEED CONSTANT MESH TRANSMISSION

SELECTOR RAIL MECHANISM
Removal and Refitment 5D—01—06
Special Tools: 270 Rail Trolley

MF 365f1 Plates

MF 3653 Short Support Bars
MF 365/4 Long Support Bars
MF 365/6 Bar Pins

MF 385/7 Tommy Bar

MF 365/8 Stands

Removal

NOTE: Beware of the sharp edges around the
top of the gearbox case.

1.

Split the tractor between the spacer and the
centre housing and remove the transmission,
Part 3A.

2. Remove the gearbox tep cover and gasket, and
spacer and gasket.

3. Release the locking wires.

4, Remove the bolts, fork, balls, peg, stop plate and
plain plate.

5. Lift out the springs and plungers,

6. Remove the locking pegs.

7. Slide the rail rearwards out of the housing.
NOTE: When removing the selector rails,
retain the gear lever engagement dogs.

8. Remove the locking peys.

9. Slide the rail rearwards out of the housing.

10. Remove the locking peg.

11. Rotate the second gear selector rail through 180°.

12. Remove the second gear engagement dog
" locking peg.

13. Slide the rail rearwards out of the housing.

14. Slide the High/Low rail rearwards and remove

the coupling.

15. Rotate the High/Low rail through 90°.

16. Remove the locking peg.

17. Slide the rail rearwards out of the housing.

18. Remove the selector forks from the gearbox.

Refitment

19, Reverse procedures 1 to 18, except:

(a) Apply a few drops of oil to the selector rails
befare refitment.

{b) Tighten the locking mechanism retaining
bolts to a torque of 47 Nm (35 1bf f).

(c) On completion of the refitting procedure,
place all the gear lever engagement-dags
in the neutral positian.

fssue [
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MK Il 8 SPEED CONSTANT MESH TRANSMISSION

GEARBOX EPICYCLIC

Removal and Refitment

5D—02—07

Special Tools: 270 Rail Trolley

MF 365/1 Plates

MF 365/3 Short Support Bars
MF 365/4 Long Support Bars
MF 365/6 Bar Pins

MF 365/7 Tommy Bar

MF 365/8 Stands

Removal

1.

omawn

Split the tractor between the spacer housing,
and remove the transmission, Part 3A.
Remove the locking wire,

Remove the locking peg.

Remove the selector fork and coupling.
Remove the bolts.

Remaove the complete assembly.

Refitment

7.

Reverse procedures 1 to 6, except:

{a) Ensure that the front and rear thrust rings
are correctly located before refitment.

(b) Ensure that the epicyclic dowels are
correctly tocated in the gearbox casing.

(c) Locate the cover plate with the cut out in the
bottom left hand corner.

(d}) Do not fit a lock washer to the lower left
hand retaining bolt.

(e) Tighten the retaining bolts progressively
and evenly to a torque of 47 Nm (35 Ibf ft).

GEARBOX EPICYCLIC

Servicing

5D—03—07

Special Too!: See operation 5D—02—07
Disassembly

1. Remove the gearbox epicyclic, operation
50 —02—07. .
2, Remove the cover plate.
3. Remove the rear thrust ring.
4. Remove the planetary pinion carrier.
5. Remove the front thrust ring.
6. Remove the shim.
7. Remove the front plate.
8. Remove the Belleville spring disc.
9. If necessary, remove the dowel pins from the
planetary ring gear.
10. " Remove the external snap ring.
11. Gently tap out the three pinion shafts towards
the front.
12. Remove the planetary pinions.
13. Remove the two sets of rollers and spacer from
each pinion,
14. Remove the wear plates from each side of each
pinion.
Reassembly

15." Reverse procedures 1 to 14, except:

(a) When replacing the rollers in the pinions, a
smear of petroleum jelly {not grease) will
help retain them. Do not emit the spacer
from between the two runs of rollers. Each
run consists of 16 rollers.

(b) Ensure the Belleville spring disc is located
correctly in the epicyclic ring gear with
the concave face rearwards.

(c} The front plate and the cover plate must be
positioned with the o¢il grooves towards
the pinion carrier.

{d} Ensure that the pinion wear plates are
refitted with the flats positioned innermost
to the centre of the pinion carrier.

(e) Ensure the gap of snap ring is located
midway between the planetary pinion shafts.

(f} Always fit the same thickness of shims as

those removed.

(@) To facilitate fitment of the front and rear
thrust rings on the pinion carrier, smear
with petroleum jelly (not grease). Ensure
that the tabs on the thrust rings locate in
the pinion carrier cut-outs, and that the
brass faces are away from the pinion
carrier.
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CLUTCH RELEASE MECHANISM -
Removal and Refitment 5D—04—08
Special Tool; 270 Rail Trolley

Removal

1. Split the tractor between the engine and the
transmission, Part 3A.

2. Remove the two springs.

3. Slide the carrier and release bearing off the
input housing.

4. Remove the locking wire and locking peg.

Remove the circlip.

6. Remove the shaft, but to obtain sufficient
clearance on MF 550 and MF 560 tractors, the
left hand front cab mounting bracket must be
removed, and on all versions the fuel tank must
be removed, Part 4C.

7. Remove the ciutch release fork.

8. Press the release bearing off the carrier.

Refitment

9. Reverse procedures 1to 8, except:

{a) Lightly lubricate the input shatt splines and
the release bearing carrier bore, with
approved grease Mobilplex 47. Do not fill
splines with excess grease.

(b) Ensure that the locking peg locates in the
hole in the shaft.

o
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MK |l 8 SPEED CONSTANT MESH TRANSMISSION

INPUT SHAFT HOUSING AND P.T.O. INPUT
SHAFT

Removal and Refitment

SD—05—09

Special Tools: 270 Rail Trolley

MF 177 Seal Protector

MF 255 B Oil Seal Replacer
MF 255 B-2 Cone

MF 256 A Oil Seal Replacer
MF 315 Needle Roller Bearing
Removal Tool

MF 331 Needle Roller Bearing
Refitting Tool.

Removal

1.

LA o

—

oo

Remove the clutch release mechanism, opera-
tion 50—04—08.

Remave the four bolts.

Withdraw the input housing complete with the
p.t.o. input shaft.

Remove the large internal circlip.

Push the p.t.o. input shaft complete with
bearing rearwards out of the housing.

If necessary, remove the circlip.

If necessary press the bearing off.

Lever the seal out.

Lever the seal out.

Using MF 315, remove the needle roller bearing.
Remaove the ‘O’ ring (p.t.o. input shaft housing).

Refitment

12. Fit a new 'O’ ring {p.t.o. input shaft).

13. Using MF 331, replace the needle roller bearing.

14. Using MF 258 A, fit a new seal, with the toe of the
seal facing the tool.

15. Refit the bearing with the shield towards the
gear teeth.

16. Refit the circlip (check that it is properly seated).

17. Refit the p.t.o. input shaft and bearing into the
input housing.

18. Refit the circlip (check that it is properly seated).

19. Place the cone adaptor MF 255B-2 onto seal
replacer MF 255 B.

20. Place the seal over the cone and onto the tool
with the seal toe facing away from the tool and
remove the cone.

21. Place the tool over the p.f.o. input shaft and tap
the seal into place.

22. Place the MF 177 over the splines of the main
input shaft,

23. Reverse procedures 1 to 3, except:

(a) Use petroleum jelly (not grease) to lubricate
all seals and the needle rolier bearing when
when refitting.

(b) Lightly coat the bolt threads in recom-
mended sealant 'B' when refitting, and

tighten the bolts to a torque of 60 Nm
(45 Ibf 1),
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P.T.O. DRIVESHAFT FRONT BEARING
Removal and Refitment 5D—06—10
Special Tools: 270 Rail Trolley

MF 218 A P.t.o. Drive Shaft Puller
MF 218 A-2 Adaptor

Removal

1. Split the tractor between the engine and the
tranmission, Part 3A.
2. Remove the clutch cross shaft, operation
5D—04—08, procedures 2 to 6.
3. Onl.p.to.versions, remove the pipe, and then on
all versions remove the four bolts and washers.
4, Remove the plate.
. Remove the external circlip and washers.
6. Screw two #§ UNC x75 mm (3 in) bolts into the
bearing housing and tighten them evenly.
7. Remove the housing.
8. Remove the circlip.
9. Press out the hearing.
10. Discard the 'O’ ring.
11. Discard the gasket.

Refitment

12. Reverse procedures 8 to 11, except: -
{a) Fit a new 'O’ ring, gasket and circlip.
{b) Coat the gasket with recommended sealant
‘A
13. Using MF 218 A and MF 218 A-2, refit the
hearing and housing assembly on the front end
of the p.t.o. drive shaft ensuring that the splines
on the shaft locate in those in the p.t.0. constant
mesh gear.
14. Fit a new circlip and the washer.
15. Reverse procedures 1 to 4, except:
{a) Lightly coat the securing bolt threads in
recommended sealant 'B’.
(b} Tighten the bolts to a torque of 60 Nm
{45 Ibf #t).

O
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. MAIN INPUT SHAFT
Removal and Refitment 5D-—07—11

Special Tools: 270 Rail Trolley
MF 177 Seal Protector
MF 218 A P.t.o. Drive Shaft Puller
MF 218 A-2 Adaptor
MF 365/1 Plates
MF 365/3 Shert Support Bars
MF 365/4 Long Support Bars
MF 365/6 Bar Pins
MF 365/7 Tommy Bar
MF 365/8 Stands

Removal

1. Split the tractor between the spacer housing
and the centre housing, Part 3A.

2. Remove the input housing and p.t.o. input shaft,
operation 5D —05—09 procedures 1 to 3.

3. Remove the p.t.o. drive shaft front bearing,
operation 5D—06—10.

4, Withdraw the p.t.o. drive shatt rearwards, this
will allow the p.t.o, constant mesh gear to drop
into the bottom of the gearbox.

. 5. Remove the main input shaft, complete with the
two thrust washers.

6. Remove the thrust washers.

Refitment

7. Reverse procedures 1 to 6, except:

(a) Ensure that the thrust washer, with oil
grooves, is placed on the rear of the main
input shaft, with the oil grooves facing the
the rear of the gearbox, and that it is lightly
oiled.

(b) Before refitting the input housing and p.t.o.
input shaft, place MF 177 over the splines of
the main input shaft, to protect the seal.

SECOND GEAR (MAINSHAFT)
Removal.and Refitment 5D—08—11
Special Tools: See operation 5D—07—11,

Removal

1. Remove the selector rail mechanism, operation
5D0—01—06.

2. Remove the gearbox epicyclic unit, operation
5D—02—07.

3. Remove the main input shaft, operation
SD—07—11.

4. Release the snap ring and manoeuvre it towards
the front of the mainshaft.

5. Using a soft faced drift, drive the mainshaft
rearwards until it is clear of the second gear,
and the rear bearing is no longer located in the
gearbox casing.

. 6. Withdraw the second gear pinion.

Refitment
7. Reverse procedures 1 to 5.
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MAINSHAFT, FIRST, REVERSE, FOQURTH
AND THIRD GEARS
Removal and Refitment 5D—09%-12
Special Tools: See operation 50—07—11, and

MF 200 Hand Press

MF 200-25 Adaptor

Removal
1. Remove the second gear pinion, operation
5D—08—11.

2. Remove the spigot needle roller bearing and
two spacers.

3. Remove the snap ring from off the front of the
mainshaft.

4. Withdraw the mainshaft rearwards out of the
gearbox casing.

5. Remove the thrust washer from between the
front bearing and first gear.

6. Engage sliding coupler with first gear.

7. Engage sliding coupler with third gear.

8. Withdraw reverse and fourth gears, twisting
them slightly to clear the edges of the gearbox
case.

9. Remove first gear and the sliding coupler.

10. Remove third gear and the sliding coupler,

11.  if necessary, remove the bearing from the centre
web of the gearbox casing.

12, If necessary, press the bearing of the FRONT
end of the mainshaft using MF 200 and MF
200-25.

13.  If necessary, remove the circlip from the bearing.

Refitment

14, Reverse procedures 1 to 12, except:
(a) Ensure that all snpap rings are correctly
located in their grooves.
(b} Ensure that the front thrust washer is
correctly located with the shoulder towards
the bearing.

\\\}\}}W




5D—13
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LAYSHAFT AND GEARS, P.T.O. SHAFT
AND GEAR

Removal and Refitment 5D—10—13

Special Tools: See operation 5D—07—11, and
MF 200 Hand Press
MF 200—25 Adaptor

Removal-

i. Remove the main input shait, operation
L 5D—07—11.

2. Remove the second gear pinion, operation
5D—08—11.

3. Remove the mainshaft and gears, operation
5D—09--12.

4. Withdraw the pt.o. driveshaft rearwards out of
the gearbox casing.
5 Withdraw the p.t.o. constant mesh gear.

6. Remove the small internal snap ring, (only if
necessary).

7. Remove the snap ring from the rear of the
layshaft.

8. Tap the layshaft forwards.

9. Remove the rear bearing.

10. Expose the snap ring, open it and slide it
forwards onto the unsplined portion of the shaft.

11. Remove the snap ring from the front of the
layshaft.

12. Relocate the front bearing in its web and tap the
layshatft rearwards.

13. Remove the constant mesh gear.

14. Remove the second gear pinion.

15, Manoeuvre the layshaft forwards out of the
gearbox.

16. Remove the third gear pinion.

17. Remove the fourth gear pinion.

18. Remove the snap ring.

19. Using MF 200 and MF 200-25, press the bearing
of the front end of the layshaft.

Refitment

20. Reverse procedures 1 to 19, except:
Ensure that all snap rings are correctly located
in their grooves.
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Reverse Gear Cluster
Removal and Refitment 5D—11—14

Special Tools: See operation 5D—07—11, and
5525 mm (2% > 1 in) dia. Mild Steel
Dummy Shaft

Removal

1. Remove the mainshaft and gears, operation
5D—09—12, procedures 1 to 10.

2. Release the tabwasher.

3. Remove the bolt and locating tab.

4. Slide the dummy shaft from the front of the
reverse gear shaft towards the rear. This will
push out the reverse gear shaft, and prevent the
needle rollers from dropping into the trans-
mission case.

5. Remove the idler gear cluster complete with all
parts and the dummy shaft.

6. Withdraw the dummy shaft from the idler gears,
and allow all parts to drop out, onto a clean
waork surface.

Refitment

7. Fit the spacer in the reverse gear cluster.
8. Refit the first set of rollers. Each run consists of
28 rollers.

NOTE: Smear the rollers in petroleum jelly
{not grease) to facilitate reassembly.

9. Refit the retaining ring.
10. Refit the thrust washer.
11. Refit the second set of rollers.
12. Refit the retaining ring.
13. Refit the thrust washer.
14. Slide the dummy shaft into the reverse gear
cluster rollers.
15. Reverse procedures 1 to 5.
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MK Il 8 SPEED CONSTANT MESH TRANSMISSION

TRANSMISSION CASE REMOVAL AND
REFITMENT OR COMPLETE GEARBOX OVER-
HAUL 5D—12—15
Special Tools: MF 177 Seal Protector
MF 200 Hand Press
MF 200-25 Adaptor
MF 218 A P.t.o. Shaft Puller
MF 218-2 Adaptor
MF 255 B 0il Seal Replacer
270 Rail Trolley
MF 315 Needie Rolier Bearing
Removal Tool
MF 331 Oil Seal Replacer
MF 365/1 Plates
MF 365/3 Short Support Bars
MF 365/4 Long Support Bars
MF 365/6 Bar Pins
MF 365/7 Tommy Bar
MF 365/8 Stands
V.L. Churchill 50 ton Hydraulic Press
(alternative to MF 200)
55 mm x 25 mm (2% > 1 in) dia
Mild Steel Dummy Shaft
Disassembly
1. Remove the selector rail mechanism, operation

50—01—06.

2. Remove the gearbox epicyclic unit, operation
50—02—907.

3. Disassemble the gearbox epicyclic unit, opera-
tion 50—03—07.

4. Remove the clutch release mechanism, opera-
tion 5D—04—08.
5. Remove and dismantte the input housing and
p.t.o. input shaft, operation 5D—05-—09.
6. Remove the p.t.o. drive shaft front bearing,
operation 50—06—10.
7. Remove the main input shaft, operation
SD—07—11.
8. Remaove the second gear {mainshaft), operation
5D—08—11.
9. Remaove the mainshatft, first, reverse, fourth and
third gears operation 50—09-—12.
10. Remove the layshaft and gears and p.t.o. shaft
and gear, operation 50—10—13.
11. Remove the reverse gear cluster, operation
5D—11—14.
Examination
After disassembly of the transmission, examine all
the components for scoring, wear or chipping. Pay
particular attention to the gear teeth, bearings,
needle rollers, gear sliding couplers, gear selector
forks, also shaft splines and main shaft gear bushes
and sleeves. All bearings should be washed in clean
paraffin, blown dry, inspected for wear or scoring on
the outer circumference and measured for fit in
transmission case webs. Maximum acceptable
clearance is 0,033 mm (0-013 in). Where the clearance
hetween bearing and bore exceeds this figure,
recommended sealant *C' may be used to refit the
bearings into the transmission case. After inspec-
tion, lubricate bearings with clean transmission oil.
Any worn or damaged components should be
replaced; also, a complete set' of new gaskets, ‘O’
rings and a new tab washer must be fitted.
Reassembly
12. Reverse procedures 1 to 11, excepi:
{a) Use only petroleum jelly for reassembly
purposes—Never Grease.
(b) Ensure all snap rings are correctly located
in their grooves.
{c) Lightly oil all bushes, bearings and splines
prior to reassembly.
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HIGH/LOW AND GEAR SHIFT LEVERS

Removal and Refitment 5D—13—16

Removal

1. Remove the bolts, plate and sound proofing
pad.

2. Remove the filler plug.

3. Remove the bolt.

4. Remaove the clip.

5. Remove the pin.

6. Withdraw the iever.

7. Remove the clip.

8. Remove the pin, taking care not to drop it into
the gearbox.

8. Withdraw the lever and cup assembdy,

10. Discard the 'O’ rings.

11.  If necessary, press the spring retaining washer
towards the spring, slide it sideways and remove
it. This will release the spring and support cup.

WARNING: When removing the spring
retaining washer, care must be taken to
prevent the spring from flying out and
causing possible injury and damage.

12, If necessary, remove the knobs, nuts and
dust caps.

Refitment

13. Reverse procedures 1 to 12, except:
(a) Fit new 'Q' rings.
(b) Ensure that the gearlevers locate correctly
in the gearlever engagement dogs.

Issue |




5E—0

Operation
Number

5E—01-—06

5E—02—07

5E—03—08
5E—04-—08

5E—05—09

5E—06—10

SE—07—11

5E—08—12

5E—09—13

SE—10—14

5E—11—15

5E—12—16

5E—13-—17

S5E—14—18
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Part 5 — Section E
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CLUTCH RELEASE MECHANISM
Removal and Refitment
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INPUT SHAFT HOUSING AND P.T.O. INPUT SHAFT
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GENERAL
Refer to Figures 1,2,3 and 4

Multi-Power transmission provides twelve forward
gears and four reverse gears. This is achieved by
combining with the standard transmission, low
driving (109) and driven (132) constant mesh gears,
operated by a free wheel coupler (131), and high
driving (107), and driven (129) constant mesh gears
operated by a multi-plate hydraulic clutch (98), By
driving the layshaft (88) with either of these two pairs
of gears, an alternative speed for each gear becomes
available, To provide Multi-Power, the following
components are added to the standard transmission;
a pair of constant mesh gears, free wheel unit (131),
multi-plate clutch unit (98), oil pump, oil control
valve and shift mechanism (147). The high driving gear
(107}, runs on a bush on the main input shaft (60),
next to the low driving gear (109), The front end of the
high driving gear (107) is splined to engage the clutch
disc splines. The three clutch discs, plates, piston
and return springs are held into the clutch housing
(98) by a retainer plate and snap ring. The three
clutch plates are splined into the clutch housing, and
the housing is splined to the main input shaft (60).
The high driven gear (129) is splined to the lay shaft
(88) and is retained by a snap ring. The low driven
gear (132) runs on a bush on the layshaft, next to the
high driven gear (129). A spring loaded coupler (131)
is fitted between the driven gears and operates on a
helical spline on the layshaft (88). The coupler is
spring ioaded towards the low driven gear {132), and
the teeth on the rear face of the coupler engage
similar teeth on the front face of the low driven
gear (132).

The oil pump supplies oil to the control valve for
operation of the clutch unit (98). The control valve is
fitted to the input housing (9) and directs oil to the
clutch or returns oil into the transmission housing.
The Multi-Power shift lever is fitted to the instrument
panel and a mechanical linkage connects the shift
lever to the oil control valve.

Multi-Power high or low can be selected whilst the
tractor is moving and is engaged in any gear.

Mounted on the mainshah are four sets of gears,
which are in constant mesh with the layshatt gears,
and when viewed from the front of the gearbox these
gears are, first (42 teeth) (114), reverse (44 teeth) (118}
third (36 teeth) (121) and second (40 teeth) (124).
The gear levers, reduction unit and sliding couplers
are identical to those used for the eight speed trans-
mission.

The input shaft (60) has been redesigned to simplify
assembly, which also allows a larger needle roller
bearing {61) to be fitted.

Mounted on the layshaft are three gears, first (14
teeth) (88), third (33 teeth) (135) and second (20 teeth)
{(1386).

Reverse gear layout and operation is identical to the
eight speed transmission, except that the 21 tooth
portion of the compound reverse gear runs in ¢con-
stant mesh with the third gear pinion (33 teeth) (135)
on the layshaft.

Issue 1

Operation
Shift Lever in Low

Oil is pumped through the control valve and back
into the transmission housing., The drive is trans-
mitted to the layshaft (88) through the low constant
mesh gears {109, 132) and the free wheel coupler (131).
The coupler is forced into engagement with the low
driven gear {132) by its spring and the thrust exerted
by the helical splines. When the coupler is in this
engaged (low) position, no engine braking is available,
If engine breaking is required, move the Multi-Power
shift lever to high.

Shift Lever in High

Qil is pumped to the control valve and is then directed
through drillings to the clutch unit (98) which engages
the high driving gear {107). The higher ratio of the
high gears increases the speed of the layshaft (88).
This speed increase, exerts an opposite thrust on
the helical splines of the coupler (131), which over-
comes the spring pressure and disengages the
coupler from the low driven gear (132), so allowing the
low driven gear to free wheel.
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KEY TO FIGS. 1, 2, 3 and 4

Clutch release bearing

Clutch release bearing carrier

Clutch release fork locking peg

Clutch release fork

Clutch release bearing return spring
Input housing securing bolts

P.t.o. input shaft seal .

P.t.0. input shaft needle roller bearing
Input housing

Input housing 'O’ ring

P.t.o. input shaft cast iron sealing rings
P.t.o. input shaft securing external circlip
P.t.0. input shaft bearing

P.t.o. input shaft securing internal circlip
P.t.0. input shaft

" Main drive input shaft seal

Multi-Power spool valve 'O’ ring

Multi-Power spool valve

Multi-Power spool block

Multi-Power detent ball

Multi-Power detent spring

Multi-Power spool detent spring securing plug
Multi-Power spool block securing bolts
Anti-transient spring

Anti-transient balf

Multi-Power spool block pressure regulating
valve

Multi-Power pressure regulating valve spring
Multi-Power pressure regulating valve spring
retaining plug and washer

Multi-Power spool block gasket

P.t.0. front hearing cover securing bolts

P.t.o. front bearing cover

P.t.o. front bearing cover ‘O’ ring

P.1.0. front bearing securing circlip

P.t.o. shaft securing circlip

P.t.o. shaft spacer washer.

P.t.o. shaft front bearing

P.t.o. front bearing housing

P.t.o. front bearing housing gasket

Second and third gear lever engagement dog
locking peg.

Second and third gear lever engagement dog
Second and third selector fork.

Second and third selector fork locking peg
First and reverse gear lever engagement dog
locking peg

First and reverse gear lever engagement dog
First and reverse selector fork locking peg
First and reverse selector fork

HighjLow gear lever engagement dog locking
peg

HighfLow gear engagement dog

Second and third gear selector rail

First and reverse gear selector rail

High/Low gear selector rail

High/Low selector fork locking peg

High/Low selector fork

Interlock stop plate

interlock plunger

Inetrlock mechanism securing bolt and washer
Detent springs

Detent plungers

Main input shaft cast iron sealing rings

Main input shaft

Mainshaft needle roller bearing

Mainshatft rear bearing

Mainshaft rear bearing locating snap ring
Mainshaft rear bearing rear securing snap ring
Mainshaft

Epicyclic shim

17
118.

Epicyclic front plate

Epicyclic Belleville spring disc

Epicyclic ring gear dowel

Epicyclic ring gear

Epicyclic front thrust ring

Epicyciic planetary pinion shaft securing circlip
Epicyclic planetary pinion carrier
Epicyclic planetary pinion shaft
Planetary pinion front thrust washer
Planetary front roller set

Planetary pinion

Planetary roller spacer

Planetary rear roller set

Planetary pinion rear thrust washer
Epicyclic rear thrust ring

Epicyclic cover plate

Epicyclic securing bolts

High{Low shift coupler

P.t.o. drive shaft

Layshaft rear needle roller bearing
Layshatft front bearing

Layshait

Layshaft front bearing spacer washer
Layshaft rear bearing

Layshaft rear bearing location snap ring
Layshaft rear bearing securing snap ring
Reverse gear cluster shaft

Reverse gear cluster shaft retaining plate
Tab washer

Reverse gear cluster shaft securing bolt
Mutti-Power clutch front thrust washer
Mufti-Power clutch unit housing
Mutti-Power clutch unit housing cast iron
sealing rings.

Multi-Power clutch unit piston ring
Multi-Power clutch unit piston
Multi-Power clutch unit interplates
Multi-Power clutch unit friction discs
Multi-Power clutch piston return springs
Multi-Power friction disc retainer plate
Multi-Power retainer plate securing circlip
Main input overdrive pinion

Multi-Power clutch unit rear thrust washer
Main drive pinion

Tab located spacer

Mainshaft front bearing securing circlip
Mainshatft front bearing

Mainshaft front bearing thrust washer
First gear (mainshaft) ‘

First gear sleeve

First/Reverse gear sliding coupler
Needle bearing-thrust washer

Reverse gear {(Main shaft)

Reversejthird gear sleeve

Reversefthird gear thrust washer

Third gear (Mainshaft)

Second/third gear sliding coupler
Second gear sleeve

Second gear (Mainshaft)

Second gear thrust washer -

P.t.o. constant mesh gear internal circlip
P.t.o. constant mesh gear

Layshaft front snap ring

Overdrive layshaft gear

Coupler spring

Coupler

Main drive tayshaft gear

Main drive layshaft gear thrustwasher
Third gear layshaft securing snap ring
Third gear {layshaft}

Second gear (layshaft)
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KEY TO FIGS. 1, 2,3 and 4 Contd.
137. Reverse gear front thrust washer
138. Needle roller front retaining ring
139. Front needle roller set

140. Needle roller spacer

141. Rear needle roller set

SELECTOR RAIL MECHANISM
Removal and Replacement S5E—01—06
Special Toels: 270 Rail Trolley

MF 365/1 Plates

MF 365/3 Short Support Bars

MF 365/4 Long Support Bars

MF 365/6 Bar Pins

MF 365/7 Tommy Bar

MF 365/8 Stands

Removal

NOTE: Beware of the sharp edges around the
top of the gearbox case.
1. Split the tractor between the transmission and
the centre housing, Part 3A.
Remove the gearbox top cover and gasket.
Release the locking wires.
Remove the bolts, stop plate and peg.
Lift out the springs and plungers.
Remove the locking pegs.
Slide the rail rearwards out of the housing.
NOTE: When removing the selector rails,
retain the gear lever engagement dogs.
8. Remove the locking pegs.
9. Slide the rail rearwards out of the housing.
10. Slide the High/Low rail rearwards and remove
the coupling.
11. Rotate the High{Low rail through 20°.
12. Remove the locking peg.
13. Slide the rail rearwards out of the housing.
14. Remove the selector forks from the gearbox.

Refitment

15. Reverse procedures 1 to 14, except:

(a) Apply a tew drops of oil to the selector rails
hefore refitment.

(b) Tighten the locking mechanism retaining
bolts to 47 Nm (35 Ibf f1).

(c) On completion of the refitting procedure,
place all the gear lever engagement dogs
in the neutral position.

Nooawe
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142, Needle roller rear retaining ring .
143. Reverse gear cluster
144, Reverse gear rear thrust washer
145, Gear box case
146. Multi-Power pipe
147. Multi-Power internal linkage and washer
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.\ CLUTCH RELEASE MECHANISM
' Removal and Refitment SE—02—07
Special Tool: 270 Rail Trolley

Removal

1.

Split the tractor between the engine and the
transmission, Part 3A.

2. Remove the two springs.

3. Slide the carrier and release bearing off the
input housing.

4. Remove the locking wire and locking peg.

5. Remove the circlip.

6. Remove the shaft. To obtain sufficient clearance
on MF 550 and MF 560 tractors, the left hand
front cab mounting bracket must be removed,
and on all versions the fuel tank must be re-
moved, Part 4C.

7. Remove the clutch retease fork.

8. Press the release bearing off the carrier.

Refitment

9. Reverse procedures 1 to 8, except:

(a) Lightly fubricate the input shaft splines and
the release bearing carrier bore, with
approved grease Mobilplex 47.

(b) Ensure that the locking peg locates on the
hole in the shaft,

Issue |



S5E—08

MK Il CONSTANT MESH MULTI-POWER

EPICYCLIC UNIT
Removal and Refitment 5E—03—08

Special Tools: 270 Rail Trolley
MF 365/1 Plates
MF 365/3 Short Support Bars
MF 365/4 Long Support Bars
MF 385/6 Bar Pins
MF 365/7 Tommy Bar
MF 365/8 Stands
Removal
1. Split the tractor between the transmission and
the centre housing, Part 3A.
Remove the locking wire.
Remove the locking peg.
Remove the selector fork and coupling.
Remove the bolts.
Remove the complete assembly.

Voavawn

efitment

Reverse procedures 1 to 6, except:

(a) Ensure that the front and rear thrust rings
are correctly located before refitment.

(b} Ensurethatthe epicyclic dowels are correctly
located in the gearbox casing.

{c) Locate the cover plate with the cut out in the
bottom left hand corner.

(d) Do not fit a lockwasher to the lower left
hand retaining bolt.

(e) Tighten the retaining bolts progressively
and evenly to a torque of 47 Nm (35 Ibf ).

~

EPICYCLIC UNIT

Servicing : S5E—04-—08
Special Tools: See operation 5E—03-08
Disassembly
1. Remove the gearbox epicyclic unit, operation
5E—03—08.
Remove the cover plate.
Remove the rear thrust ring.
Remove the plangtary pinion carrier.
Remove the front thrust ring.
Remove the shim.
Remove the front plate.
Remove the Belleville spring disc.
If necessary, remove the dowel pins from the
planetary ring gear.
10. Remove the external snap ring.
11. Gently tap out the three pinion shafts towards
the front.
12. Remove the planetary pinions.
13. Remove the two sets of rollers and the spacer
from each pinion.
14.  Remove the wear plates from each pinion.

LN AL

Reassembly
15. Reverse procedure 1 to 14, except:

(a) When replacing the rollers in the pinions,
a smear of petroleum jelly (not grease) will
help retain them. Do not omit the spacer
from between the two runs of rollers. Each
run consists of 16 rollers,

(b) Ensure the Belleville spring disc is located
correctly in the epicyclic ring gear with
the concave face rearwards.

{c) The front plate and the cover plate must
be positioned with the oil grooves towards
the pinion carrier.

(d) Ensure that pinion wear plates are refitted
with the flats innermost to the centre of the
pinion carrier.

(e) Ensure the gap of snap ring is located mid-
way between planetary pinion shafts.

Issue 1
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(f) Always fit the same thickness of shims as
those removed.

{g) To facilitate fitment of the front and rear
thrust rings on the pinion carrier, smear
with petroleum jelly (not grease). Ensure
that the tabs on the thrust rings locate in the
pinion carrier cut-outs, and that the brass
taces are away from the pinion carrier.




5E—09
MK 1l CONSTANT MESH MULTI-POWER TRANSMISSION

P.T.O. DRIVESHAFT FRONT BEARING

Removal and Refitment SE—05—09

Special Tools: 270 Rail Trolley

MF 218A P.t.o. Drive Shaft Puller d S

MF 218A-2 Adaptor o E@\\\
: s,

Removal

1. Split the tractor between the engine and the
transmission, Part 3A,

2. Remove the clutch release shaft, operation

5E—02-—07, procedures 4 to 7.

Remove the four bolts.

Remove the cover-plate and gasket.

Remove the external circlip and washer.

Screw two § U.N.C.x 75 mm (3 in) bolts into the

bearing housing and tighten them evenly.

Remove the housing and gasket.

Remove the circlip.

Press oui the bearing.

10. Discard the 'O’ ring.

11. Discard the gasket.

Refitment
12. Reverse procedures 8 to 11, except:
(a) Fit a new 'Q’ ring, gasket and circlip.
(b} Coat the gasket with recommended sealant
‘A
13. Using MF 218 A and MF 218 A-2, refit the bearing
and housing assembly on the front end of the
p.t.o. shaft, ensuring that the splines on the
shaft locate with the splines in the p.t.0, constant
mesh gear.
14, Refit the washer and a new circlip.
15. Reverse procedures 1 to 4, except:
(a) Lightly coat the securing holt threads with
recommended sealant ‘B'.
(b} Tighten the bolts to a torque of 60 Nm
(45 Ibf ).

o e w

v
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SE—10

MK Il CONSTANT MESH MULTI-POWER TRANSMISSION

INPUT SHAFT HOUSING AND P.T.O. INPUT
SHAFT
Servicing
Special Tools: 270 Rail Trolley
MF 177 Seal Protector
MF 255 B-1 Qil Seal Replacer
MF 255 B-2 Cone
MF 256 A Oil Seal Replacer
MF 315 Needle Bearing Removal Tool
MF 331 Needle Roller Bearing Re-
fitting Tool

5E—06—10

Disassembly

1. Remove the clutch release mechanism, opera-
tion 5E—02—07.
2. Disconnect the Multi-Power linkage on the top
of the transmission case.
3. Remove the R. H. upper holt.
4. Remaove the internal Multi-Power linkage and
washer.
5. Disconnect the pipe.
6. Remove the remaining three bolts.
7. Withdraw the input housing complete with the
p.t.o. shaft.
8. Removethefour Allen screws securing the spool
vaive to the input housing.
9. Remove the spool valve and gasket.
10. Dislocate the large internal circlip from the
input housing groove,
11. Push the p.t.o. shaft complete with bearing
rearwards out of the housing.
12. Unclip and remove the two sealing rings.
13. If necessary, remove the circlip and press the
bearing off the front of the shaft.
14. Remove the circlip.
15. Lever the seal out.
16. Using MF 315, remove the needle roller bearing.
17. Remove the seal.

18. Remove the ‘O’ ring (input shait housing).

Examine the bore of the p.to. input shaft and the
input housing for grooves, where the sealing rings
locate. If any of the above parts show signs of wear or
damage, they must be replaced. Check {(and if

necessary, replace) the ball and needle roller bearings
for wear.

Issue 1

Lubricate all new seals with petroleum jelly {(not

grease) when reassembling,

Reassembly

19. Fit a new 'O’ ring {input shaft housing).

20. Using MF 331 replace the needle roller bearing.

21. Using MF 256A, fit a new seal, with the toe of
the seal facing the tool,

22. Refit the circlip on the shaft.

23. Refit the bearing with the shield towards the
gear teeth.

24, Refit the circlip (check that it is properly seated).

25, Fit two new castiron sealing rings on the p.t.o.
input shaft and ensure that they are correctly
clipped, then lubricate the shaft with clean trans-
mission oil. .

26. Carefully refit the p.t.o. input shaft and bearing
into the input housing, ensuring that the cast
rings are not damaged.

27. Re-locate the circlip in the input housing
{check that it is properly seated).

28. Place the cone adaptor MF 255B/2 onto seal
replacer MF 255B1.

29. Place a new seal over the cone and onto the tool,
‘with the toe of the seal facing away from the
tool and remove the cone.

30. Place the tool over the p.t.o. shaft and tap the
seal into place.

31. Refit the spool valve and a new gasket (fitted
dry) and tighten the Allen screws evenly.

32. Fit two new cast iron sealing rings on the main

input shaft.

33. Place MF 177 over the splines of the main input
shaft.

34. Carefully refit the input housing, and withdraw
MF 177,

35, Refit the washer and Multi-Power linkage,
ensuring that the actuator iocates in the slot in
the spool.

36. Lightly coat the bolt threads in a recommended
sealant 'B’, refit and tighten them to a torque ot
60 Nm (45 |bf f1).

37. Refit the pipe.

38. Refit the external Multi-Power linkage.

39. Refit the clutch release mechanism, operation
5E—02—07.



5e—M1

Main Input Shaft and Multi-Power Clutch Unit
Removal and Refitment SE—071—11
Special Tools: See operation 5SE—06—10, and

MF 365{1 Plates

MF 365/3 Short Support Bars
MF 365/4 Long Support Bars
MF 365/6 Bar Pins

MF 365/7 Tommy Bar

MF 365/8 Stands

Removal

1.

o

Split the tractor between the engine and trans-
mission, and the transmission and centre
housing, Part 3A.

Remove the gear selector mechanism, operation
5E—01—06, procedures 2to 9.

Remove the input shaft housing and p.t.o. input
shaft, operation 5E—06—10, procedures 1 to 7.
Remove the Multi-Power clutch front thrust
washer,

Withdraw the main input shaft forwards out of
the transmission casing and simuitaneously
steady the Multi-Power clutch unit, main input
overdrive pinion and the main drive pinion whilst
the splines are disengaged.

NOTE: Ensure that the Multi-Power clutch
rear thrust washer does not fall into the
bottom of the transmission casing.

Unclip and remove the cast iron sealing rings.
Remove the clutch unit and main input over-
drive pinion.

Remove the Multi-Power clutch rear thrust
washer and the main drive pinion,

Examine the bore of the input p.t.o. shaft for
grooves where the sealing rings locate and
replace the shaft if any scoring or grooves are
found. if excessive wear or scoring is found, the
input housing and p.t.o. input shaft must be
serviced as in operation 5SE—06—10, procedures
8 to 31.

MAIN INPUT SHAFT AND MULTI-POWER
CLUTCH UNIT

Refitment

9.

10.

1.

12.

13.

14.

Place the Multi-Power clutch unit, main input
overdrive pinion, rear thrust washer and the
main drive pinion forward of the centre web in
the transmission casing, locating the gears with
the overdrive and main drive layshaft gears.
NOTE: Lightly smear the rear thrust washer
with petroleum jelly (to help refitment) and
fit the tabs facing forwards and located
correctly on the rear boss of the main input
overdrive pinion.

Fit two new cast iron sealing rings to the main
input shaft and ensure they are properly clipped.
Carefully push the shaft rearwards into the front
of the Multi-Power clutch unit and on into mesh
with the main drive pinion. Ensure that the
Multi-Power clutch unit and the main drive
pinion are both located on the main input shaft
splines and that the main input shaft is correctly
located in the mainshaft needle roller bearing.
Refit the Multi-Power clutch unit front thrust
washer and ensure the two tabs are correctly
located in the cut-outs on the clutch unit.
Lubricate the main input shaft with clean
transmission oil and refit the input shaft housing
and p.t.g. input shaft, operation SE—06—10,
procedures 33 to 39,

Reverse procedures 1 and 2.

MK 11l CONSTANT MESH MULTI-POWER TRANSMISSION
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5E—12

MK Il CONSTANT MESH MULTI-POWER TRANSMISSION

MAINSHAFT, FIRST, REVERSE, SECOND
AND THIRD GEARS

Removal and Refitment

Special Tools: See operation 5E—06—10
MF 200 Hand Press
MF 200-25 Adaptor
MF 365/1 Plates
MF 365/3 Short Support Bars
MF 365/4 Long Support Bars
MF 365/6 Bar Pins
MF 365/7 Tommy Bar
MF 365/8 Stands

5E—08—12

Remaval

1. Split the tractor between the engine and trans-
mission, and the transmission and centre
housing, Part 3A.

2. Remove the gear selector mechanism, opera-
tion 5E—01—06.

3. Remove the gearbox epicyclic, operation
5E—03—08. '

4, Remove the main input shaft and Multi-Power
clutch unit, operation 5E—07—11, procedures 3
to 8.

5. Remove the tab located spacer.

Remove the circlip.

7. Withdraw the mainshaft rearwards out of the
transmission casing.

=
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8. Remove the front thrust washer from between
the bearing (fitted in the centre webbing of the
transmission casing) and first gear,

9. Engage sliding coupler with first gear.

10. Engage sliding coupler with second gear.

11. Withdraw the reverse and third gears, twisting
them slightly to clear the edges of the trans-
mission casing.

12. Remove first gear and the sliding coupler.

13. Remove second gear and the sliding couplers.

14. H necessary, remove the bearing from the centre
web of the transmission casing.

15. If necessary, press the bearing of the FRONT
end of the mainshaft using MF 200 and MF 200-25.

16. If necessary, remove the circlip.

Refitment

17. Reverse procedures 1 to 16 except:

., (a) Ensure that all snap rings and circlips are
correctly located in their grooves,




5e—13

MK Il CONSTANT MESH MULTI-POWER TRANSMISSION

LAYSHAFT AND GEARS, P.T.0. SHAFT

AND GEAR

Removal and Refitment

Special Tools: See operations 5E—05—09
and SE—(8—12

SE—09—13

Removal

1. Remove the mainshatt and gears, operation
5E—06—10, procedures 1 to 13.
2. Remove the p.t.o. driveshaft front bearing,
operation SE—05—08.
3. Withdraw the p.t.o. drive shaft rearwards out of
the transmission casing.
4. Remove the p.t.o. constant mesh gear.
5. Remove the small internal snap ring (only if
necessary).
6. Remove the snap ring from the rear of the lay-
shaft.
Tap the layshaft forwards.
Remove the rear bearing.
Expose the snap ring, open it and slide it for-
wards onto the unsplined portion of the shaft.
10. Remove the snap ring from the front of the lay-
shaft.
11. Relocate the front bearing in the centre web and
tap the layshatt rearwards,
12. Remove the overdrive layshaft gear.
13. Remove the spring.
14. Remove the coupler.
15. Remove the main drive layshaft gear.
16. Remove the thrust washer. )
17. Locate the front bearing in the centre web and
gently drive the layshaft forwards out of the
gearbox.

o m~

18. Remove the second gear from the gearbox.

19. Remove the third gear from the gearbox,

20. I necessary, remove the circlip.

21. If necessary, press the bearing of the FRONT
end of the layshaft using MF 200 and MF 200-25,

Examination

Check all components for wear or damage, and if they
are faulty, they must be replaced.

Check the coupler spring, which should have a free
length of 47,5 mm (1-75 in), a compressed length of
16,5 mm (0-65 in) and a maximum load of 10,2 kg
(22.5 Ib) when compressed, if not, it must be re-
placed. When reassembling the layshaft, fit a new
thrust washer and snap rings, and lubricate all parts
with clean transmission oil.

Refitment

22, Reverse procedures 18 fo 21.

23. Refit the layshaft, locating the third and second
gears on the splines at the same time, push the
layshaft rearwards enough to allow the com-
ponents on its front end to be fitted.

24. Reverse procedures 10 to 16.

25. Push the layshaft forwards and second and
third gears back far enough to allow the snap
ring to be correctly refitted.

26. Refit the rear bearing in the gearbox.

27. Tap the layshaft rearwards (locating it correctly
in the bearing) far enough to allow the snap
ring to be replaced correctly.

28. Reverse procedures 1 to 5.
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MK Il CONSTANT MESH MULTI-POWER TRANSMISSION

REVERSE GEAR CLUSTER 5E—10—14

Special Tools: See operation SE—08—12 and
55 %25 mm (2% %1 in) dia Mild Steel
Dummy Shaft

Removal

1. Remove the mainshaft and gears, operation
5E—08—12, procedure 1 to 13.

2. Release the tabwasher.

3. Remove the bolt and locating tab.

4, Slide the dummy shaft from the front of the
reverse gear shaft towards the rear. This will
push out the reverse gear shaft, and prevent the
needle rollers from dropping into the trans-
mission case.

5. Remove the idler gear cluster complete with all
parts and the dummy shaft.

6. Withdraw the dummy shaft from the idler gears,
and allow parts to drop out, onto a clean work
surface.

Refitment

7. Fit the spacer in the reverse gear cluster.
8. Refit the first set of rollers. Each run consists of
28 rollers.
NOTE: Smear the rollers in petroleum jelly
(not grease) to help reassembly.
9. Refit the retaining ring.
10. Refit the thrust washer.
11. Refit the second set of rollers.
12. Refit the retaining ring.
13. Refit the thrust washer.
14. Slide the dummy shaft into the reverse gear
cluster rollers.
15. Reverse procedures 1 to 5.
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5E—15
MK || CONSTANT MESH MULTI-POWER TRANSMISSION

MULTI-POWER CLUTCH UNIT 5E—11—15
Servicing
Special Tools: See operation 5SE—07—11.

Disassembiy

1. Remove the multi-power clutch unit, operation
5E—07—11.

2. Place the clutch unit assembly on a flat surface,
push down the retainer plate and remove the
snap ring.

3. Remove the retainer plate.

4. Remove the six springs.

5. Remove the three interplates and the three
friction discs.

6. Slide the piston out of the clutch housing.

7. If necessary, remove the piston ring.

Examination

Check the condition of all components for signs of
wear, scoring, damage, distortion or overheating.

Check the friction plates for the following dimen-
sional tolerances;
Thickness 2,41 to 2,59 mm (0-085 to 0-102 in).
Maximum Height (permissible distortion) 2,92 mm
(0-115 in).
Groove Depth 0,38 to 0,63 mm (0:015 to 0-025 in),
Check the interplates as follows:
Thickness 1,67 to 1,75 mm (0-66 to 0-69 in).
Maximum Dish §,29 mm (0-010 in).
Maximum Height (permissible distortion) 2,21 mm
(0-0875 in). :
Check the six coil springs as follows:
_ Free length 17,8 mm (0.70 in),
Working Length 12,7 mm (0-50 in).
Load at Working Length 2,98 to 3,64 kg (6.57 to
8.03 Ib).

Replace any worn or damaged components, as
required.

Reassembly

8. If necessary, refit the piston ring.
9. Compressing the piston ring, carefully refit the
piston into the housing.

10. Fit one interplate to the clutch housing, with the
lugs on the interplate located in the housing
splines immediately to the right of the six holes
in the housing.

11, Refit the six springs, placing one spring onto

. each lug of the first interplate.

12. Refit the three friction plates and the remaining
two interplates alternately, locating the lugs on
each interplate one spline further to the right
of one previously fitted.

13. Refit the retainer plate.

14. Refit the snap ring, and ensure it is located
correctly. .

15. Refit the MultiZPower clutch unit and the Main
Input Shaft as stated in operation 5E-—07—11.
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MK Il CONSTANT MESH MULTI-POWER TRANSMISSION

MULTI-POWER SPOOL VALVE

Servicing SE—12—16
Special Tools: See operation 5SE—06—09.
Disassembly

1.

Remove the p.t.o. input housing, p.t.o. input
shaft, and spool valve, operation SE—06—09,
procedures 1 to 9.

2. Remove the plug, spring and ball.

3. Withdraw the large spool.

4. Remove the plug, washer, spring and spool.

5. Remaove the small ball and spring from the spool.
Reassembly

6. Fit a new ‘O’ ring to the large spool.

7. Slide the spoal into the spool block.

8. Refit the ball, spring and plug.

9, Refit the small ball and spring into the spool.
10. Refit the small spool, spring, new washer and

plug.

11. Tighten the plug to 27,11 Nm (20Ibf ft).
12. Refit the spool valve, p.t.o. input shaft housing

and p.t.o. input shaft, operation 5E—06—10,
procedures 31 to 39.

NOTE: Ensure that all parts are scrupulously
clean and are lubricated with clean trans-
mission oil.
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S5E—17

MK Il CONSTANT MESH MULTI-POWER TRANSMISSION

TRANSMISSION CASE REMOVAL AND
REPLACEMENT OR COMPLETE TRANS-
MISSION OVERHAUL S5E—13—17

Special Tools: MF 177 Seal Protector
MF 200 Hand Press
MF 200-25 Adaptor
MF 218 A P.t.o. Drive Shaft Puller
MF 218 A-2 Adaptor
MF 255 8-1 Qil Seal Replacer
MF 255 B-2 Cone
MF 256 A Oil Seal Replacer
MF 270 Rail Trolley
MF 315 Needle Bearing Removal Tool
MF 331 Needle Roller Bearing Refitt-
ing Tool
MF 365/1 Plates

MF 365/3 Short Support Bars .

MF 365/4 Long Support Bars

MF 365/6 Bar Pins

MF 365/7 Tommy Bar

MF 365/8 Stands

V.L. Churchill 50 ton Hydraulic Press
(alternative to MF 200)

55 mm %25 mm (2% in x1 in) dia

Mild Steel Dummy Shaft

Disassembly

1. Remove the selector rail mechanism, operation
5E—01—08.
2. Remove the gearbox epicyclic unit, operation
S5E—03—08.
3. Disassemble the transmission epicyclic unit,
operation 5E—04-08.
4. Remove the clutch release mechanism, opera-
tion 5SE—02—07
5. Remove and dismantle the input housing and
p.t.o. shaft operation 5SE—06—10.
6. Remove the main input shaft and multi-power
clutch unit, operation SE—07—11.
7. Remove the p.t.o. driveshaft front bearing,
operation 5SE—05—09.
8. Remove first, reverse, second, third gears and
mainshaft, operation 5E—08—12.
9. Remove the layshaft and gears and p.t.o. shaft
and gears operation 5E—09—13.
10. Remove the reverse gear cluster, operation
SE—10—14,
11. Dismantle the Mutti-Power Clutch Unit, opera-
tion SE~—~11--15,
12. Dismantle the Multi-Power Spool Valve, opera-
tion 5E—12—16.

Examination

After disassembly of the transmission, examine all
the components for scoring, wear or chipping. Pay
particular attention to the gear teeth, bearings,
. needle rollers, gear selector forks, gear selector
couplers, multi-power clutch plates and spool valve.

All bearings should be washed in clean paraffin,
blown dry, inspected for waar or scoring on the outer
circumference and measured for fit in transmission
case webs. Maximum acceptable clearance is
0,003 mm (0-0013 in). Where the clearance between
bearing and bore exceeds this figure, recommended
sealant 'C’ may be used to refit the bearings into the
transmission case, After inspection, lubricate
bearings with clean transmission oil,

Any worn or damaged components should be re-
placed; also, a complete set of new gaskets, 'O’ rings
and a new tabwasher must be fitted.

Reassembly

13. Reverse procedures 1 to 12 except:
(2) Use only petroleum jelly for reassembly
purposes—Never Grease.
{b) Ensure all snap rings are correctly located
in their grooves.
{c) Lightly oil all bushes, bearings and splines
prior to reassembly.
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SE—18 ’ .
MK Il CONSTANT MESH MULTI-POWER TRANSMISSION

HIGH/LOW AND GEAR SHIFT LEVERS

Removal and Refitment 5E—14—18
Removal

1. Remove the bolts, plate and sound proofing pad.
2. Remaove the filler plug.

3. Remove the bolt.

4, Remove the clip.

5. Remove the pin.

6. Withdraw the lever.

7. Remaove the clip.

8. Remove the pin, taking care not to drop it into

the gearbox.

9. Withdraw the lever and cup assembly.

10. Discard the 'O’ rings.

11. If necessary, press the spring retaining washer

towards the spring, slide it sideways and
remave it. This will will release the spring and
support cup.
WARNING: When removing the spring
retaining washer, care must be taken to
prevent the spring from flying out and
causing possible injury and damage.

12. If necessary, remove the knobs nuts and dust
caps.

Refitment

13. Reverse procedures 1 to 12, except:
(a) Fit new ‘Q’ rings.
(b} Ensure that the gearlevers locate correctly
in the gear lever engagement dogs.
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Operation
Number

S5F—01—07

5F—02—08
5F—03—08

5F—04—09

5F—05—10

5F—06—11

S5F—07-—12

SF—08—12

5F—09—13

5F—10—14

5F—11—15

5F—12—16

5F—13—17

5F—14—18

MK 11 8 SPEED SYNCHROMESH TRANSMISSION

MK Il 8 SPEED SYNCHROMESH TRANSMISSION

Part 5—Section F
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5F—02

MK Il 8 SPEED SYNCHROMESH TRANSMISSION

GENERAL

The transmission has four forward gears and one
reverse gear which are doubled by a planetary unit
to give eight forward and two reverse gears.

All gear teeth are of involute, straight cut spur type,
designed to run in constant mesh, except for first
gear which is now inftroduced with an increased
width gears of constant mesh design, with a helical
gear tooth form, .

Where movement of the gears is required to change
ratio, synchromesh engagement is used on the top
two gears, which allows a heavy load to be accelerated
in a lower gear and then allow the higher gears to be
engaged on the move; it also allows a change down
from top gear for hill climbing with a heavy load, or to
increase engine braking down hill.

Thus the 8 speed synchromesh gearbox has eight
speeds of the same ratio as on the non-synchromesh
8 speed gearbox but with synchromesh on 3rd, 4th,
7th and 8th gears.

Principle of Operation
Refer to figures 1, 2, 3and 4,

The Transmission

The tractor engine drives a clutch with divided drive,
each plate being splined onto a separate gearbox
shaft.

Drive is transmitted to:

{(a) The p.t.o. shaft (14), which is hollow and has
gear teeth on its rear end.

{b) The main drive shaft (17), (which runs inside the
p.t.0. shaft) has gear teeth on its rear end and is
spigot located in the front end of the mainshatt.

Layshaft and P.t.o. Shaft

Rotation of the p.t.o. input shaft (14) drives the p.t.o.
constant mesh gear (109) which is splined onto the
p.t.o. drive shaft (82). When the main input shaft (17)
rotates, the drive is transmitted to the canstant mesh
gear (111), which is splined onto the layshaft (85).
The layshaft, which is hollow and externally splined,
has 14 gear teeth machined on its outside diameter to
provide the first gear layshaft pinion.

It is supported by a roller bearing (84) located in the
centre web and a bali race (86) located in the rear
wall of the transmission case. Mounted on the lay-
shaft (85) are three other gears, which are second
(23 teeth) (112), fourth (33 teeth) (114) and third (28
teeth) (115) gears respectively. None of the layshaft
gears are free to move along the shaft, being retained,
either by abutment with other gears, bearings or snap
rings.

Mainshaft

The mainshaft (62) has 31 shallow splines on its
external surface, has gear teeth at its rear end and has
a bore at its front end to accept the spigot on the
main input shaft. It is supported by a roller bearing
{95) located in the centre web and a ball race (59)
located in the rear wall of the transmission case.

Mounted onthe mainshattarefive sets of gears, which
are in constant mesh with the layshaft gears, and
when viewed from the front of the gearbox these
gears are, second (46 teeth) (93), first (42 teeth) (97),
reverse (44 teeth) (100), fourth (36 teeth) (106) and
third (41 teeth) (105).
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The mainshatt gears are mounted on bushes which
run on a sleeve, splined onto the mainshaft. When a
gear is required, the synchromesh sliding coupler (99
and 103) which is splined to the mainshaft, is slid
along by the selector to engage with dog teeth
formed on the gear. This has the effect of locking the
gearwheel to the shaft. The sliding couplers are used
to engage and disengage, first, reverse, fourth and
third gears whilst second gear is moved into and out
of mesh by a selector fork sliding the gear on the
mainshaft spiines. .

The synchromesh cone assembly (refer to Fig. 4)
consists of two locking bands (4 and 11), two stops
(5 and 12) and a synchronizing ring (6 and 10). These
are held in location on the respective gears by a
circlip {7 and 9).

Reverse Gear Cluster

The compound gear cluster (122) has 14/2t1 teeth
respectively. The 21 tooth portion of the gear is in
constant mesh with the fourth gear pinion (33 teeth)
{114) on the layshaft. The 14 tooth portion is in
constant mesh with the reverse gear pinion (44 teeth)
(100} on the mainshaft.

Reverse gear engagement is made by a dog cluich
(sliding coupler) (99), engaging with the reverse gear
pinion (100) on the mainshaft. The reverse gear,
acting as an idler gear between the layshaft and the
mainshaft drive, reverses the rotation of the main-
shaft, epicyclic unit and the final drive.

Epicyclic Unit

The basic four forward and one reverse gears are
doubled by the epicyclic unit (Heavy Duty) mounted
ontherear end of the transmission case. The epicyclic
unit comprises a ring gear (66), inside which run
three planetary pinions mounted in a carrier (70). The
planetary pinions are driven by gear teeth on the end
of the mainshaft (62) which acts as the sun gear.

Whenthe mainshaft rotates, the planetary pinions also
rotate, but being meshed with the teeth on the inside
of the ring gear the rotational speed of the carrier is
reduced by a ratio of 4:1.

To transmit the drive from the epicyclic unit to the
rear axle, a driveshaft is connected by the coupler (81),
either directly to the gearbox mainshaft (HIGH range),
or to the planetary pinion carrier (70) (LOW range).
Mavement of the dual range selector lever actuates
the rod attached to the selector fork (50) which moves
the coupler (81) into, or out of mesh with either the
end of the mainshaft (62) or the planetary pinion
carrier {70).

Between the two engaged (HIGH or LOW range)
positions, there is a neutral position, where the
coupler splines are disengaged from both the main-
shaft and the planetary pinion carrier.
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KEY TO FIGURES 1, 2 and 3

OCON-~JOUOALN=

Clutch release bearing

Clutch release bearing carrier

Clutch release fork locking peg

Clutch release fork

Clutch release bearing return spring
input housing secuting bolts

P.t.o. input shaft seal

P.t.0. input shaft needle roller bearing
tnput housing '

P.t.o. input shaft bearing securing external
circlip

Input housing 'O’ ring

P.t.0. input shaft bearing

P.t.0. input shaft securing internal circlip
P.t.o. input shaft

Main drive input shaft seal

Main drive input shaft front bush

Main drive input shaft

Main drive input shaft rear bush

Main shait needle bearing front spacer
Main shaft needle rofler bearing

Main shaft needle roller bearing rear spacer
P.t.o. front bearing cover securing bolts
P.t.o. front bearing cover

P.t.0. front bearing cover 'Q’ ring

P.t.o. front bearing securing circlip

P.1.0. shalt securing circlip

P.t.o. shaft spacer washer

P.t.o. shaft front bearing

P.t.0. front bearing housing

P.t.0. front bearing housing gasket

Third and fourth gear lever engagement dog
locking peg

Third and fourth gear lever engagement dog

Third and fourth selector fork focking peg

Third and fourth selector fork

Second gear lever engagement dog locking peg

Second gear lever engagement dog

Second gear setector tork locking peg

Second selector fork

First and reverse gear lever engagement dog
locking peg

First and reverse gear lever engagement dog
First and reverse selector fork locking peg
First and reverse selector fork

High/Low gear lever engagement dog locking

peg

High/Low gear lever engagement dog

Third and fourth selector rail

Second selector rail

First and reverse selector rail

HighfLow selector rail

High/Low selector fork locking peg

High{Low selector fork

Interiock stop plate

Interlock plain plate

Interlock ball

interlock cross peg

Interlock bail carrier

Interlock mechanism securing bolts

Detent springs

Detent plungers

Mainshaft rear bearing

Mainshaft bearing locating snap ring
Mainshaft rear bearing rear securing snap ring
Mainshaft

Epicyclic shim

Epicyclic frant plate

Epicyclic belleville spring disc

Epicyclic ring gear

107

112
113
114
113
116
117
118
119
120
121
122
123
124

Epicyclic ring gear dowel

Epicyclic front thrust ring

Epicyclic planetary pinion shaft securing circlip
Epicyclic planetary pinion carrier
Epicyclic planetary pinion shaft
Planetary pinion front thrust washer
Planetary front roller set

Planetary pinion

Planetary rolter spacer

Planetary rear roller set

Planetary pinion rear thrust washer
Epicyclic rear thrust ring

Epicyclic cover plate

Epicyclic securing bolts

High/Low shift coupler

P.t.o. drive shaft

Layshaft rear needle roller bearing
Layshaft front bearing

Layshaft

Layshaft rear bearing

Layshaft rear bearing location snap ring
Layshaft rear bearing securing snap ring
Reverse gear cluster

Reverse gear cluster shaft retaining bolt
Tab washer

Reverse gear cluster shaft securing bolt
Second gear (Mainshaft)

Mainshaft front bearing front securing snap ring
Mainshaft front bearing

Mainshaft front bearing thrust washer
First gear {mainshaft)

Splined sleeve (first gear)

First/Reverse sliding coupler

Reverse gear (mainshaft)

Thrust washer-—reverseffourth gear
Splined sleeve—reverseffourth gear
3rd/4th sliding coupler

Splined sleeve—third gear

Third gear (mainshaft)

Fourth gear (mainshaft)

Mainshaft rear bearing thrust washer
P.t.o. constant mesh gear location circlip
P.t.o. constant mesh gear

Main drive constant mesh gear securing circlip
Main drive constant mesh gear

Second gear (layshaft) .

Fourth gear (layshaft) securing snap ring
Fourth gear (layshaft}

Third gear {layshait)

Reverse gear front thrust washer
Needle roller front retaining ring

Front roller set

Needle roller spacer

Rear needie roller set

Needle rofler rear retaining ring

Reverse gear cluster

Reverse gear rear thrust washer
Gearbox case
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KEY TO FIG. 4

Rear thrust washer
Splined sloeve

3rd gear (Mainshaft)
Locking bands
Stops
Synchronizing ring .
Circlip

Sliding coupler
Circlip
Synchronizing ring
Locking bands
Stops

4th gear (mainshaft}
Splined sleeve
Thrust washer—4th to reverse gear
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SELECTOR RAIL MECHANISM
Removal and Refitment S5F—01—07
Special Tools: 270 Rail Trolley

MF 365/1 Plates

MF 365/3 Short Support Bars
MF 365/4 Long Support Bars
MF 365/6 Bar Pins

MF 365/7 Tommy Bar

MF 365/8 Stands

Removal

NOTE: Beware of the sharp edges around the
top of the gearbox case.

1.

Split the tractor between the spacer and the
centre housing and remove the transmission,
Part 3A.

2. Remove the gearbox top cover and gasket, and
spacer and gasket,

3. Release the locking wires.

4, Remove the bolts, fork, balls, peg, stop plate and
plain plate. )

5. Lift out the springs and plungers.

6. Remove the locking pegs.

7. Slide the rail rearwards out of the housing.
NOTE: When removing the selector rails,
retain the gear lever engagement dogs.

B. Remove the locking pegs.

9. Slide the rail rearwards out of the housing.

10, Remove the locking peg.

11. Rotate the second gear selector rail through 180°,

12. Remove the second gear engagement dog
locking peg.

13. Slide the rail rearwards out of the housing.

14. Slide the High/Low rall rearwards and remove
the coupling.

15. Rotate the High/Low rail through 90°,

16. Remove the locking peg.

17. Slide the rail rearwards out of the housing.

18. Remove the selector forks from the gearbox.

Refitment

19. Reverse procedures 1 to 18, except:

(a) Apply a few drops of oil to the selaector rails
before refitment.

(b} Tighten the locking mechanism retaining
bolts to a torque of 47 Nm (35 Ibf ft).

(c) On completion of the refitting procedure,
place all the gear lever engagement-dogs
in the neutral position.

’ﬁ@/‘ﬁ/@ (5)(8)
(18)

= Vamr) ©
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GEARBOX EPICYCLIC
Removal and Refitment
Special Tools: 270 Rail Trolley
MF 3651 Plates
MF 365/3 Short Support Bars
MF 365/4 Long Support Bars
MF 365/6 Bar Pins
MF 365/7 Tommy Bar
MF 365/8 Stands

5F—02—08

Removal

Split the tractor between the spacer housing,
and remove the transmission, Part 3A.

Remove the locking wire.

Remove the locking peg.

Remove the slector fork and coupling.

Remove the bolts.

Remove the complete assembly.

efitment

Reverse the procedures 1 to 6, except:

(a) Ensure that the front and rear thrust rings
are correctly located before refitment.

(b) Ensure that the eplicyclic dowels are
correctly located in the gearbox casing.

{c} Locate the cover plate with the cut out in the
battom left hand corner.

. (d) Do not fit a lock washer to the lower left
hand retaining bolt.

(e) Tighten the retaining bolts progressively
and evenly {o a torgue of 47 Nm (35 Ibf ft).

GEARBOX EPICYCLIC

-

N8 amawm

Servicing 5F—03—08
Special Tool: See operation 5F—02—08
Disassembly

1. Remove the gearbox epicyclic, operation

5F—02—08.

2. Remove the cover plate.

3. Remove the rear thrust ring.

4, Remove the planetary pinion carrier.

5. Remove the front thrust ring.

6. Remove the shim.

7. Remove the front plate.

8. Remove the spring Belleville disc.

9. If necessary, remove the dowel pins from the

planetary ring gear.

10. Remove the external snap ring.

11. Gently tap out the three pinion shaits towards
the front.

12. Remove the planetary pinions.

13. Remove the two sets of rollers and spacer from
each pinion,

14. Remove the wear plates from each side of each
pinioa.

Reassembly

15. Reverse procedures 1 to 14, except:

(a) When replacing the rollers in the pinions, a
smear of petroleum jelly (not grease) will
help retain them. Do not omit the spacer
from between the two runs of rollers, Each
run consists of 16 rollers.

(b) Ensure the Belleville spring disc is located
correctly in the epicyclic ring gear with the
concave face rearwards.

(c) The front plate and the cover plate must he
positioned with the oil grooves towards
the pinion carrier.

(d) Ensure that the pinion wear plates are
refitted with the flats positioned innermost
to the centre of the pinion carrier.

(e) Ensure the gap of snap ring is located
midway between the planetary pinion shafts.

Issue 1

(f) Always fit the same thickness of shims as
those removed.

{g) To facilitate fitment of the front and rear
thrust rings on the pinion carrier, smear
with petroleum jelly (not grease). Ensure
that the tabs on the thrust rings locate in
the pinion carrier cut-outs, and that the
brass faces are away from the pinion
carrier.
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CLUTCH RELEASE MECHANISM

Removal and Refitment S5F—04—409
Special Tool: 270 Rail Trolley

Removal

1. Split the tractor between the engine and the

transmission, Part 3A.

2. Remove the two springs.

3. Slide the carrier and release bearing off the
input housing.

4. Remove the locking wire and locking peg.

5. Remaove the circlip.

6. Remove the shaft, but to obtain sufficient
clearance on MF 550 and MF 560 tractors, the
left hand front cab mounting bracket must be
removed, and on all versions the fuel tank must
be remaoved, Part 4C.

7. Remove the cluich release fork.

8. Press the release bearing off the carrier.

Refitment
9. Reverse procedures 1to 8, except:

(a) Lightly lubricate the input shaft splines and
the release bearing carrier bore, with
approved grease Mobilplex 47. Do not fill
splines with excess grease.

{b} Ensure that the locking peg locates in the
hole in the shaft.

Issue 1
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INPUT SHAFT HOUSING AND P.T.O. INPUT
SHAFT

.Removal and Refitment

SF—05—10

Special Tools: 270 Rail Trolley

MF 177 Seal Protector

MF 255 B QOil Seal Replacer
MF 255 B-2 Cone

MF 256 A Oil Seal Replacer
MF 315 Needle Roller Bearing
Removal Tool

MF 331 Needle Roller Bearing
Refitting Tool

Removal

1.

L

- =

~ooENe

Remove the clutch release mechanism, opera-
tion 5F—04—09.

Remove the four bolts.

Withdraw the input housing complete with the
p.t.o. input shaft.

Remove the large internal circlip.

Push the p.t.o. input shaft complete with
bearing rearwards out of the housing.

If necessary, remove the circlip.

If necessary press the bearing off.

Lever the seal out.

Lever the seal out.

Using MF 315, remove the needle roller bearing.
Remove the 'O’ ring (p.t.0. input shaft housing).

Issue 1

Refitment

12. Fit a new 'O’ ring (p.t.0. input shaft).

13. Using MF 331, replace the needle roller bearing.

14, Using MF 256 A, fit a new seal, with the toe of the
seal facing the tool.

15. Refit the bearing with the shield towards the
gear teeth,

16. Refit the circlip {(check that it is properly seated).

17. Refit the p.t.o. input shaft and bearing into the
input housing.

18. Refit the circlip (check that it is properly seated).

19. Place the cone adaptor MF 255B-2 onto seal
replacer MF 255 B.

20. Place the seal over the cone and onto the tool
with the seal toe facing away from the tool and
remove the cone.

21. Place the tool over the p.t.o. input shaft and tap
the seal into place,

22. Place the MF 177 over the splines of the main
input shatft.

23. Reverse procedures 1 to 3, except:

(a) Use petroleum jelly (not grease) to lubricate
all seals and the needle roller bearing when
refitting.

(b) Lightly coat the bolt threads in recom-
mended sealant ‘B’ when refitting, and
tighten the bolts to a torque of 60 Nm
(45 Ibf f1).
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P.T.O. DRIVESHAFT FRONT BEARING
Removal and Refitment 5F—06—11
Special Tools: 270 Rail Trolley

MF 218 A P.t.o. Drive Shaft Puller
MF 218 A-2 Adaptor

Removal

1.

Split the tractor between the engine and the
transmission, Part 3A.

2. Remove the cluich cross shaft, operation
5F—04—09, procedures 2 {o 6.
3. OnLp.t.o.versions, remove the pipe, and then on
all versions remove the four bolts and washers.
4. Remove the plate.
5. Remove the external circlip and washers.
6. Screw two § UNC x75 mm (3 in) bolts into the
bearing housing and tighten them evenly.
7. Remove the housing.
8. Remove the circlip.
9. Press out the bearing.
10. Discard the 'O’ ring.
11. Discard the gasket.
Refitment
12. Reverse procedures 8 to 11, except:
(a) Fit a new 'O’ ring, gasket and circlip.
{b) Coat the gasket with recommended sealant
‘Al
13. Using MF 218 A and MF 218 A-2, refit the
bearing and housing assembly on the front end
of the p.t.o. drive shaft ensuring that the splines
on the shaft locate in those in the p.t.o. constant
mesh gear.
14. Fit a new circlip and the washer.
15. Reverse procedures 1 to 4, except:

(a) Lightly coat the securing bolt threads in
recommended sealant ‘B'.

(b) Tighten the bolts to a torque of 60 Nm
{45 Ibf fi).
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MAIN INPUT SHAFT
Removal and Refitment SF—07—12

Specisl Tools: 270 Rail Trolley
MF 177 Seal Protector
MF 218 A P.t.o. Drive Shaft Puller
MF 218 A-2 Adaptor
MF 365/1 Plates
MF 365/3 Short Suppaort Bars
MF 365{4 Long Support Bars
MF 365/6 Bar Pins
MF 365/7 Tommy Bar
MF 365/8 Stands

Removal

1. Split the tractor between the spacer housing
and the centre housing, Part 3A.

2. Remove the input housing and p.t.o. input shaft.
operation 5F—05—10, procedures 1 to 3.

3. Remove the p.to. drive shaft front bearing,
operation 5SF—06—11. .

4, Withdraw the p.t.o. drive shaft rearwards, this
will allow the p.t.o. constant mesh gear to drop
into the hottom of the gearbox.

5. Remove the main input shaft, complete with the
two thrust washers.

6. Remove the thrust washers.

Refitment

7. Reverse procedures 1 {0 6, except:

(a) Ensure that the thrust washer, with oil
grooves, is placed on the rear of the main
input shaft, with the oil grooves facing the
rear of the gearbox, and that it is lightly
oiled.

(b) Before refitting the input housing and p.t.o.
input shaft, place MF 177 over the splines of
the main input shaft, to protect the seal.

SECOND GEAR (MAINSHAFT)

Removal and Refitment 5F—08—12

Special Tools: See operation 5F—07—12.

Removal

1. Remove the selector rail mechanism, operation
5F—01—07.

2. Remove the gearbox epicyclic unit, operation
5F—02—08.

3. Remove the main input shaft, operation
SF—07—12.

4, Release the snap ring and manoeuvre it towards
the front of the mainshatt.

5. Using a soft faced drift, drive the mainshaft
rearwards until it is clear of the second gear,
and the rear bearing is no longer located in the
gearbox casing.

6. Withdraw the second gear pinion.

Refitment
1. Reverse procedures 1 to 5.
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MAINSHAFT, FIRST, REVERSE, FOURTH
AND THIRD GEARS
Removal and Refitment 5F—09—13
Special Tools: See operation 5F—07—12 and

MF 200 Hand Press

MF 200-25 Adaptor

Removal
1. Remove the second gear pinion, operation
5F—08—12. ’
2. Remove the spigot needle roller bearing and
two spacers.
. 3. Remove the snap ring from off the front of the
mainshaft. (

4. Withdraw the mainshaft rearwards out of the
gearbox casing. ’

5. Remove the thrust washer from between the

front bearing and first gear.

Engage sliding coupler with first gear.

Engage sliding coupler with third gear.

Withdraw reverse and fourth gears, twisting

them slightly to clear the edges of the gearbox

case.

9. Remove first gear and the sliding coupler.

10. Remove third gear and the sliding coupler.

11. If necessary, remove the bearing from the centre
web of the gearbox casing.

12. If necessary, press the bearing of the FRONT
end of the mainshaft using MF 200 and MF

@No

200-25.
13. lf necessary, remove the.circlip from the bearing.
Refitment

14. Reverse procedures 1 to 12, except:
{a) Ensure that all snap rings are correctly
. located in their grooves.
{b} Ensure that the front thrust washer is
correctly located with the shoulder towards
the bearing.
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SYNCHROMESH CONE ASSEMBLY
Servicing SF—10—14
Special Tools: See operation 5F—09—13
Disassembly

1. Split the tractor between the engine and trans-
mission, and the transmission and centre
housing, Part 3A.

2. Remove the gear selector mechanism, operation

SF—01—07.

3. Remove the gearbox epicyclic, operation
SF—02-08.

4. Remove the main input shaft, operation
5F—07—12.

5. Remove the second gear pinion, operation
5F—08—12, procedures 4 to 6.
6. Remove the main shaft and gears, operation
5F—09—13, procedures 2 to 10.
1. Remove the circlip from 3rd gear.
8. Remove the synchronizing ring.
9. Remove the locking bands and stops.
10. Remove the circlip from 4th gear.
11. Remove the synchronizing ring.
12. Remove the locking bands and stops.

Reassembly

13. Reverse procedures 1 to 12, except:

() Ensure all snap rings and circlips are
correctly located in their grooves.

(b) Ensure the locking bands and the two stops
{large and small) are correctly located
inside the circumference of the synchro-
nizing ring.
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LAYSHAFT AND GEARS, P.T.0. SHAFT
AND GEAR

Removal and Refitment

SF—11—15

Special Tools: See operation 5F—07—12 and

MF 200 Hand Press
MF 200—25 Adaptor

Removal

1.

2.

om

Remove the main
SF—07—12.

Remove the second gear pinion, operation
5F-—08—12.

Remove the mainshaft and gears, operation
5F—09—13.

Withdraw the p.t.o. driveshaft rearwards out of
the gearbox casing.

Withdraw the p.t.o. constant mesh gear.
Remove the small internal snap ring, (only if
necessary), '

Remove the snap ring from the rear of the
layshaft.

input shaft, operation

8. Tap the layshaft forwards.
9. Remove the rear bearing.
10. Expose the spap ring, open if and slide it
forwards onto the unsplined portion of the shaft.
11. Remove the snap ring from the front of the
layshaft.
12. Relocate the front bearing in its web and tap the
tayshaft rearwards.
13. Remove the constant mesh gear.
14. Remove the second gear pinion.
15. Manceuvre the layshaft forwards out of the
gearbox.
16. Remove the third gear pinion,
17. Remove the fourth gear pinion,
18. Remove the snap ring. .
19. Using MF 200 and MF 200-25, press the bearing
off the frant end of the layshaft,
Refitment
20. Reverse procedures 110 19, except;

Ensure that all snap rings are correctly located
in-their grooves.
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Reverse Gear Cluster
Removal and Refitment 5F—12—16

Special Tools: See operation 5F—07—12 and
55x25 mm (2+% x 1 in} dia. Mild Steel
Dummy Shaft

Removal

1. Remove the mainshaft and gears, operation

5F—09—13, procedures 1 to 10.

Release the tabwasher.

Remove the bolt and locating tab.

Slide the dummy shaft from the front of the

reverse gear shaft towards the rear. This will

push out the reverse gear shaft, and prevent the

needle rollers from dropping into the trans-

mission case.

5. Remove the idler gear cluster complete with all
parts and the dummy shaft.

6. Withdraw the dummy shaft from the idler gears,
and allow all paris to drop out, onto a clean
work surface.

Refitment

7. Fit the spacer in the reverse gear cluster.
8. Refit the first set of rollers. Each run consists of
28 rollers.

Fal ol

NOTE: Smear the rollers in petroleum jelly
(not grease) to facilitate reassembiy.

9. Refit the retaining ring.
10. Refit the thrust washer,
11. Refit the second set of rollers.
12. Refit the retaining ring.
13. Refit the thrust washer,
14. Slide the dummy shaft into the reverse gear
cluster rollers.
15. Reverse procedures 1 to 5.
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TRANSMISSION CASE REMOVAL AND
REFITMENT OR COMPLETE GEARBOX OVER-
HAUL 5F—13—-17

Special Tools: MF 177 Seal Protector

MF 200 Hand Press

MF 200-25 Adaptor

MF 218 A P.t.o. Shaft Puller

MF 218-2 Adaptor

MF 255 B OQil Seal Replacer

270 Rail Trolley

MF 315 Needle Roller Bearing
Remaval Tool

MF 331 Qil Seal Replacer

MF 3651 Plates

MF 365/3 Short Support Bars

MF 285/4 Long Support Bars

MF 365/6 Bar Pins

MF 365/7 Tommy Bar

MF 365/8 Stands

V.L. Churchill 50 ton Hydraulic Press
{(alternative to MF 200)

55 mm x25 mm (2% %1 in) dia
Mild Steel Dummy Shaft

Disassembly

1. Remove the selector rail mechanism, operation
5F—01—07.
2. Remove the gearbox epicyclic unit, operation
5F—02—08.
3. Disassemble the gearbox epicyclic unit, opera-
tion 5F—03—08,
4. Remove the clutch release mechanism, opera-
tion 5F—04—09,
5. Remove and dismantle the input housing and
p.t.o. input shaft, operation 5F—05—10.
6. Remove the p.t.o. drive shaft front bearing,
operation 5SF—06—11,
7. Remove the main input shaft, operation
5F—07—12.
8. Remove the second gear {mainshafl), operation
5F-—08—12.
9. Remove the mainshaft, first, reverse, fourth and
third gears, operation 5F—09—13,
10. Remove the synchromesh cone assembly,
operation 5F—10—14.
11. Remove the layshaft and gears and p.t.o. shaft
and gear, operation 5F—11—15,
12. Remove the reverse gear cluster, operation
5F—12—16.

Examination

After disassembly of the transmission, examine all
the components for scoring, wear or chipping. Pay
particular attention to the gear teeth, hkearings,
needle rollers, gear sliding couplers, gear selector
forks, also splines and main shaft gear bushes
and sleeves, All bearings should be washed in clean
paraffin, blown dry, inspected for wear or scoring on
the outer circumference and measured for fit in
transmission case webs, Maximum acceptable
clearance is 0,033 mm {0-013 in). Where the clearance
between bearing and bore exceeds this figure,
recommended sealant 'C' may be used to refit the
bearings into the transmission case. After inspec-
tion, lubricate bearings with clean transmission oil.
Any worn or damaged components should be
replaced; also, a compiete set of new gaskets, 'O’
rings and a new tab washer must be fitted,

Reassembly
12. Reverse procedures 1 to 11, except:

(a) Use only petroleum jelly for reassembly
purposes—Never Grease.

{(b) Ensure alt snap rings are correctly located
in their grooves,

(c) Lightly oil all bushes, bearings and splines
prior to reassembly.

Issue 1
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5F—18
MK 1l 8 SPEED SYNCHROMESH TRANSMISSION

HIGH/LOW AND GEAR SHIFT LEVERS
Removal and Refitment 5F—14—18

Removal

Remove the bolts, plate and sound proofing pad.
Remove the filler plug.

Remove the bolt.

Remove the clip,

Remove the pin.

Withdraw the lever.

Remove the clip.

Remove the pin, taking care not to drop it into
the gearbox.

9, Withdraw the lever and cup assembly.
10. Discard the ‘O' rings.
11. I necessary, press the spring retaining washer
towards the spring, slide it sideways and remove
it. This will release the spring and support cup.

WARNING: When removing the spring
retaining washer, care must be taken to
prevent the spring from flying out and
causing possible injury and damage.

DN O AL

12. ¥ necessary, remove the knobs, nuts and
dust caps.

Refitment

13. Reverse procedures 1 to 12, except:
(a) Fit new 'O’ rings.
{b) Ensure that the gearlevers locate correctly
in the gearlever engagement dogs.

Issue 1




10A—15

Operation
No.

10A—15—17
10A—16—18

10A—17—19
10A—18—20
10A—19—21

10A—20—22
10A—21—22
10A—22—23
10A—23—23

10A—24—24

10A—25—25
10A—26—25
10A—27—26
10A—28—26

10A—29—-27
10A—30—28
10A—31—29
10A—32—30
10A—33—31

10A—34—32
10A—35—32

10A—36—32

10A—37—33
10A—38—33

10A—39—33

10A—40—34

10A—41—35

10A—42—36

10A—43—36
10A—44—37

KONTAK SPOOL VALVES

KONTAK SPOOL VALVE KITS
FITTING INSTRUCTIONS

Part 10—Section A
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10A—16

KONTAK SPOOL VALVES

SPECIFICATION
Output flow data
Linkage pump only

Max. Pressure Max. Oif Flow Max. Power

Tractor Pump Type |N[mm2 [bffin? fitrelmin Imp gal{imin PS hp

Standard 17,6 2 550 17,0 3.75 59 5.8
MF 550

High Flow 176 2550 26,5 5.8 9,3 9.1

Standard 20,7 3 000 15,0 3.3 6,5 6.4
MF 565 and 575

High Flow 20,7 3000 26,5 5.8 11,4 11.2
MF 590 High Flow 20,7 3000 25,7 5.7 11,0 10.8

Auxiliary Pump Only
MF 550, 565 and 575 17,2 2500 35,0 7.7 11,1 10.9 ‘
MF 590 17,2 2 500 36,0 7.9 11,5 1.3 ‘
Combined Pumps

Standard 17,6 2 550 53,0 1.7 16,8 16.5
MF 550

High Flow 17,6 ‘2 550 62,5 13.7 19,9 19.5

Standard 20,7 3 GO0 51,0 11.25 16,3 16.0
MF 565 and 575

High Flow 20,7 3 000 62,5 13.7 19,9 19.5
MF 580 High Flow 20,7 3000 61,0 13.4 19,4 19.1
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10A—17

KONTAK SPOOL VALVE
Fitting Instructions

One or Two Spool Valves
NOTE: During fitment of all the following kits
it is recommended that the aperture between
the fuel tank and the rear of the heel panel is
blanked off with a suitable piece of material.
This will prevent any items from falling between
the tank and the cab floor and subsequently
require removal of the tank itself to retrieve
the items.

10A—15—17

1. Remove the seat assembly by disengaging the
seat runner lock and withdrawing the seat from
the runners.

2. Remove the seat floor inspection panel by

removing the nine securing bolts,
NOTE: The three rearmost bolts {adjacent
to the rear cross brace) are secured with nuts
and washers. To gain access {o the nuts
remove the two inner rear sheet metal
panels.

3. On MF 550 Tractors remove the response
control lever and mounting plate.

4, Locate the spool valve mounting holes in the
seat floor and pierce the acoustic foam floor.

5. Attach the extension rods to the spool valves
using a clevis pin and split pin for the spool
valve extension rod and a spring pin for the
single/double acting extension rod.

6. Locatethe spool valve assembly against the seat
floor and secure it with three § in x 63 mm
{24 in) UNF bolts, plus flat washers, lockwashers
and nuts.

NOTE: Fit the two rearmost bolts from
underneath the seat floor and the remaining
boit from above.

7. Fit the rubber grommets to the single/double
acting extension rod apertures in the extension
housing. .

KONTAK SPOOL VALVES

Ry f1e
B8

8. Fit the extension housing to the cab using the
seven securing bolts, but do not fully tighten
at this stage.

9. On MF 550 Tractors only transfer the response
control components to the extension housing,

10. Assemble the mounting plate, support washer
and operating lever cranks to the extension
housing using the two securing screws, plain
washers, lockwashers and nuts.

11. If necessary adjust the paosition of the extension
housing using the slotted mounting holes to
align. the extension rods with the operating
lever cranks.

12.  Fit the clevis pin retaining the operating levers
to the extension rods and secure with the
split pins.

13. Fully tighten the securing bolts. If required,
increase the size of the holes in the extension
housing to achieve alignments.

14. Fit the single/double acting control knobs to
the extension rods using the grub screws.

15. Thoroughly degrease the threads on the opera-
ting levers and cranks and apply Loctite 270 to
the threads.

16. Screw the operating levers into the cranks and
tighten the locknuts., The lever can be rotated
and locked in various positions to suit individual
requirements.

17. When replacing the seat/floor inspection panel

clean the joint faces and apply a suitable sealing

compound. Use ‘BOSTIK BLUE TACK' or
similar.

18. Fit the blanking plate to the remaining apertures
using the two securing screws.

19, Fit the required decals to the housing.

FUNCTION

Consult the appropriate operator instruction book
regarding the operation and adjustment of the
spool valves.

Issue |



10A—18

KONTAK SPOOL VALVES

Fitting Instructions

Third Spool Valve
1.

2.

3.

10.
1.

12.

13.

14,

i5.

10A—16—18

Remove the seat/floor inspection panel. See
procedure 2, 10A—15—17.

Disconnect the operating lever cranks from the
extension rods.

Remaove the grub screws and remove the single
{double acting control knobs.

On MF 550 tractors remove the response control
lever.

Remove the seven (eight—MF 550) screws
securing the extension housing and remaove.
Disconnect the feed, return and outlet hoses
from the spoot valve. Fit blanking plugs to the
ports and hoses.

Remove the three bolts securing -the spool
valves,

Remove the three nuts and studs securing the
spool valve assembly.

Remove the end plates.

Remaove the 'O’ rings. ]
Thoroughly clean the mating faces of the spool
blocks and end plates.

Fit new 'O’ rings to the recesses in the Spooi
blocks including the new spool.

Place the valves on a flat surface with the feed
ports uppermost and then add the new spool
biock. The spool block should always be fitted
adjacent to the right hand end plate.

Align the valve sections and fit the new longer
studs, nuts and lockwashers.

Re-tighten the nuts to a torque of 20 Nm
(15 Ibf ft). '

NOTE: Do not overtighten the nuts as this
could cause the spools to stick.

Issue |

16.

17.

18.

19,

20.

21.

22.

23.

24,

25,

26.

Attach the extension rod to the spool valve using
a clevis pin and split pin for the spool valve
extension rod and a spring pin for the single/
double acting extension rod.

Locate the new front mounting hole and the
captive nut at the R.H. rear mounting point and
pierce the foam floor.

Remave the blanking plate from the extension
housing to receive the operating lever crank.

Locate the spool valve assembly against the
seat floor and secure it with the three §inx 63 m
(24 in) UNF bolts, pius flat washers, lockwashers
and nuts.

Fit the R.H. rear bolt from under the floor
utilising the captive nut.

Reverse procedures 2-6 for the original spool
valves.

Fit the support washer and operating lever
crank to the extension housing using the two
securing screws, lockwashers and nuts.

Thoroughly degrease the threads on the opera-
ting lever and crank and apply loctite 270 to the
threads.

Screw the operating lever into the crank and
tighten the locknut. The lever position can be
adjusted to suit individual requirements.

Fit the single/double acting control knob to the
extension rod using the grub screw.

Fit the spool valve lever function decal to the
R.H. lower cab window.




10A—-19

SELECTOR VALVE KIT
Fitting Instructions—MF 550 and 560 Tractor
10A—-17—19

1.

Initial production of cab tractors will not have the

required drillings to accommodate the remote

selector valve control lever. Where this is the
case the holes must be drilled as foliows:—

NOTE: Measurements (a) and (b) are critical

and MUST be measured with accuracy i.e.,

to within (s in) MAX. ,

(a) Measure a distance of 169 mm (64 in) from
the inner wheel arch surface (NOT the
trim panel surface). A steel rule will slide
underneath the trim at the seat floor level;
it is therefore unnecessary to remove the
trim.

(b) Measure B4 mm (3% in) (true) from the seat
floor down the surface of the heel panel to
the point of intersection. It is not necessary
to remove the trim from the mounting
point area.

(c)} Drilla16 mm (§ in) hole through the panel.

(d) Drill two 8 mm diameter (# in} holes 19 mm
(1 in) above the first hole and 25 mm (1 in)
either side of the cenfre line as shown.

NOTE: The Health and Safety Executive

have accepted the cab modifications re-

quired to fit and accommodate the selector
valve lever.

Remove the seat floor inspection panel. See

procedures 1, 2 and 17, 10A—15—17.

Place the 'Draft Control’ lever in the 'Down’

position.

Remove the two bolts and spring washers

securing the transfer cap to the lift cover, then

carefully ease off the cap, ensuring that the
standpipe is not displaced from its location in
the hydraulic pump.

Remove the old 'O’ ring and back-up washer

from the standpipe. i

Fit a new 'O’ ring and back-up washer to the

standpipe.

Clean the bottom face of the selector valve

spacer and fit an 'Q’ ring to the shallow recess

in the bottom face.

KONTAK SPOOL VALVES
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11.
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Fit the adaptor with the 'O’ ring and back-up
washer in position onto the standpipe.

Place the spacer gasket in position on the
lift cover.

Fit the spacer to the lift cover ensuring the holes
are aligned.

Fit the selector valve gasket to the spacer.
Clean the bottom of the selector valve and fit an
'O’ ring to the shallow recess in the bottom face.
Fit the selector valve to the adaptor and spacer.
Fit the two %—14 UNF x90 mm (34 in) bolts and
tighten the bolts to a torque of 34 Nm (25 Ibf ft}.

NQTE: Do not overtighten the bolts, as this
can cause leakage and result in the spool
valve sticking.

Fit the selector lever plate to the heel panel
using the two screws, flat washers, lock-
washers and nuts.
Fit the operating shaft to the lever piate (lightly
coat the bearing bush in the plate with grease)
and fit the split pin.
Slide the boss onto the shaft with the spring pin
hole aligned.
Lightly grease the spring and assemble the
spring, lever shaft and spacer tube together and
fit the shaft through the plate and into the boss.
Retain the lever shaft in the boss with the spring’
pin.
Thoroughly degrease the threads on the spacer
tube and selector knob and apply Loctite 270.
Fit the selector lever knob to the spacer tube.
Fit the decal to the lever plate adjacent to the
gate as shown.
WARNING : Ensure that the decal is fitted
as shown.
Fit the operating link between the selector valve
and operating lever using the split pins (fit one
each side of the link). Ensure the hinge joints do
not bind, then lubricate all pivots with a suitable
grease.
Check operation of the selector lever. The lever
should operate through the complete gate
without binding.
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10A—20

KONTAK SPOOL VALVES

SELECTOR VALVE KIT
Fitting Instructions

MF 565 Tractors

1.
2.

3.

o

10.

1.

12.

13.

10A—18—20
See procedures 1 to 6, 10A—17—19.

Fit the selector valve gasket into position on the
lift cover. :

Clean the bottom of the selector valve and fit an
‘O’ ring to the shallow recess in the bottom face.
Fit the selector valve onto the lift cover.

Fit the two Z—14 UNF x90 mm (34 in) bolts and-

tighten the bolts to a torque of 34 Nm (25 Ibf f1).

NOTE: Do not overtighten the bolts, as this
can cause leakage and result in the spool
valve sticking.

See procedures 15 to 22, 10A—17—19,
Assemble the bellcrank and washer to the plate
and retain the bellcrank using a split pin. Lightly
grease the bellcrank bearing bush prior to
assembly.

Assemble the short link and washer to the
bellcrank using a split pin.

Assemble the adjustable link using the two lock-
nuts and flat washers but do not tighten the nuts.
Connect the adjustable link with washer to the
bellcrank and retain with a split pin.

NOTE: The link has an offset pivet and
should be assembled as shown.

Remove the three brackets securing the hand-
brake shaft.

Disconnect the operating rods from the hand-
brake shaft.

Pull the handbrake shaft assembly away from
the L.H. securing studs and remove the backing
plate and DISCARD.

Issue I~

14.

15.

16.

i7.

18.

19.

21,

NOTE: Check the length of the handbrake
mounting support spacers. The correct
length of the spacers should be 28,5 mm
(1% in). if the length exceeds this figure
trim until correct.

Fit the linkage pivot plate in place of the original
backing plate and then refit the handbrake shaft
and securing brackets.

Check that the selector valve link does not foul
the uppermost securing stud. If necessary trim
the stud.

Reconnect the handbrake operating rods.
Connect the bellcrank link to the selector valve
lever using the two split pins.

Adjust the position of the linkage pivot plate
such that the axis of the fower pivot and the
adjustable link pivot is vertical when the control
knob is in the linkage position.

NOTE: i the belicrank lever fouls the
I.P.T.O. mounting bracket, remove excess
material from the bracket.

Tighten the handbrake bracket securing nuts.
Connect the extension shaft to the selector valve
using the spring pin.

Connect the adjustable link to the shaft using a
split pin. Check that the linkage does not bind
then lubricate all pivots with a suitable grease.
Adijust the length of the adjustable link such
that the detent position of the cab control knob
gives the positions at the stops on the selector
valve camplate.

NOTE: If the slotted link to selector valve
fouls the selector valve operating lever
when engaging EXT 2, remove material
from the lower edge of the link.




10A--21

SELECTOR VALVE KIT
Fitting Instructions—MF 575 and 590 Tractors

1.
2.

3.

o

o,

10.

10A-—19—21

See procedures 1 to 6, 10A—17—19.
Fit the selector valve gasket inte position on the
lift cover.

Clean the bottom of the selector valve and fit an

*Q’ ring to the shallow recess in the bottom face.
Fit the selector valve onto the lift cover.

Fit the two £—14 UNF x 90 mm (33 in) boits and
tighten the bolts to a torque of 34 Nm (25 Ibf 1),

NOTE: Do not overtighten the bolts, as this
can cause leakage and result in the spool
valve sticking.

See procedures 15 to 22, 10A—17—19,
Assemble the bellcrank and washer to the plate
and retain the bellcrank using a split pin. Lightly
grease the bellcrank bearing bush prior to
assembly.

Assemble the short link and washer to the
bellcrank using a split pin.

Assemble the adjustable link using the two lock-
nuts and flat washers but do not tighten the nuts.
Connect the adjustable link with washer to the
belicrank and retain with a split pin.

NOTE: The link has an offset pivot and
should be assembled as shown.

KONTAK SPOOL VALVES

11,
12.

13.

14,

15.

i6.

17

18,

19.
20,

21.

Remove the three brackets securing the hand-
brake shaft.

Disconnect the operating rods from the hand-
brake shaft.

Puil the handbrake shaft assembly away from
the L.H. securing studs and remove the backing
piate and DISCARD.

Fit the linkage pivot plate in place of the original
backing plate and then refit the handbrake shaft
and securing brackets.

Check that the selector valve link does not foul
the uppermost securing stud. If necessary trim
the stud.

Recconect the handhrake operating rods.
Cannect the bellcrank link to the selectar valve
lever using the two split pins.

Adjust the position of the linkage pivot plate
such that the axis of the lower pivot and the
adjustable link pivot is vertical when the control
knob is in the linkage position.

Tighten the handbrake bracket securing nuts.
Connect the extension shaft to the selector valve
using the spring pin.

Connect the adjustable link to the shaft using a
split pin. Check that the linkage does not bind
then lubricate all pivots with a suitable grease.
Adjust the length of the adjustable link such
that the detent position of the cab control knob
gives the positions at the stops on the selector
valve camplate.
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10A—22

KONTAK SPOOL VALVES

LINKAGE FEED HOSE KIT
Fitting Instructions—MF 550 and 560 Tractors—

from Feed Port1
1.

2,

10A—20—22

Fit the 7% in—18 UNF plug to feed port 2 and to
the rear port at 1.

Screw the & in—18 UNF 90" elbow into pert 1 on
the selector valve. Lock the elbow to face
vertically upwards.

Screw a second & in—18 UNF 90" elbow into
the elbow at port 1. Lock the elbow to face
rearwards,

Screw the } in—16 UNF 90” elbow into the rear
feed port at the spool valve. Lock the elbow in
the position shown.

Screw the 2 in—16/1:5—12 UNF straight adaptor
into the return port in the spool valve.

Screw the 2 in—16 UNF 90° elbow into the ‘R’
port on the selector valve and lock the elbow in
the position shown.

Attach the selector valve feed hose (% in—
18 UNF end fittings) from the selector valve to
the spool valve.

Issue |

Attach the return hose (14 in—12 UNF end
fittings) from the selector valve to the spoaol
valve. Lock the hose end unions in the positions
shown.

Fitting Instructions—MF 550 and 560 Tractors—

from Feed Port 2
9,

10.
11.
12
13.
14.

15.

16.

10A--21—22
Detach the teed hose from the elbows at feed
port 1. '

Remove the elbows from feed port 1.

Remove the plug from feed port 2.

Assemble the elbows from feed port 1 to feed
port 2, and [ock the elbows in the position shown.
Loosen the feed hose elbow at the spool valve
union.

Connect the feed hose to the elbows at feed
port 2.

Adjust the position of the elbow at the feed
port on the spool valve as shown and lock the
elbow.

Fit the % in—18 UNF plug to feed port 1 on the
selector valve,




10A—-23
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LINKAGE FEED HOSE KIT
Fitting Instructions—MF 565, 575, 590 Tractors

from Feed Port 1
1.

2,

10A—-2—-23

Fit the % in—18 UNF plugs to port 2 and rear
port 1 on the selector valve.

Screw the % in—18 UNF 90° elbow into port 1 on
the selector valve. Lock the elbow to face
vertically upwards.

Screw the & in—18 UNF straight adaptor into
the elbow at port 1.

Screw in the 1 in—16 UNF elbow into the rear
feed port in the spool valve. Lock the slbow in
the position shown.

Screw the 2 in—16/1y4—12 UNF straight adaptor
into the return port in the spool valve.

Screw the § in—16 UNF 90° elbow intc the ‘R’
port in the selector valve. Lock the elbow in the
position shown.

Attach the selector vaive feed hose (% in—
18 UNF end fittings) from the selector valve to
the spool valve, .

Attach the return hose (145 in—12 UNF end
fittings) from the selector valve to the spool
valve. Lock the hose unions in the position
shown.

KONTAK SPOOL VALVES

Fitting Instructions—MF 565, 575, 590 Tractors

from Feed Port 2 10A—23—23

9. Detach the feed hose from the selector valve
port 1,

10. Remove the elbow and adaptor from the selector
valve port 1. :

11. Remove the plug from the selector valve port 2
and fit to feed port 1.

12. Screw in the elbow and adaptor from port t into
port 2. Lock the elbow toface vertically upwards.

13. Connect the feed hose to the elbow at port 2.

14. If necessary loosen the union at the spool valve

valve rear feed port and adjust the position for
the smoothest hose run.
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10A—24

KONTAK SPOOL VALVES

AUXILIARY HYDRAULIC FEED HOSE KIT

Fitting Instructions
1.

2.

10A—24—24

Remove the loop pipe from the pump feed.and
return pipes.

Screw the straight adaptor (3 in—16 UNF[1 % in
—12 UNF) into the front return port in the spool
valve,

Issue 1

Screw the straight adaptor (3 in—16 UNF) into
the rear feed port in the spool valve.

Attach the return hose (1% in—12 UNF end
fittings) between the pump return pipe and the
spool valve front port.

Attach the feed hose (3 in—16 UNF end fittings)
between the pump feed pipe and the spool valve
rear port.




10A—25

COMBINED FLOW FEED HOSE KIT
Fifting Instructions—MF 550 and 560 Tractors—

3.

10.

1.

from Feed Port 1
1.
2.

10A—25—25
Remove the loop pipe.

Remove the elbow from the rear feed pipe from
the auxiliary pump.

Fitthe § in—16 UNF special 90° elbow to the feed
pipe. Lock the elbow in the position shown.

Fit the non-return valve fo the elbow.

Fit the 1 in—16 UNF angled elbow to the non-
return valve. Lock the elbow in the position
shown.

Fit the % in—18 UNF 90° elbow to port # on the
selector valve. Lack in the position shown.

Fit the non-return valve to the elbow at port 1.
Fit the special & in—18 UNF 90° eibow to the
non-return valve and lock in the position shown.
Fit the % in-—18 UNF plugs to valve port 2 and the
rear port 1. Fit the 2 in—16 UNF plug to port ‘R'.
Fit the Tee-piece (2 in—16 UNF) to the rear feed
port in the spool valve. Lock in the position
shown.

Fit the straight adaptor (# in—16 UNF/1:L in—
12 UNF) to the front return port in the spool
valve.

KONTAK SPOOL VALVES

12

13.

14.

Attach the feed hose (% in—18 UNF end fittings)
to the elbow from port 1 to the horizontal outlet
from the Tee-piece at the rear feed port in the
spool valve. )

Attach the pump feed hose (3 in—16 UNF end
fittings) from the Tee-piece to the rear pump
feed elbow.

Attach the return hose {145 in—12 UNF end .

fittings) from the front return port in the spool
valve to the return pipe from the pump.

Fitting Instructions—MF 550 and 560 Tractors—

from Feed Port 2
15.

16,
17.
18.
19.

20.
21,

10A—26—25
Detach the feed hose from port 1 in the selector
valve,

Remove the non-return valve and eibows from
port 1 in the selector valve.

Fit a /% in—1B_UNF plug to port 1.

Remove the plug and fit the eibows and non-
return valve from port 1 to port 2 and lock in the
position shown,

Loosen the pump feed hose and elbow at the
feed port in the spool valve.

Connect the feed hose to valve port 2.

Adjust the hose route to give a smooth run and
lock the elbow in position.
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10A—26

KONTAK SPOOL VALVES

COMBINED FLOW FEED HOSE KIT
Fitting Instructions—MF 565, 575, 590 Tractors—

from Feed Port 1

1.
2.

3.

-

10.

10A-27—26
Remove the laop pipe.

Remove the elbow from the rear feed pipe from
the auxiliary pump.

Fit the # in—16 UNF elbow to the feed pipe. Lock
the elbow in the position shown.

Fit the non-return valve to.the elbow.

Fit the straight connector (§ in—16 UNF) to the
non-return vaive.

Fit the second non-return valve to port 1 in the
selector vaive.

Fit the blanking plugs to valve parts 1,2 and R in
the selector valve,

Fit the & in—18 UNF special elbow to the non-
return valve in the selectar valve. .

Fit the Tee-piece (§ in—16 UNF) to the rear feed
port in the spool valve. Lock the Tee-piece in
the position shown.

Fit the straight adaptor (3 in—16 UNFf1: in—
12 UNF) to ‘the tront return port in the spool
valve.
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1.

- 12

13,

Attach the feed hose (% in—18 UNF end fittings)
to the elbow from port 1 to the horizontal outlet
from the Tee-piece at the rear feed port in the
spool valve.

Attach the pump feed hose ( in—16 UNF end
fittings) from the Tee-piece to the rear pump
feed outlet.

Aftach the return hose {145 in—12 UNF end
fittings) from the front return port in the spool
valve to the return pipe from the pump.

Fitting Instructions—MF 565, 575, 590 Tractors—

from Feed Port 2
14,

15.
16.

17
18.

19.

10A—28—26

Remove the plug from port 2 and fit the % in—
18 UNF 90° elbow.

Detach the feed hose from port 1 in the selector
valve.

Remove the non-return valve and elbow from
port 1 in the selector valve.

Fit the % in—18 UNF plug to port 1.

Fit the non-return valve and elbow from port 1 to
port 2 and lock in the position shown,
Connect the feed hose to port 2.




10A-27

OUTLET HOSE KIT
Fitting Instructions—MF 550 and 560 Tractors

1.

2.

10A—29—27

Screw the # in—16 UNF straight connectors in
the rear ports in the spool valves.

Screw the extended } in—16 UNF straight
connector into the front ports.

Assemble the rear couplers to the R.H. trim
panel using two circlips per coupler.

Fit the dust plugs and hook to the bracket on the
trim panel,

Fit the dust plugs in position.

Fit the numbered decals adjacent to the couplers
as shown.

Fit the straight connectors to the couplers.
Connect the 12,7 mm (% in) bore hose {the larger
diameter hose) from the RH outlet port in the
spool valve to number 3 coupler.

KONTAK SPOOL VALVES

1.

11,

12.
13,

Connect the 9,5 mm (3§ in) bore hose (the smaller
diameter hose} from the R.H. front outlet port in
the spoal valve to number 4 coupler.

Connect the 12,7 mm (4 in) bore hase (the
larger diameter hase) from the L.H. rear outlet
port in the spool valve to number 1 coupler.
Connect the 9,5 mm (§ in) bore hose (the smalier
diameter hose) from the L.H. front outlet port in
the spool valve to number 2 coupler.

Fit the retaining strap round the hoses.

Fit the decals behind the spoo! valve operating
levers. Decal 1-2 fits behind the R.H. lever.
Decal 3-4 fits behind the L.H. lever.

Issue [



10A—28

KONTAK SPOOL VALVES

OUTLET HOSE KIT
Fitting Instructions

MF 565, 575 and 590 Tractors
1.

2.

3.

10A—30--28
Screw the 1 in—16 UNF straight connectors into
the rear poris in the spool valves.

Screw the extended } in—16 UNF straight
connectors into the front ports.

Assemble the rear couplers to the rear mounting
plate using two circlips per coupler.

Fit the numbered decals adjacent to the couplers
as shown.

Fit the straight connector to the couplers
marked 1, 3 and 4.

Fit the 45° elbow to coupler number 2 and lock
in the position shown.

Fit the dust plugs and hook to the centre bracket.
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10.

11.

12

Connect the 127 mm (4 in) bore hose (the
larger diameter hose) from the rear outlet port
in the R.H. spool valve to coupler number 3.
Connect the 95 mm (3} in) bore hose (the smaller
diameter hose) from the front outlet port in the
R.H. spool valve to coupler number 4.

Connect the 12,7 mm (4 in) bore hose (the larger
diameter hose) from the rear outlet port in the
L.H. spool valve to coupler marked aumber 1.
Connect the 9,5 mm (% in) bore hose (the smaller
diameter hose) from the front outlet port in the
L.H. spool valve to coupler marked number 2.
Fit the retaining strap around the hoses.

Fit the decals supplied behind the spool valve
operating levers. Decal 1-2 fits behind the R.H.
lever. Decal 3-4 fits behind the L.H. lever.




10A--29

Fitting Instructions—MF 550 only from a Third

Spool
1.

2.

10A—31—29

Screw the # in—16 UNF straight connector into
the rear port in the spool valve.

Fit the 1 in—16 LUNF 90° elbow to the front port
in the spool valve.

Fit the angled pipe to the elbow at the front port
and lock in the position shown.

Fit the second angled pipe to the rear straight
connector and lock in the position shown.

Fit the clamp to the pipes in the position shown,
Fit the straight connectors to the pipe unions.

NOTE: It will be necessary to either delete
or cut-away the filler panel to permit passage
of the pipes. (Later tractors do not have a
filler panel fitted).

Fit the two pipes to the connectors and lock in
the positions shown.

KONTAK SPOOL VALVES

10.

11.
12,
13.
14.
15.

16.
17

Fit the support bracket to the cab rear cross
brace usingthe existing bolt, lockwasher and nut.
Locate the pipes against the bracket and fit
the securing clamp using the bolt, lockwasher
and nut.

Fit the hosepipe to the pipe from the front port
in the spool valve.

Fit the second hose to the remaining pipe and
lock the union in the position shown.

Fit the rear couplers to the L.H. trim plate using
the four circlips.

Fit the bracket and eye to the trim plate and fit
the protective plugs to the couplers.

Fit the decals adjacent to the couplers.

Fit the straight connectors to the rear couplers.
Connect the hoses to the rear couplers.

NOTE: The hose from the rear port in the
spool valve is fitted to coupler number 6,
and the hose from the rear port is fitted to
coupler number 5.

Issue 1



10A—30

KONTAK SPOOL VALVES

Fitting Instructions—MF 560 only Tractors from a

Third Spool
1.

2.

~Nom

10A—32—-30

Screw the 3 in—16 UNF straight connector into
the rear port in the spool valve.

Fit the 3 in—16 UNF 90° elbow to the front port
in the spool valve.

Fit the angled pipe to the elbow at the front port
and lock in the position shown.

Fit angled pipe to the rear connector in the spooli
valve and lock in the position shown.

Fit the clamp to the pipes in the position shown.
Fit the straight connectors to the pipe unions.
Fit the two pipes to the straight connectors and
lock in the positions shown.

Fit the second pipe clamp in the position shown.
Assemble the third pipe clamp in a position such
that the pipes are clear of the lift cover and fuel

Issue 1

12.

13.
14.
15.

filler pipe and mark the position of the mounting
hole required in the centre trim panel. Remove
the clamp end drill a 7,0 mm (3% in) hole into the
trim panel. Refit the clamp.

Fit the two hoses to each pipe union and lock the
hoses to face vertically downwards.

Fit the rear couplers to the L.H. rear trim plate
using the four circlips.

Fit the bracket and eye to the trim plate and fit
the protective plugs to the couplers.

Fit the decals adjacent to the couplers.

Fit the straight connectors to the rear couplers.
Fit the angled pipes between the hoses and the
rear couplers. :

NOTE: The hose from the front port in the
spool valve is fitted to coupler number 6,
and the hose from the rear port is fitted to
coupler number 5.




10A-31

KONTAK SPOOL VALVES

Fitting Instructions—MF 565, 575 and 580 Tractors

from a Third Spool
1.

2.

3.

10A—33—31

Screw the short +—16 UNF straight connector
into the rear outiet port in the spooi valve.
Screw the long 3—16 UNF straight connector
into the front outlet port in the spool valve.
Connect the 12,7 mm (§ in) bore hose (the larger
diameter hose) to the rear outlet port in the
spool valve.

Connect the 9,5 mm (3 in) bore hose {the smaller
diameter hose) to the front outlet port in the
spool valve.

@ o

10.

Fit the two rear couplers to the upper apertures
in the rear mounting plate using the faur circlips.
Fit the decals adjacent to the couplers as shown,
Fit the two straight connectors to the couplers,
Connect the hose from the rear outlet port in
the spool valve to coupler number 6. (On MF 565
tractor, route the hose to pass under the fuel
filler pipe).

Connect the hose from the front outlet port in
the spool valve to coupler number 5.

Fit the protective plugs to the couplers.

Issue 1



10A—-32

KONTAK SPOOL VALVES

TRAILER TIPPING KIT
Fitting Instructions—MF 565, 575 and 590 Tractors

from the Lift Cover

1.
2,

3.

9.

10A—34—32
Remove the seat floor inspection panel, Page 3.
Remove the plug from the L.H. lift cover tapping
point.

Fit the banjo with sealing washers to the lift
cover. Lock the hanjo in the position shown,
Fit the 12,7 mm (% in) bore hose to the banjo.
Lock the hose elbow in the position shown.

Fit the rear coupler to the top L.H. aperture in
the rear mounting plate using a circlip each side
of the plate.

Fit the bracket and eye assembly to the rear trim
plate and fit the bung into the coupler.

Fit the straight connector to the rear coupler.
Fit the hose o the straight connector and lock
the elbow in the position shown.

Fit the decal adjacent to the coupler.

Fitting Instructions—MF 565, 575 and 590 Tractors
from Valve Port 1 in the Selector Valve

10.

1.

12.

13.

10A—35—32
Remove the blanking plug from valve port 1
(rear).
Fit the 45° elbow to valve port 1. Lock in the
position shown.
Fit the hose to the elbow and lock in the position
shown.
Connect and fit the rear coupler and hose, see
procedures 5 to 9.
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Fitting Instructions—MF 565, 575 and 590 Tractors
from Valve Port 2 in the Selector Valve

14,
15.

16.

17,

18.

10A—36—32

Remove the blanking plug from valve port 2.
Fit the 90° eibow to valve port 2 and lock to face
vertically upwards.

Fit the second 90° elbow to the elbow at valve
port 2 and iock in the position shown.

Fit the hose to the elbow and lock in the position
shown.

Connect and fit the rear coupler and hose, see
procedures 5 to 8.



10A-—33

Fitting Instructions—MF 550 and 560 Tractors

from the Lift Cover

1.
2,

3.

10.
1.

10A—37—-33

Remove the seat floor inspection panel, Page 3.
Remove the plug from the L.H. lift cover tapping
point.

Fit the banjo with sealing washers to the lift
cover. Lock the banjo to face rearwards.

Fit the pipe to the banjo and lock in the position
shown.

NOTE: It will be necessary to either delete
or cut away the filler panel to permit passage
of the pipe. {Later tractors do not have a
filler pane! fitted).

Fit the second pipe and lock in the position
shown.

Fit the rear coupler to the lowest aperture in the
rear L.H. trim plate using the two circlips.

Fit the bracket and eye assembly to the rear trim
plate and fit the dust plug into the coupler.

Fit the decal adjacent to the coupler.

Fit the straight adaptor to the rear coupler,

Fit the hose between the coupler and the pipe.

KONTAK SPOOL VALVES

Fitting Instructions—MF 550 and 560 Tractors
from Valve Port 1 in the Selector Valve

12.

13.

14.

15,

10A—38—33

Remove the blanking plug from valve port 1
{rear).

Fit the 45° elbow to valve port 1 and lock in the
position shown.

Fit the special angled pipe to the elbow and lock
in the position shown. )

Continue with procedures 5 to 11.

Fitting Instructions—MF 550 and 560 Tractors
from Valve Porst 2 in the selector Valve.

10A—39—33

Remove the blanking plug from valve port 2,

Fit the straight connector to valve port 2.

Fit the special angled pipe to the connector at
valve port 2.

Continue with procedures 5 to 11.

Fit the support bracket to the cab rear cross
brace usingthe existing bolt, lockwasher and nut.
Fit the pipe securing clamp to the bracket as
shown using the bolt, lockwasher and nut.
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10A—34

KONTAK SPOOL VALVES )l

SUPPLY HOSE KITS FQR TRACTORS

EQUIPPED WITH TRAILER BRAKING
(EXCEPT U.K. TERRITORY)

Fitting instructions—MF 560 Tractors 10A—40—34

1.

2,

3.

Remove the existing union and pipe from the
manifold on the trailer braking valve.

Remove the straight conpector from the existing
return pipes.

Remove the manitold from the brake valve.

Fit the 14 in—12 UNF/} in—16 UNF straight
adaptor to the front return port in the spool valve.
Fit the 316 UNF straight adaptor to the rear
feed port in the spool valve.

Fit the Tee-piece to the return pipe from the
auxiliary pump. Lock in the position shown.

Fit the return hose. Lock in the position shown.

Refit the existing banjo with its retaining allen

fssue 1

10.

1.

12.

13.

screw using the new spacer and two sealing
washers to maintain the original position.
Tighten the retaining allen screw to a torgue of
49—59 Nm (36—43 Ibf ft). Lock the banjo in the
position shown.

Fit the end plug to the banjo and tighten to a
torque of 59—69 Nm (43—50 Ibf ft).

Refit the existing return pipe from the banjo to
the Tee-piece.

Fit the feed port banjo to the braking valve using
the allen screw and sealing washer. Tighten the
screw as in procedure B, Lock the banjo in the
position shown,

Fit the end plug to the banjo. Tighten the plug as
in procedure 9.

Fit the feed hose between the banjo and the
spool valve. Lock the hose elbow at the spool
valve feed port as shown.



10A—35

SUPPLY HOSE

KIT

FOR TRACTORS

EQUIPPED WITH TRAILER BRAKING
Fitting Instructions

MF 575 or 590 Tractors
1.

2.
3.

10A—41—35

Remove the existing union and pipe from the
manifold on the trailer braking valve.

Remove the mainfold from the brake valve.

Fit the 1+ in—12 UNFf} in—16 UNF straight
adaptor to the front return port in the spool valve,
Fit the +—16 UNF straight adaptor to the rear
feed port in the spool valve.

Fit the Tee-piece to the return pipe from the
auxiliary pump. Lock in the position shown.
Fit the return hose. Lock in position shown,
Refit the existing banjo with its retaining allen
screw using the new spacer and two sealing
washers to maintain the original position.
Tighten the retaining allen screw to a torque of
49 -59 Nm (36—43 Ibf ft). Lock the banjo in the
position shown.

KONTAK SPOOL VALVES

8,

9.

10.

11.

12.

Fit the end plug to the banjo and tighten to a
torque of 50—69 Nm (43—50 |bf ft).

Discard the pipe but retain the reducer adaptor
and securing nut. Fit the return pipe from the
banjo to the Tee-piece, including the reducer and
adaptor removed in procedure 1.

Fit the feed port banjo to the braking valve using
the allen screw and sealing washer, Tighten the
screw as in procedure 7. Lock the banjo in the
position shown.

Fit the end plug to the banjo. Tighten the plug
as in procedure 9,

Fit the feed hose between the banjo and the
spool valve. Lock the hose elbow at the spool
valve feed port as shown.

Issue I



"10A—36

KONTAK SPOOL VALVES

HYDRAULIC MOTOR SPOOL VALVE KIT

Fitting Instructions
Motor Spool Valves

See 10A—15—17, except delete procedures refering
to the single/double acting control rod.

Fitting Instructions
Standard Spool Valves

Although not specifically designed for use with

hydraulic motors, the standard spool valves can be

used satisfactorily provided the following instaliation

requirements are observed:—

{a) Always connect the motor feed to couplers 1,
3 or 5.

(b) Connect the motor return hose to couplers 4, 5,
or 6.
NOTE: Always contact your Distributorf
Dealer when fitting hydraulic motors to
ensure that the hydraulic circuit is com-
pletely satisfactory.

Fitting Instructions—Qutlet Hoses
See Outlet Hose Kit page 10A—27.

SPOOL VALVE UNIT
Removal and Refitment

Removal

1. Remove the seat floor inspection panel, Pari 2B.

2. Disconnect the operating lever cranks from the
extension rods.

3. Remove the grub screws and remove the single/
double action control knobs.

4.  On MF 550 tractors remove the response control
lever.

5. Remove the seven (eight—MF 550 tractor)
screws securing the extension housing and
withdraw the housing.

6. Disconnect the feed, return and outlet hoses
from the spool valve. Fit protective plugs to the
ports and hoses.

7. Remove the three bolts securing the spool valve
assembly and lift out.

Refitment

3. Reverse procedures 1 to 7, except:
(a) When replacing the seat floor inspection
panel apply a suitable sealer to the joint face.
Use ‘Evastik Colourseal or similar.

10A—42-36

SPOOL BLOCK

Removal and Refitment 10A—43—-36

Removal .

1. Remove the spool valve unit, operation
10A—42—36.

2. Remove the three nuts and studs securing the
spool valve assembly.

3. Remove the end plates.

4. Remove the ‘O rings.

8. Thoroughly clean the mating faces of the spool
blocks and end plates.

Refitment
6. Fit new 'O’ rings to the resesses in the spool
blocks.

7. Place the spool blocks on a flat surface with the
feed ports uppermost.
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8. Align the valve sections and fit the new longer
studs, nuts and lockwashers.

9. Re-tighten the nuts to a torque of 2 kg.m
(15 Ibf. ft).

NOTE: Do not overtighten the nuts as this
could cause the spools to stick.

10. Refit the spool valve unit, operation 10A-——42—35.



10A—37

Servicing 10A—44—37
Disassembly

1.
2,

17.

18.

19,

Remove the spool block, operation 10A-—43—36.
Remove the spring pin securing the single/
double acting extension rod and withdraw the
rod.

Remaove the split pin and clevis pin securing the
spool valve extension rod and withdraw the rod.
Remove the plug.

Remove both the 'O’ rings from the plug.
Remove the singlefdouble acting valve housing
and withdraw complete with the valve.

Unscrew and remove the vaive.

Remove the ‘O’ ring.

Remove the two ‘O’ rings from the valve housing.
Withdraw the check valve body from the spool
block.

Remove the poppet and spring.

Remove the ‘O’ ring.

Remove the two screws and withdraw the
centreing spring cover.

Remove the retaining screw.

Remove the end plates, spring and washer.
Gently rotate and pull the spool forwards
untit the new 'O’ ring is exposed. DO NOT
COMPLETELY REMOVE THE SPOOL.
Remove the exposed ‘O’ ring from the spool
block.

Gently rotate and push the spool rearwards
until the front ‘O’ ring is exposed. DO NOT
COMPLETELY REMOVE THE SPOOL.
Remove the exposed ‘O’ ring from the spool
block.

Examination

Check the condition of the check valve poppet and its
seat in the spool valve block. Poor seating of the
check valve can result in jerky operation.

Check that the spool slides freely in the block but
DO NOT REMOVE THE SPOOL COMPLETELY.

Always fit new ‘Q' rings.

Reassembly
Reverse procedures 1 to 19 except:

{a) Thoroughly degrease the thread-in and the
screw and apply one drop of Loctite
Hydraulic Seal to the threads of the retaining
screw, procedure 14,

KONTAK SPOOL VALVES
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MF 500 SERIES TRACTOR
WORKSHOP SERVICE MANUAL

SUPPLEMENT A1/1856 072 M1

To keep your MF 500 Series Tractor Workshop Service Manual No. 1856 072 M1
up dated you should file the following Issue || pages in their appropriate place
immediately and destroy the Issue 1 pages of the same number.

Part|Section Description Page Number
SEALANTS
CONTENTS CARD
0 INTRODUCTION - 0—11 and 0—12
1A GENERAL SPECIFICATION 1A—01 and 1A-—02
2B CAB AND FITTINGS %E:—_?g grl: 223:?64
4A ENGINE 4A—57 to 4A—60
5A DUAL CLUTCH 5A—05 and 5A—06
6A REAR AXLE AND BRAKES 6A—19 and 6A—20
6A—55 and 6A—56
8 STEERING 7B—03 and 7B—04
10A ACCESSORIES 10A—01 to  10A—04

New sections to be filed in the appropriate place:

Part{Section Description Page Number
1A SPECIFICATION 1A—15to  1A—18
4A ENGINE AD4 203 AIA—T1 to  4A—08
4B ENGINE COOLING 4B—11 to  4B—16
5D TRANSMISSION—8 SPEED Mk, I 5D—01 to 5D—16
5E TRANSMISSION—MULTI-POWER Mk. I 5E—01 to 5E—18
5F TRANSMISSION SYNCHROMESH Mk. 1l 5F—01 to 5F—18
10A KONTAK SPOOL VALVE 10A—i5 to 10A—38

Change by hand:

Page 3A—10, ltem 27, third line should read:

Tighten them to a torque of 105 Nm (75 Ibf ft).
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SEALANTS

Sealants quoted in this Workshop Service Manual may be obtained from, as follows :

Sealant Description Part No. Obtained from
A PERKINS HYLOMAR UNIVERSAL JOINTING )
COMPOUND
Aerosol 1861127
Gel 1861117
B MASSEY-FERGUSON LOCTITE 221 Massey-Ferguson )
10 cc Bottle 1810 550 M1 s Central Part Operation
Urmston
50 cc Bottle 1889 794 M1 Manchester
¢ MASSEY-FERGUSON LOCTITE 270
10 cc Bottle 1810 581 M1
50 cc Bottle 1810 589 M1
D BOSTIK BLUE TACK
E DUNLOP THIXOFIX . Normal trade retail
outlets
F LOCTITE SUPERFLEX RTV3
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MF500 SERIES TRACTOR WORKSHOP SERVICE MANUAL

Publication No. 1856 072 M1
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SEALANTS
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D EVOSTICK COULERSEAL Evode Ltd.
Common Road
Stafford
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E DUNLOP TRHIXOFIX Mormal trade retail
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INTRODUCTION

The purpose of this manual is to assist dealers and
distributors in the efficient repair and maintenance
of Massey-Ferguson farm machinery. Carrying out the
procedures as detailed, together with the use of
special tools where appropriate, will enable the
operations to be completed within the time stated in
the repair time schedule,

NOTE—To assist with locating information, each
division of the manual is proceeded by a contents
page listing the operation in numerical order.

Each instruction within an operation has a
sequence number, and to complete the operation
in the minimum time it is essential that these
instructions are performed in numerical se-
quence commencing at 1 unless otherwise
stated. When applicable, these sequence
numbers identify the components in the appro-
priate illustration. Where performance of an
operation requires the use of a special tool,
the tool number is quoted under the operation
heading and is repeated in, or following, the
instruction involving its use.

INDEXING

For convenience the manual is divided into parts and
sections, each page bearing a part and section
number.

Example:—7A—15

Part 7 Section A Page 15
This simplifies cross referencing and enables the
subject to be found easily.

SPECIAL TOOLS _
Where the use of a special tool is specified in an

operation the tool number will be shown under the
operation heading and also following the instruction
requiring its use.

The use of the special tools mentioned in the text
contributes to a safe, efficient and profitable repair.
Some operations are impracticable without their use,
for example the assembly of the differential unit.
Distributors are therefore urged to check their tools
against the list provided. Where necessary, tools
may be ordered from: V. L. Churchill & Co. Ltd.,
London Road, Daventry, England.

REPAIRS AND REPLACEMENTS

When service parts are required it is essential that
only genuine Massey-Ferguson replacements are
used.

Attention is particularly drawn to the following points
concerning repairs and the fitting of replacement
parts and accessories.

Safety features embodied in the tractor may be
impaired if other than genuine parts are fitted.

In certain territories, legislation prohibits the fitting
of parts not to the tractor manufacturers specification.
Torque wrench setting figures given in the Workshop
Manual must be strictly adhered to. Locking devices
wherae specified must be fitted. If the efficiency of a
locking device is impaired during removal it must be
renewed. .

The tractor warranty may be invatidated by the
fitting of other than genuine Massey-Ferguson parts.
All Massey-Ferguson replacements have the full
backing of the manufacturers warranty. Massey-
Ferguson Distributors and Dealers are obliged to
supply only genuine service parts.
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INTRODUCTION

REPAIR TIME SCHEDULE

The operations listed in the Repair Time Schedule
refer to those described in this manual. The time set
against each operation in the schedule is established
by performing the actual operations on standard
machines using special tools where applicable. The
Repair Time Schedule for use with this manual is
issued as a separate publication.

NOTE—Repair Time Schedules are issued to
Massey-Ferguson Distributors and Dealers only
and are not for general publication.

AMENDMENTS

Under normal conditions revised pages are issued

carrying the same number as the existing pages
requiring amendment. The new pages are inserted in
place of the existing ones. The old pages should then
be discarded.

In some cases additional pages or completely new
sections may be issued. These pages are to be
inserted immediately following the page carrying
the next lowest page number, or section number as
appropriate.

Where new pages are required to be positioned
between existing pages, the new page numbers will
contain a suffix letter—

Example:—New page number 7TA—186a,

This page is inserted after existing page number
7A—16 and before page number TA~—17. Corres-
pondingly a further new page numbered 7A—16b
would be positioned after 7A—16a but before TA—17.
To assist in identifying amendments on revised
pages, two asterisks {**) will be inserted at the
beginning and at the end of the amended paragraph,
section, instruction or illustration.

To ensure that a record of amendments to this manual
is readily available, the list of amendments will be
re-issued with each set of revised pages, quoting the
amendment number, date of issue, appropriate
instructions and revised page numbers.

NOTE-Service Bulletins and Amendment
Sheets are issued fo the Massey-Ferguson
Distributors and Dealers only and are not for
general publication.

Amendment No, Date

Page Issued
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INTRODUCTION

GENERAL INSTRUCTIONS

SAFETY

Your safety and that of others is always the first

_ consideration when working around machines.
Safety is a matter of thoroughly understanding the
jobto be done, the correct use of tools and equipment,
and the application of good common sense.

SYSTEM FAULTS

The following procedure combined with the informa-
tion contained in the workshop manual will be helpful
in tracing system faults accurately. It consisis of
following a number of logical steps to locate and
correct the problem.

1. Determine the problem.

2. List possible causes.

3. Devise checks.
4

Conduct checks in logical order to determine
cause.

5. Consider remaining service life against cost of
parts and labour.

6. Make necessary repair.
7. Recheck.

HANDLING OF HEAVY COMPONENTS

Unless otherwise specified, all removals should be
accomplished using an adjustable lifting beam and
hoisting equipment.-All supporting chains or cables
should be parallel to each other and as near vertical
as possible in relation to the object being lifted,

When removing a component on an angle remember
that the capacity of an eyebolt diminishes as the

angle between the supporting members and the
object bezomes less than 90° (Fig. 1).

Correct and incorrect method of lifting a component

Eyebolts and brackets should never be bent and
should only have stress in tension. A length of pipe
and a washer can be used to help relieve these
stresses on eyebolts (Fig. 2). In some cases special
lifting fixtures are available to obtain correct balance
and provide for safe handling. If in doubt consult
relevant section of workshop manual.

WARNING—If a part resists removal check to
be certain all nuts and bolts have been removed
and that an adjacent part is not interfering.

Issue I
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FLAT WASHER

PIPE

Forged eyebolt support

REMOVAL AND INSTALLATION OF
COMPONENT PARTS

Cleanliness

The most important single item in preserving the long
life of the machine is to keep dirt out of vital working
parts. Precautions have heen taken to safeguard
against this. Enclosed compartments, seals and
filters have been provided to keep the supply of air,
fuel and lubricants clean. These safeguards must be
maintained,

Whenever hydraulic, fuel, lubricating oil or air lines
are disconnected, clean the point of disconnection as
well as the adjacent area. As soon as the disconnec-
tion is made, cap, plug or tape the line or opening to
prevent entry of foreign material. The same recom-
mendations for cleaning and covering apply when
access covers or inspection plates are removed.
Clean and inspect all parts. Be sure all passages and
holes are open. Cover all parts to keep them clean. Be
sure parts are clean when they are installed. Leave
new parts in their containers until ready for assembly.

Assembly

When reassembling a machine, complete each step in
turn. Do not partially assemble one part and start
assembling some other part. Make all adjustments as

. recommended. Always check the job after it is

completed to see nothing has been overlooked.

Recheck the various adjustments before returning
the machine to the job.

NOTE—Clean the rust preventative compound
from all machined surfaces of new parts before
installing them.

Lubrication

Where applicable, fill the compartments of the
components serviced with the amount, type and
grade of |ubricant recommended in the Regular
Maintenance Section (1B) of this Manual,

Shims

When shims are removed, tie them together and
identify them as to location. Keep shims clean and
flat until they are reinstalled.

Gaskets

Be sure the holes in the gaskets correspond with the
lubricant passages in the mating parts, Hf gaskets are
to be made, select material of the proper type and
thickness. Be sure to cut holes in the right places,
Blank gaskets can cause serious damage.
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Lip Type Rubber Seals

Lubricate the lips of lip-type rubber seals before
instaliation. Use petroleum jelly. Do not grease on
any seal except a grease seal.

The main parts of a lip-type seal are the case, sealing
element, and garter spring. The picture below
illustrates the construction of a simple lip-type seal.
The cross section at the top shows the terms "heel”
and "toe” used to identify the sides of a single
element seal. With few exceptions, the toe of an il
seal with one lip is next to the lubricant that is sealed.
Some seals have & second auxiliary lip, which does
not carry a garter spring.

GARTER SPRING

LiP ——

SHAFT CONTACT EDGE‘—r

TRIM SURFACE

GARTER SPRING GROOVE

BOND AREa —
CASE

Lip-type seal construction

If, during installation, the seal lip must pass over a
shaft that has splines, a keyway, rough surface or a
sharp edge, the lip can be easily damaged. Always
use a seal protector, when one is provided.

Cabtes and Wires .

When removing or discennecting a group of cables
or wires, tag each one to assure proper assembly.

Bearing Bushes and Press Fits

Do not install bearing bushes with a hammer.
Use a press if possible and be sure to apply the
pressure directly in line with the bore. If necessary,
drive on a bearing using a bearing driver or a bar with
a smooth flat end. If a sleeve bearing has an oil hole,
align it with the oil hole in the mating part.

When one part is pressed into another fubricate the
mating surfaces.

Assemble tapered parts dry. Before assembling, be
sure the tapers are clean, dry and free from burrs,

Use of Bolts in Blind Holes

Use boits of the correct length. A holt which is too
long may “bottom" before the head is tight against
the part it is to hold. The threads can be damaged
when a “long" bolt is removed,

If a bolt is too short, there may not be enough threads
engaged to hold the part securely.

INTRODUCTION

@
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Correct and incorrect methods of installing flat metal
locks.

Correct and incorrect method for lock positioning
and bending.

Locking Devices

Lockwashers, flat metal locks or cotter pins are used
to lock nuts and bolts.

Flat metal locks must be installed properly to be
effective. Bend one end of the lock around the edge
of the part. Bend the other end against one flat
surface of the nut or bolt head.

Always install new locks in compartments which
house moving parts.

When installing lockwashers on housings made of
aluminium, use a flat washer between the lockwasher
and the housing.

Issue 1
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INTRODUCTION
PRESSURE {KN/m? to Ibf/m?, Ibf/in* to KN/m?)

KN/m? Ibf/fin? KN/m? Ibf/in? KN/m? Ibf/in?

6-8948 1 0-1450 234-423 34 4-9300 461-952 67 9-7150
13:7896 2 0-2900 241-318 35 5-0750 468-846 68 9-8600
20-6844 3 0-4350 248-213 36 5-2200 475741 69 10-0050
27-5792 4 0-5800 255-108 37 5-3650 482-636 70 10-1500
34-4740 5 0-7250 262-002 38 5-5100 483-531 7 10-2950
41-3688 6 0-8700 268-898 39 5-6560 486-426 72 10-4400
48-2636 7 1-0150 275-792 40 5-8000 503-320 73 10-5850
55-1584 8 1-1600 282-687 41 5-9450 510-215 74 10-7300
62-0532 9 1-3050 289-582 42 6-0800 517110 75 10-8750
68-9480 10 1-4500 296-476 43 6-2350 524-005 76 11-0200
75-8428 " 1-5950 303371 44 6-3800 530-899 77 11-1650
82-7376 12 1-7400 310-266 45 6-6250 537-794 78 11-3100
89-6324 13 1-8850 317161 46 6-6700 544-689 79 11-4550
96-5272 14 2:0300 324-056 47 6-8150 551-584 80 11-6000
103:422 15 2:1750 330-950 48 6-9600 568-479 81 11-7450
110-317 16 23200 337-845 49 7-1060 565-374 82 11-8800
117212 17 2-4650 344-740 50 7-2500 572-268 83 12-0350
124-106 18 2:6100 351-635 51 7-3850 579163 84 12-1800
131-00% 19 2-7550 3568-629 52 7-5400 586058 85 12-3250
137-8986 20 2-9000 365-424 53 7-6850 592-953 86 12-4700
144791 21 3-0450 372.318 54 7-8300 599-848 87 126150
151-686 22 3-1900 379-214 55 7-9750 606-742 88 12-7600
158-580 23 3-3350 386-109 56 8-1200 613-637 89 12-9050
165-475 24 3:4800 393-004 57 8-2650 620-632 90 13-0500
172-370 25 3-6250 399-898 58 8-4100 627-427 N 13-1850
179-265 26 3-7700 406-793 59 8-6650 634-322 g2 13-3400
186-159 27 3-9150 413-688 60 8-7000 641-216 93 13-4850
193-054 28 4-0600 420-583 61 8-8450 648111 94 13-6300
193-949 28 4-2050 427-478 62 8-9800 655-006 95 13-7750
206-844 30 4:3500 434-372 63 9-1350 661-901 96 13-9200
213-739 N 4-4950 441-267 64 9-2800 668-796 97 14-0650
220634 32 4-6400 448-162 65 94250 675-680 98 14-2100
227-528 33 4-7850 455-067 66 9-5700 682-56856 99 14-3550

TORQUE (Nm to Ibf/ft, Ibf/ft to Nm)
Nm tbf/ft Nm Ibf/ft Nm Ibf/ft
1-3558 1 0-7376 46-0972 34 25-0784 90-8386 67 49-4912
2-7116 2 1-4752 47-4530 35 25-8160 92-1944 68 50-1568
4-0674 3 2:2128 48-8088 36 26-5536 93-5602 69 50-8944
5-4232 4 2-9504 50-1646 37 272912 94-3060 70 51-6320
6-7790 5 3:6880 51-5204 38 28-0288 96-2618 71 52-3696
. 8-1348 & 4-4256 52-8762 39 28-7664 97-8176 72 53-1072

9-4906 7 51632 54-2320 40 29-5040 98-9734 73 53-8448
10-8464 8 5-9008 55-6878 41 30-2416 100-329 74 54-5824
12-2022 9 6-6384 56-9436 42 30-9792 101-685 75 55-3200
13-5580 10 7-3760 58-2994 43 31-7168 103-041 76 56-0576
14-9138 11 81136 596552 44 32-4544 104-397 77 56-7952
16-2696 12 8-8512 61-:0110 45 331820 105752 78 57-5328
17-6254 13 9-5888 62-3668 46 33-9296 107108 79 58-2704
18-9812. 14 10-3264 63-7226 a7 346672 108-464 80 59-0080
20-3370 15 11-0640 65-0784 48 35-4048 109-820 81 59-7456
21-6928 16 11-80186 66-4342 49 361424 111176 82 60-4832
23-0486 17 12-5392 67-7900 50 36-8800 112-531 83 61-2208
24-4044 18 13-2768 69-1458 51 376176 113-887 84 61-9584
25-7602 19 14-0144 70-50186 52 38-3552 115-243 85 62-6960
27-11860 20 14-7520 - 71-8574 53 39-0928 116600 86 63-4336
28-4718 21 15-4896 732132 54 39-8304 117-955 87 64-1712
29-8276 22 16-2272 74-56680 55 40-5680 119-:310 88 64-9088
31-1834 23 16-9648 75-9248 56 41-3056 120-666 8% 65-6464
32-5392 24 17-7024 77-2806 57 42-0432 122-022 90 £6-3840
33-8950 25 18-4400 78-6364 58 42-7808 123-378 H 67-1216
352508 26 191776 79-9992 59 43-5184 124-734 92 67-8592
36-6066 27 19-9152 81:3480 60 44-2560 126-089 83 68-5968
379624 28 20-6528 82-7038 61 44-9936 127-445 94 69-3344
39-3182 29 21-3904 84-0596 62 457312 128-801 95 70-0720
40-6740 30 22-1280 85-41564 63 46-4688 130-157 96 70-8096
42-0298 Nn 22-8656 867712 64 47-2064 131-513 97 71-5472
43-3856 32 23-6032 881270 65 47-9440 132-868 98 72-2848
44-7414 33 224-3408 89-4828 66 48-6816 134-224 89 73-0224
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INTRODUCTION
CAPACITY (Imp. gall to litre, litre to Imp. gal)
imp. gal titre imp. ga! litre imp. gat litre -
0-2199 1 4-5459 7-4766 34 154-561 14-733 67 304575
0-4398 2 9-0818 7-6965 35 159-107 14-9532 68 309121
0-6597 3 13:6377 7-9164 36 163-652 151731 69 313667
0-8796 4 18-1836 8-1363 37 168-198 15-393 70 318-213
1-0995 5 227295 8-3562 38 172-744 156129 7 322-759
1-3194 6 27-2754 8-5761 39 177:290 15-8328 72 327-305
1:5393 7 31813 8-7360 40 181-836 16-0527 73 33185
1-7592 8 36:3672 9-0159 a1 186-382 16:2726 74 336-397
1-9791 9 409131 9-2358 42 190-929 16-4925 75 340-943
2-1990 10 45-4590 9-4557 43 195-474 16-7124 76 345-488
2-4189 1" 50-0049 9-6756 44 200-019 16-9323 7 350-034
2-6388 12 54-5508 9-89556 45 204-566 17-1522 78 354-580
2-8587 13 59-0967 10-1154 46 209111 17-3721 79 359:126
3-0786 14 636426 10-3353 47 213-657 17-5920 80 363-672
3-2985 15 68-1885 10-5552 48 218-203 17-8119 81 368218
3-5184 16 72-7344 10-7751 49 222-749 18-0318 82 372-764
3-7383 17 77-2803 10-995 50 227-295 18-2517 83 377-310
3-9582 18 81-8262 11-2149 51 231-841 18-4716 84 381-856
41781 19 B86-3721 11-4348 52 236-387 186915 85 386-402
4-3980 20 90-9180 11-6547 53 240-933 18-9114 86 390-947
4.6179 21 95-4639 11-8746 54 245-479 19-1313 87 395-493
4-8378 22 100-009 12-0845 55 250:025 19-3512 88 400-039
5-0577 23 104556 12-3144 56 254-570 19-5711 89 404-585
5-2776 24 109-102 12-5343 57 259116 19-7910 0 409131
5-4975 25 113-648 12-7542 58 263-662 20-0109 N 413-677
57174 26 118-193 12-9741 59 268-209 20-2308 92 418-223
5-9373 27 122-739 13-1940 60 272:754 20-4507 93 422-76%9
6-1572 28 127-285 134139 61 277-289 20-6706 94 427-315
6:371 29 131-831 13-6338 62 281-846 20-8905 95 431-861
6-5970 30 136:377 13-8537 63 286-392 211104 96 436-406
6-8169 3 140-923 14-0736 64 290-938 21-3303 97 440-952
70368 32 145-469 14-2935 65 295-483 21-5502 98 445-498
7-2567 33 150-015 14-5134 66 300029 21-7701 99 450-044
CAPACITY (1mp. pt. to litres, litres to lmp. pt.)
Imp. pt. litres Imp. pt. litres Imp. pt litres
1-7599 1 0-5682 59-8366 34 19-3188 117-913 67 38-0694
3-5198 2 1-1364 61-5965 35 19-8870 119673 68 38:6376
52797 3 1-7046 63-3564 36 20-4552 121-433 89 39-2058
7-0396 4 2:2728 65-1163 37 21-0234 123193 70 39-7740
8-7995 5 2-8400 66-8762 38 215316 124-953 71 40-3422
10-5594 6 3-4902 68-6361 38 22-1598 126713 72 40-9104
12:3193 7 3-9774 70-3960 40 22-7280 128-473 73 41-4786
14-0792 8 4-5456 72:1559 41 23-2962 130233 74 42-0468
15-8391 9 5-1138 73-9158 42 23-8644 131-993 75 42-6150
17-5990 10 56820 75-6757 43 24:4326 133-752 76 43-1832
19-3589 11 6-2502 77-4356 a4 25-0008 135-512 77 43-7514
211188 12 6-8184 791955 45 25-5690 137-272 78 44-3196
22-8787 13 7-3866 80-9554 46 26-1372 139-032 79 44-8878
24-6386 14 7-9548 82-7153 a7 26-7054 140-792 80 45-456
26-3985 15 85230 84-4752 48 27:2736 142-552 81 46-0242
28-1854 16 9-0912 86-2351 49 27-8418 144-312 82 46-5824
29-9183 17 9-65%4 87-9950 50 28-4100 146-072 83 471606
31-6782 18 10:2276 89-7549 51 28-9782 147-832 84 47-7288
33-4381 19 1G-7958 91-5148 52 29-5464 149-592 85 48-2970
35-1980 20 11-3640 93-2747 53 30:1146 151-351 86 4B8-8652
36-9579 21 11-9322 95-0346 54 30-6828 153111 87 49-4334
387178 22 12-5004 96-7945 55 31-2510 154-81 88 50-0016
40-4770 23 13-0686 98-5544 56 31-8192 156-631 88 50-5698
42-2376 24 13-6368 100-314 57 32-3874 158-391 aQ 51-1380
43-9975 25 14-2050 102-074 58 329556 160151 N 51-7062
45-7574 26 14-7732 103-834 59 335238 161-912 92 52-2744
47-5173 27 15-3414 105-594 60 34:0920 163-671 93 52-8426
49-2772 28 15-9096 107-354 61 34-6602 165-431 94 53-4108
510371 29 16-4778 102114 62 35-2284 167191 95 53-9790
52-7970 30 17-0460 110-374 63 357966 168-950 96 54-5472
54-5569 31 17-6142 112:634 64 36-3648 170-710 97 551154
56-3168 32 18-1824 114-394 65 36-9330 172-470 98 55-6836
58-0767 33 18-7506 116-153 66 375012 174-230 99 562518
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INTRODUCTION
LENGTH (m to ft, ft to m)

m ft m ft m ft
0-3048 1 3-2808 10-3632 34 111-549 204216 67 219-816
0-6096 2 6-5617 10-6680 35 114-829 20-7264 68 223097
0-9144 3 9-8425 10-9728 36 118110 21-0312 69 226-378
1-2192 4 131234 11-2776 37 121-391 21-3360 70 229-659
1-5240 5 16-4042 11:5824 38 124-672 21-6408 1 232-940
1-8288 6 19-6850 11-8872 39 127-953 21-9456 72 236-220
2-1336 7 22-96569 12:1920 40 131-234 22-2504 73 239501
2-4384 8 26-2467 12-4968 41 134-514 22-5552 74 242-782
2-7432 9 29-5276 12-8016 a2 137-795 22-8600 75 246-063
3:0480 10 32-8084 131064 43 141-076 231648 76 249-344
3-3528 1 36-0892 13-4112 44 144-357 23-4696 77 252625
3-6576 12 39-3701 13-7160 45 147-638 237744 78 255-906
3-9624 13 42-6509 14-0208 45 150-919 24-0792 79 259-186
4-2672 14 45-9318 14-3256 47 154-199 24-3840 80 262-467
4-5720 15 49-2126 14-6304 48 157-480 24-6888 21 265-748
4-8768 16 52-4934 14-9352 49 160-761 24-9936 82 269-029
51816 17 65-7743 15-2400 50 164-042 25-2984 83 272:310
5-4864 18 59-0551 15-5448 51 167-323 25-6032 84 27553
5-7912 19 62-3360 15-8496 52 170-604 25-9080 85 278-8711
6-0960" 20 65-6168 16-1544 53 173-885 26-2128 86 282152
6-4008 21 68-8976 16-4592 54 177-165 26-5176 87 285-433
6-7056 22 72-1785 16-7640 55 180-446 26-8224 88 288-714
7-0104 23 75-4593 17-0688 56 183-727 271272 89 291-995
7-3152 24 78-7402 17-3736 57 187-008 27-4320 90 295-276
7-6200 25 82-0210 17-6784 58 190-289 27-7368 N 2938-556
7-9248 26 85-3018 17-9832 59 193-570 28-:0416 92 301-837
8-2296 27 88-5827 18-2880 60 196-850 28-3464 93 305-118
8-5344 28 91-8635 18-5928 61 200131 28-6512 94 308-399
8-8392 29 85-1444 18-8976 62 203-412 28-9560 95 311-680
9-1440 30 98-4262 15-2024 63 206-693 29-2608 96 314-961
9-4488 3 101-706 19-5072 64 208-974 29-5656 97 318-241
9-7536 32 104-987 19-8120 65 213-255 29-8704 98 321-522

10-0584 33 108-268 20-1168 66 216-535 301752 99 324-803
WEIGHT (Kg to ib, Ib to Kg)

Kg Ib Kg b Kg Ib -
0-4536 ] 2-2046 15-4224 34 74-9564 30-3912 &7 147-708
0-9072 2 4-4092 15-8760 35 771610 30-8448 63 149-913
1:3608 3 6-6138 16-3296 36 79-3656 31-2984 69 152117
1-8144 4 88184 16-7832 37 81-5702 31-7520 70 154-322
2-2680 5 11-0230 17-2368 38 83-7748 32-2066 71 156-527
2:7218 <] 13-2276 17-6904 38 85-9794 32-6592 72 158-731
31762 7 15-4322 18-1440 40 88:1840 331128 -[73 160-936
3-6288 8 17-6368 18-5976 41 90-3886 33-5664 74 163-140
4-0824 9 19-8414 19-0512 42 92-5932 34-0200 75 165-345
4-5360 10 22-046 19-5048 43 94-7978 34-4736 76 167-549
4-9896 11 24-2506 19-9584 44 97-0024 34-9272 77 169754
5-4432 12 26-4552 20-4120 a5 99-2070 35-3808 78 171-958
5-8968 13 28-6598 20-8656 46 101-412 35-8344 79 174163
6-3504 14 30-8644 21-3192 47 103616 36-2880 80 176-368
6-8040 15 33-0690 21-7728 48 105-821 36-7416 81 178-573
7-2576 16 352736 22-2264 49 108-025 37-1952 82 180-777
7-7112 17 37-4782 22-6800 50 110-230 37-6488 83 182-982
81648 18 35-6828 23-1336 51 112-435 381024 84 185-186
8-6184 19 41-3874 23-5872 52 114-639 38-5560 85 187-39
9:0720 20 44-0820 24-0408 53 116-844 390096 86 189-596
9-5256 21 46-2966 24-4944 b4 119:048 39-4632 87 191-800
9-9792 22 48-5012 24-9480 55 121-253 39-9168 88 194-005

10-4328 23 50-7058 25-4016 56 123-468 40-3704 89 196-209
10:8864 24 52-9104 25-8552 57 125-662 40-8240 90 198-414
11-3400 25 55-115 26-3088 58 127-867 41-2776 91 200-619
11-7936 26 57-3196 26-7624 59 130071 41-7312 92 202-823
12-2472 27 £59-5242 27-2160 60 132276 42-1848 93 205028
12-7008 28 81:7288 27-6696 61 134-481 42-6384 94 207-232
131544 29 63-9334 28-1232 62 136-685 43-0920 95 209-437
13-6080 30 66-1380 28-5768 63 138-389 43-5456 96 211-642
14:0616 N 68-3426 29-0304 64 141-094 43-9992 a7 213-846
14-5152 32 70-5472 29-4840 65 143-299 44-4528 98 216-051
14-9688 33 72-7518 29-9376 66 145-504 44-9064 99 218-255
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CONVERSION TABLES

. Millimetres to Fahrenheit and Centigrade
Inches Decimals  Milli- Inches to Inches
metres Millimetres
mm inches °F °C °C °F
. 1/64 ‘015625 -3969 Milki- 0-001 -000039 -20 | -289 -30 | =22
1/32 ‘03125 7937 Inches metres 0-002 000079 -15 | -261 -28 | -18-4
3/64 -Q46875 1-1906 0-003 000118 -10 | -23-3 -26 | -14.8
1/16 0625 1-56875 -0001 {00254 0-004 000157 -5 |-206"| -24 | —11-2
5/64 1 -078125 1-9844 -0002 00508 0-005 -000197 0 |-17-8 =22 {-76
3/32 -09375 2-3812 -0003 -00762 0-006 000236 1 -17-2 =20 { - 4
7/64 108375 2-7781 -0004 01016 0-007 000276 2 | -167 -18 | - 04
1/8 ' 125 3-1750 -0005 01270 0008 -000315 3 | -161 -16 32
9/64 140625 35718 -0006 , -01524 0-0098 000354 4 | -156 -14 68
5/32 -15625 3-9687 -0007 01778 a-01 -00038 5 [-150 -2 10-4
11/64 171875 4-3656 -0008 -02032 0-02 00079 10 | =122 =10 14
3/16 1875 4-7625 -0008 02286 0-03 00118 15 |- 94 - 8 176
13/64 -203125 51594 001 0254 0-04 00157 20 |- 67 -6 212
7132 -21875 5-6b62 002 -0508 005 00197 25 |- 39 - 4 24-8
15/64 -234375 5-9531 003 0762 0-06 -00236 30 1-11 -2 28-4
1/4 -25 6-3500 -004 -1016 0-07 00276 35 1-7 0 32
17/64 1265625 6-7469 -005 1270 0-08 ‘00315 40 4-4 2 356
9/32 28125 7-1437 -006 1524 0-09 00354 45 72 4 39-2
. 19/64 296875 7-5406 -007 1778 01 00394 50 10-0 6 42-8
5/16 -3125 7-9375 -008 -2032 0-2 00787 55 12-8 8 46-4
21/64 -328125 8-3344 -009 -2286 0-3 ‘01181 60 156 10. 50
11/32 34375 87312 -01 -254 0-4 ‘01575 65 183 12 536
23/64 359375 9-1281 -02 -508 05 01869 70 211 14 57-2
3/8 375 9-5250 03 762 06 02362 75 239 16 60-8
25/64 -380625 9-9219 -04 1-016 07 02756 80 26-7 18 64-4
13732 -40625 10-3187 -05 1-270 08 03150 85 29-4 20 68
27/64 421875 10-7166 -06 1-524 09 03543 a0 32:2 22 716
7/16 -4375 111125 07 1778 1 03937 95 350 24 75-2
29/64 -453125 11-5094 -08 2-032 2 -07874 100 37-8 26 78-8
15/32 ‘46875 11-9062 -09 2-286 3 11811 105 40-6 28 82-4
31/64 -484375 12-3031 -1 2-:54 4 ‘15748 110 43-3 30 86
172 ‘5 12-7000 -2 5-08 5 -19685 115 461 32 89-6
33/64 -515625 13-0969 -3 762 4] -23622 120 48-9 34 93-2
17/32 53125 13-4937 -4 1016 7 -27559 125 51-7 36 96-8
35/64 546875 13-8906 -5 12-70 8 31496 130 54-4 38 100-4
a9/16 -56625 142875 -6 1524 9 -35433 135 572 40 | 104
37/64 -578125 14-6844 -7 17-78 10 -39370 140 60-0 42 107-6
19/32 59375 15-0812 -8 20-32 11 43307 145 62-8 44 1122
39/64 609375 15-4781 -9 22:86 12 47244 150 656 46 114-8
5/8 625 15-8750 1 254 13 51181 155 68-3 48 1184
41/64 ‘640625 16-2719 2 50-8 14 ‘55118 160 7141 50 122
21/32 65625 16-6687 3 76-2 15 -59055 165 73-9 52 1256
43/64 -B71875% 17-0656 4 101-6 16 62992 170 767 b4 129-2
11/16 6875 17-4625 5 127-0 17 -66929 . 175 79-4 56 | 1328
45/64 703125 17-8594 6 162-4 18 70866 180 82-2 58 136-4
. 23/32 ‘71875 18-2562 7 177-8 19 -74803 185 85-0 60 140
47/64 734375 18-6531 8 2032 20 78740 190 87-8 62 1436
3/4 75 19-0500 9 2286 21 -82677 185 906 64 1472
‘ 49/64 765625 15-4469 10 254-0 22 -86614 200 933 66 150-8
25/32 -78125 19-8437 11 279-4 23 -90551 205 961 68 | 154-4
51/64 796875 20-2806 12 3048 24 -94480 210 98-9 70 158
13/16 8125 20-6375 13 330-2 25 28425 212 100-0 75 167
53/64 828125 21-0344 14 3556 26 1-02362 215 101-7 80 176
27/32 -84375 21-4312 i5 381-0 27 1-06299 220 (1044 85 185
55/64 -859375 21-8281 16 406-4 28 110236 225 1072 90 194
7/8 -875 22:2250 17 4318 29 1-14173 230 (1100 95 | 203
57/64 890625 22-6219 18 4572 30 118110 235 (1128 100 | 212
29/32 90625 23-0187 19 482-6 K3 1-22047 240 11156 105 | 221
59/64 921875 23-4156 20 508-0 32 1-25984 245 1183 110 | 230
15/16 -9375 23-8125 21 5334 33 1-29921 250 (1211 115 239
61/64 953125 24-2094 22 550-8 34 1-33858
31/32 ‘96875 24-4062 23 584-2 35 1-37795
63/64 -984375 25-0031 24 609-6 36 1-41732
25 635-0 37 1-45669
26 660-4 38 1-49606
39 1-53543
. 40 1-57480
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INTRODUCTION

Torque Loading

Apply proper torque values to all bolts and nuts when
re-assembling equipment. When a specific value is
required, the valye is quoted in the text. All other nuts,
bolts and taperlock studs should be tightened to
the values detailed in the Standard Torque loading
Chart.

WRENCH SETTING
NOMINAL Nm (Ibf-ft)
SIZE
(diameter A B
$in 6-78 t0 8-13 1085 to 13-55
(5 to 6) (8 to 10)
5 in 13-55 to 16:27 20-34 to 24-40
(10 to 12) (15 to 18)
$in 25.76 to 29-82 4067 to 47-45
(18 to 22) (30 to 35)
& in 44.74 to 51-52 67-79 to 74-57
(33 to 38) (50 to 55)
tin 6372 to 71-86 103-04 to 115-24
(47 to 53) (76 to 85)
Tin 88-13 to 9897 155-92 to 169-47
(65 to 73) {115 to 125)
$in 135.58 to 169-47 | 200-05 to 230-48
(100 to 125) (155 to 170)
$in 937-96 to 27116 | 271-16 to 406.74
(175 to 200) (270 to 300)

Standard Torque Loadings
COLUMN A

Non-Rigid Joints

Column “A" specifies the spanner torques to be
used with non-rigid joints where extrusion, deformity
or other damage would result when higher clamping
forces are used.

Limited Strength Nuts

The torque values in column “A" are also the
maximum recommended for weld nuts, slotted nuts or
other limited strength nuts.

Standard Nuts with Lock Washers

When lock washers are used under the nut, the
torque values in column "A" should be applied.
Laboratory tests indicate that lock washers sub-
stantially reduce the friction under the nut. This is
especially true if the bolt, nut and lock washer are
oiled. Due to this reduction in friction, proper bolt
elongation is obtained by use of the torque in column
“A". Column "“B" torques may cause failure of the
nut or bolt during assembly.

COLUMN B

Column “B" is the wrench torque to be used for
assembly of rigid joints where extrusion, deformity
or other damage will not result, and it is desirable
to obtain more elastic elongation of the boit or stud
to ensure that it remains tight.

Issue 1
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Tool No.

ENGINE
PD.1C

PD.1CA
PD.1C-4
4RL
No. 13
38 U3

PD.41B

PD.137

PD.138

PD.141
PD.145
PD.150

FPD.152-2
PD.150-1A
PD.150-1B
PD.150-7B
PD.150-7
PD.155B
PD.155-1
335

PD.336-6

6000C
6000C-3
6000C-4A
6118B
PD.6118-3
7600
7066
FC.9900
MF.200-26
6200C
316X
316-10
316-12
316-13
316-125
PD.317-22
PD.317-23
317-30
317-G19
317G-25
317G-30

SPECIAL TOOLS

SPECIAL TOOLS

Description

Valve Guide Remover and Replacer
{Main Tool)

Adaptor for PDAC

Adaptor for PD.1C

Tension Wrench

Tension Wrench

Piston Ring Compressor

Piston Height and Valve Depth
Gauge

Valve Guide Reamer
0-015 ip oversize

Valve Guide Reamer

0-030 in oversize

0il Sea!l Replacer

Crankshaft Rear Oil Seal Pilot
Cylinder Liner Remover and
Replacer (Main Tool)

Oil Seal Pilot

Adaptors for PD.150

Adaptor

Adaptor

Adaptors for PD.150

Basic Puller

Adaptor for PD.155A

Con Rod Jig and Master Arbor

Arbor Adaptor
2:6459 in dia.

Diesel Compression Tester
Adaptor for 6000C

Adaptor for 6000C

Valve Spring Compressor
Adaptor for 6118B

Bearing Remover

Circlip Pliers

Injector Tester

Water Pump Overhaul Kit
Small End Reaming Fixture
Valve Seat Cutter Handle
Pilot {+% in dia. Valve Guide)
Pilot {2 in dia. Valve Guide}
Pilot

Pilot (0-015in oversize on 2 in Guide)
Valve Seat Cutter

Valve Seat Cutter

Valve Seat Cutter

Valve Seat Glazebreaker
Valve Seat Glazebreaker
Valve Seat Glazebreaker

FRONT AXLE AND STEERING

MsS.62-3

MF.147-7

Danfoss Oil Seal and Spring Plate
Kit
Power Steering Adaptor

Tool No.

MF.185-4

MF263

MF.263-2

MF.263-3

MF.264

M¥F.264-1
MF.264-2
MF.268A

MF.322

MF.332

6312A

REAR AXLE
MF.9A
MF.10
MF.26A
MF.26B

MF.197

MF.197-2

MF.200-2

MF.200-3

MF.200-22

MF.200-23

MF.200-24
MF.200-27
MF.202A
MF.203A
MF.245D
MF.245D-1
Mg.257

MF.258
MF.265A

Description

Front Axle Pivot Pin Bush
Remover/Replacer and P.t.o.
Bush Remover/Replacer

Front Axie and Steering Bush
Remover {Main Tool)

Front Axle and Steering Bush
Remover/Replacer Adaptors (13 in)
Front Axle and Steering Bush
Remover/Replacer Adaptors (12 in)
Front Axle and Steering Bush
Reamer (Main Tool)

Reamer and Pilot

Reamer and Pilot

Steering Wheel Remover

Front Axle Pivot Pin Bush Remover
and Replacer

Power Steering Pump
0il Seal Protector

Steering Drop Arm Remover

Ditferential Housing Holder
Bench Plate

Handle

Axle Shaft Bearing Remover
(Main Tool)

Wheel Axle Quter Bearing

Cone and Differential Cone
Replacer {Main Tool)
Differential Carrier- Plate

Bearing Cone Replacer

Adaptor

Drive Cover Assembly and
Bearing Remover

Differential Carrier Plate

Bearing Cone Remover Adaptor
Differential Bearing Remover
Adaptor

Driving Pinion Bearing and
Pilot Bearing Remover/Replacer
Adaptor

Epicyclic Hub Inner Bearing
Cone Remover Adaptor

Driver Cover and Bearing Assembly
Remover Adaptor

Rear Drive Shaft Needle
Bearing Remaover

Rear Drive Shaft Needle
Bearing Replacer and P.t.o.
Remover/Replacer

Rear Axle Preload Gauge
Straight Edge .
Differential Bearing Cone Replacer
Differential Housing Holder
Planetary Carrier Assembly
Remover

Issue 1
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'SPECIAL TOOLS

Tool No.
MF.266B

MF.267A
MF.295B
MF.555-2A

MF.1105-2A
MF.1105-7A
MF.1105-8

MF.1105-11

Description

Planetary Carrier Bush Inner
Coil Seal Bearing Cone and
Unit Replacer

Epicyclic Hub Pre-load Gauge
Wheel Guide Pilots
Differential Coupling Bearing
Cone Remover

Differential Bearing Cup
Remover/Replacer

Differential Bearing Cup
Remover/Replacer Adaptor
Epicyclic Hub Inner Bearing
Cup Remover/Replacer Adaptor
Rear Axle Shaft Qil Seal
Remover and Replacer

CLUTCH & TRANSMISSION

MF.159A
MF.177 .
MF.178
MF.200-25
MF.215
MF.218A
MF.218A-2
MF.2558
MF.256A

MF.314

MF.315

MF.331

MF.347

MF.1105-6
7600B

MF.7600-1

Singfe and Dual Clutch
Centraliser

Transmission Main Drive Shaft
0il Seal Pilot

P.t.o. Main Drive Shakht Pilot
Muiti- Purpose Bearing Remover
Secondary Clutch Setting
Gauge

Front P.1.o. Housing Replacer
(Main Tool)

Front P.t.o. Housing Replacer
Adaptor

Multi- Power Pinion Qil Seal
Replacer and Assembly Sleeve
Multi- Power Pinion Assembly
Inner Oil Seal Replacer

Lever Fulcrum Height Setting
Gauge

Main Drive Shaft Retainer
Needie Bearing and Seal
Remover/Replacer
Transmission Input Shaft

Qil Seal Replacer
Transmission Case Dril! and
Ream Jig

Differential Carrier Plate Oil Seal
Remover/Replacer Adaptor
Flywheel Spigot Bearing
Remover {Main Tool)

Flywheel Spigot Bearing Remover
Adaptor

P.T.0. & HYDRAULICS

MF.163
MF.166
MF.167
MF.195-6
MF.226A

MF.226A-3

{ssue 1

Spring Retainer Nut Wrench
Hydraulic Adaptor for Life Cover
P.t.o. Qil Seal Pilot

Two Speed P.t.o. Shaft Needle
Bearing Remaver/Replacer
Hydraulic Life Cover
Remover/Replacer

Lift Cover Cradle Adaptor Set

Tool No.
MF.333

MF.349
MF.350
MF.357
MF.352
MF.353
MF.354
MF.356

MF.357A

MF.357
MF.359
MF.360
MF.363
MF.364

810

MF.810-1
MF.810-4
MF.810-6

Description

Draft Control Rod Gauge
(Increased Tension Range)

Valve Seal Forming Tool

Valve Circlip Replacer

Valve Plug Remover and Replacer
Control Valve Spring Retainer
Control Valve Body 'O Ring Guide
Control Valve Body Replacer

Position and Draft Contral
Setting Gauge

Dummy Bolt and Screwdriver
Adjuster

Screwdriver Adjuster

Pressure Control Bleed Pipe
Hydraulic Pump Adjusting Kit
Quadrant Lever Retainer Tool

0il Seal Replacer (P.1.0.)
Hydraulic Pressure and Flow Test
Fixture (Main Tool)

Adaptor

Multi- Power Pump Flow Adaptor
).p.t.o. Pressure Gauge Adaptor

MULTI-PURPOSE & MISCELLANEQUS TOOLS

13
MF.148A

MF.185

MF.200
MF.260

270
MF.365-1
MF.356-3
MF.356-4
MF.365-6
MF.365-7
MF.365-8

550

555

MF.1105
T065M
7066

HD.3

Tension Wrench

Hydrautic Pressure Test Equipment
{Main Tool)

Bearing Cups Remover/Replacer
(Main Tool)

Hand Press (Main Tool)

Low Pressure Hydraulic Test Set '
(Main Tool)

Tractor Splitting Kit
Plates

Short Support Bars

Long Support Bars

Bar Pins

Tommy Bar

Stands

Driver Handle {Main Tool}

Three Leg Adjustable Pulier
{Main Tool}

Bearing Remover {Main Tool)
Heavy Duty Circlip Pliers
Circlip Pliers

Circlip Plier Points
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SPECIFICATION

MF550 TRACTOR

ENGINE

Make: Perkins, to MF specification

Type and Model: Four-stroke, direct injection diesel

AD3.152

Number of Cylinders: Three

Bore: 81,44 mm {3-6 in)

Stroke: 127 mm (5 in)

Capacity: 2.5 litre (152-7 in3}

Compression Ratio: 16-5:1

Firing Order: 1, 2, 3

Horsepower: 47 PS (345 kW) at 2250 rev/min
(DIN 70020). 49 hp at 2250 rev/min {B.S. AU
141: 1967 Ambient Conditions)

Maximum Torque (at 1400 rev/min): 169 Nm (125
Ibf ft) (DIN 70020). 177 Nm (131 Ibf ft) (B.S. AU
141: 1967 Ambient Conditions}

Lubrication: Throwaway, cannister type full flow
external filter -

Valves: QOverhead, pushrod operated

Valve tip Clearance (Inlet and Exhaust): 0,30 mm
(0-012 in) cold. 0,25 mm (0-010 in) hot

FUEL SYSTEM AND AIR CLEANER

Fuel Lift Pump: A.C. Delco with hand primer

Fuel Filter: C.AV. filter with transparent sediment
bowl

Injection Pump: C.AV. Distributor type, with
mechanical governor

Engine Speeds (no load): ldling—700 to 750
rev/min. Maximum—2 390 rev/min

Injection Timing: 16° B.T.D.C.

Injectors: C.AV. type nozzles and nozzle holders
Initial setting pressure 19,25 N/mm?2 {190 Atmos-
phere). Working pressure 17,27 N/mm? (170
Atmosphere)

Easy Starting Aid: C.A.V. Thermostart Mark Il C

Air Cleaner: Two stage, dry element, removable for
cleaning with warning light and buzzer

ELECTRICAL SYSTEM
Voltage: 12 volt NEGATIVE EARTH
Battery: 17 plate, 96 Ah. Lucas Mono Lid. Exide
Moneo Lid. Lucas Aqualok. Exide Auto-Fil
Starter Motor: Lucas M45G or M50G with a
solengid engaged pinion. Safety device operated
by the dual range selector
Alternator: tucas 23ACR or Motorola 9AR 2501K
Light Bulb Sizes:
Headlights UK 36/36W, Others 45/40W
Side Lights 5W
Rear Lights BW
Indigator Lights 21W
Brake Lights 21W
Number Plate Lights 5W
Plough Light 36W
Panel Lights 2-2W
Interior Light 5W

Fuses:
Dipped Headlights 15A
Side Lights 10A
Brake Lights 10A
Warning Light 15A
Main Beam Headlights 15A
Flashing Indicators 10A
Plough Light 10A
Blower Motor 17A
Wiper Motor 10A
Interior Light 2A
Horn 35A
Cigar Lighter 35A
Fresh Air Blower: Two speed blower with a max-
imum output of 12 m?/min (425 ft*/min)

COOLING SYSTEM

Type: Thermostat controlled with centrifugal pump to
assist circulation. Four bladed fan driven by a belt
from the crankshaft.

Fan Belt Deflection (Total): 13 mm {0-5 in) midway
between the fan pulley and the crankshaft pulley

TRANSMISSION

Clutch Live P.t.o. Tractors: Dual clutch, Auburn

ventilated type, with 2 305 rmrm {12 in) main drive
disc, coil spring operated, and a 254 mm (10 in)
p.t.o. disc, Belleville spring operated.
I.p.t.o. Tractors: Single cluich, Auburn venti-
lated type, with a 305 mm (12 in) main drive disc,
coil spring operated. There is a continuous drive to
the i.p.t.0. shaft via a plate bolted to the clutch
cover. A dual clutch is fitted for certain cold
climate territories.

Eight Speed Gearbox: The eight speed gearbox has
eight forward and two reverse speeds. This is
achieved by using a four forward and one reverse
speed gearbox, compounded by an epicyclic unit.

Eight Speed Synchromesh Gearbox {Certain
Territories): The eight speed synchromesh gear-
box has eight forward and two reverse speeds.
This is achieved by using a four forward and one
reverse speed gearbox, with synchromesh as third
and fourth gears, campounded by an epicyclic
unit.

Multi-Power Gearbox: The Multi-Power gearbox
has twelve forward and four reverse speeds. Thisis
achieved by using a three forward and one reverse
speed gearbox, compounded by an epicyclic unit
and an additional set of high ratio constant mesh
gears actuated by a hydraulic clutch

Epicyclic Reduction: 4:1

Final Drive Ratio: 6-17:1

Issue 1
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SPECIFICATION

POWER TAKE-OFF

Live Powaer Take-off: Engine, or engine and ground
speed drives are engaged by a lever to the left of
the operator’'s seat

Independent Power Take-off: Engine speedi.p.t.o.
is engaged by a lever 1o the left of the operator’s
seat. The i.p.t.o. clutch is a multi-plate, wet clutch

Reduction Ratio (Standard Pump): 3-12:1. (High
Flow Pump)-—351:1.

Speeds (Standard Pump): 540 rev/min at 1685

engine rev/min. (High Flow Pump)—540 rev/min at

1893 engine rev/min

Ground Speeds: Forward travel for each revolution
of the p.t.o. shaft
551 mm (21:7 in}—11-32 tyres
520 mm (20:5 in)—11-28 tyres
519 mm (204 in}—13-24 tyres
P.1.0. shaft rotates clockwise for forward travel and
anticlockwise for reverse travel.

Power Take-off Shaft: Six splines, 35 mm (1-38 in}
diameter, with an annular groove for securing
p.t.o. éouplings

HYDRAWULIC SYSTEM

Ferguson Pump: Four cylinder scotch yoke type
pump driven from the forward end of the p.to.
shaft, supplies oil, under pressure to the ram
cylinder and four external take-off points

Tapping Point Thread Sizes: Top—2 N.P.S.M.
Side—32 N.P.T.F.

Pressure Control System: The Pressure Control
System operates from 0,69t0 18,2 N/mm?2 {100 to
2650 ibf/in?)

Pump Maximum Output (Standard Pump): 17
litre/min (3-8 Imp. gal/min) at 2 250 engine rev/
min
(High Flow Pump) 26,5 litre/min (59 Imp.
gal/min) at 2250 engine rev/min

Pump Maximum Pressure: 17,6 N/mm? (2550
Ibf/in2)

Linkage: Three point linkage, with Category 1 or 2
interchangeable ball ends. A barrel turnbuckle
type, adjustable top link is fitted plus check chains
adjustable for Category 1 and 2

Maximum Lift Capacity: 1415 kg (3120 Ib)

AUXILIARY HYDRAULICS

Auxiliary Pump: Gear type pump with separate gear
train and output for Muiti-Power and i.p.t.o.
supply

Pump QOutput Standard Ferguson Pump: To
auxiliaries—36 litre/min (7-9 Imp. gal/min. To
Multi-Power/i.p.t.o.—21,3 litre/min (47 Imp.
gal/min})

High Flow Ferguson Pump: To auxiliaries—36
litre/min (7-9 Imp. gal/min). To Multi-Power/
i.p.t.0.—19 litre/min (4-2 Imp. gal/min}

Relief Valve Pressure: Auxiliaries—17.3 to 19,3
N/mm2 (2500 to 2800 Ibf/in2). Multi-
Power/i.p.t.0o.—4.,8 to 6,9 N/mm?2 {700 to 1000

bf/in?)

Issue 1

Muiti-Power/l.p.t.o. Pump: Gear type pump

Pump Output Standard Ferguson Pump: 21,3
litre/min (47 Imp. gal/min)
High Flow Ferguson Pump: 19 litre/min (4-2
Imp. gal/min)

Relief Valve Pressure: 4,8 to 6,9 N/mm2 (700 to
1000 Ibf/in?)

Multi-Power/l.p.t.o./Auxiliary Filtration: Exter-
nally mounted 25 micron filter with replaceable
cartridge type element

Standard Flow Ferguson Pump

Application QOutput at 2 250 engine rev/min
(720 p.t.o. rev/min)
litre/ Imp. [Hydraulic | Hydraulic
min | gal/min PS hp
Ferguson . i
Pump Only 17.0 38 59 58
Auxiliary : )
Pump Only 36,0 79 11,3 111
Combined | 534 | 197 | 165 163
Flow

High Flow‘ Ferguson Pump

Application Qutput at 2 250 engine rev/min
(1185 p.t.o. rev/min)
litre/ imp. |Hydraulic [Hydraulic
min | gal/min PS hp
Ferguson . .
Pump Only 26,5 59 9.1 90
Auxiliary . .
Pump Only 36,0 79 11,3 111
Combined | ¢y | 138 | 196 193
Flow
BRAKES

Type: Girling 355 x 50 mm (14 x 2 in) twin shoeg,
internally expanding, full servo brakes, mechani-
cally operated, either together or independantly to
assist steering.

Parking Brake: Operates on both rear wheels simult-
aneously

STEERING

Type: Hydrostatic, with a gear pump and integral
reservoir

Toe-in: 3 mm (% in)

Turns Lock to Lock: 31

FRONT AXLE

Type: Three section, adjustable for track width
Wheel Camber: 3° 30’

Wheel Castor: 4° 56’
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SPECIFICATION

TRACK ADJUSTMENTS

Front Track: 1321 to 1828 mm (52 t0o 72 in} in 102
mm {4 in) inCrements

Rear Track: 1321 to 1930 mm (52 to 76in) in
102 mm (4 in) increments

WHEELS AND TYRES
Front:
4-50 x 16 wheaels fitted with 6:00-16, 6 ply tyres
5-80 x 16 wheasls fitted with 7-560-186, 6 ply tyres
4.50 x 19 whesls fitied with 6:00-19, 6 ply tyres
Rear:
W10 x 28 wheels fitted with 11-28, 6 ply tyres
W10 x 32 wheels fitted with 11-32, 6 ply tyres
W12 x 24 wheels fitted with 13-24, 6 ply tyres
Water Ballasting: Additional weight for each rear
tyre:-
11-28 tyres—94 kg (208 Ib)
11-32 tyres—143 kg (316 Ib}
13-24 tyres—194 kg (428 Ib)

CAPACITIES
Fuel Tank: 67 litre {15 !mp. gal)
Engine Sump (incjuding filter): 6,8 litre (12 Imp. pt)
Cooling System: 10,2 litre {18 Imp. pt)
Transmission:

Eight Speed—28 litre (49'5 Imp. pt)

Multi- Power—27 litre (48 Imp. pt)
Power Steering Reservoir: 0.8 litre {1-3 imp. pt)

GENERAL DIMENSIONS (Fig. 1)

A. Overall Height: 2261 mm (91 in)

B. Overall Width: 1651 mm (65 in)

C. Overall Length: 3556 mm {140 in)

D. Wheelbase: 2076 mm (81-8 in)

Ground Clearance:

E. Under Drawbar Frame: 287 mm (11-3 in)

F. Under Engine Sump: 375 mm (148 in)

Turning Circle: 7,1 m {23-3 ft) Without Brakes. 6,2 m
{20-3 ft) With Brakes

Weight (with fuel, oil and water): 2083 kg (4592 Ib}

Note: The above dimensions are for a tractor fitted
with 6-00-19 front tyres and 11-32 rear tyres at 1 321
mm (52 in) track setting.

MOUNTING POINTS (Fig. 2)

184 mm (7-25 in)

92 mm {3-62 in)

4 holes tap § in 11 UNC 3B x 32 mm (1% in)
102 mm {4 in)

1243 mm {49 in})

4 holes tap 2 in 10 UNC 3B x 27 mm {13 in)
76 mm (3 in)

152 mm (6 in)

43 mm (169 in}

86 mm (3-38 in)

QLN ARWN~
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SPECIFICATION

MF565 TRACTOR

ENGINE

Make: Perkins, to MF specification

Type'and Model: Four-stroke, direct injection diesel
A4.236

Number of Cylinders: Four

Bore: 88,4 mm {3-875 )

Stroke: 127 mm (5 in}

Capacity: 3,86 litre (236 in?)

Compression Ratio: 16:1

Firing Order: 1,3, 4, 2

Horsepower: 60 PS {44 kW) at 2000 rev/min {DIN
70020). 63 hp at 2000 rev/min {(B.S. AU 141:
1967 Ambient Conditions)

Maximum Torque (at 1 200 rev/min): 230 Nm (170
Ibf ft) (DIN 70020)

Lubrication: Throwaway, cannister type full flow
external filter

Valves: Overhead, pushrod operated

Valve Tip Clearance (Inlet and Exhaust): 0,30 mm
{0-012 in) cold. 0,25 mm (0-010 in) hot

FUEL SYSTEM AND AIR CLEANER

Fuel Lift Pump: A.C. Delco, with hand primer

Fuel Filter: C AV. filter, with transparent sediment
bowl

Injection Pump: C.AV. Distributor type, with
mechanical governor

Engine Speeds (no load}: |dling:700 to 750 rev/min
Maximum--2 160 rev/min

Injection Timing: 23° B.T.D.C.

Injectors: C.AV. type nozzles and nozzle holders
Initial setting pressure 17,73 N/mm? (175 Atmos-
phere). Workifg pressure 17,23 N/mm?2 (170
Atmosphere)

Easy Starting Aid: C.A.V. Thermostart Mark 11| C

Air Cleaner: Two stage, dry element, removable for
cleaning with warning light and buzzer

ELECTRICAL SYSTEM
Voltage: 12 volt NEGATIVE EARTH
Battery: 17 plate, 96 or 125 Ah. Lucas Mono Lid.
Exide Mono Lid. Lucas Agualok. Exide Auto-Fil
Starter Motor: Lucas M45G or MBOG with a
solenoid engaged pinion. Safety device operated
by the dual range selector.
Alternator: Lucas 23ACR or Motorola 9AR 2501K
Light Bulb Sizes:
Headlights UK 36/36W, others 45/40W
Side Lights 5W
Rear Lights 5W
Indicator Lights 21W
Brake Lights 21W
Number Plate Lights 5W
Plough Light 36W
Panel Lights 2-2W
Interior Light 5SW

fssue |

Fuses:
Dipped Headlights 15A
Side Lights 10A
Brake Lights 10A
Warning Lights 15A
Main Beam Headlights 15A
Flashing Indicatars 10A
Plough Light 10A
Blower Motor 17A
Wiper Motor 10A
interior Light 2A
Horn 35A
Cigar Lighter 35A
Fresh Air Blower: Two speed blower with a max-
imum output of 12 m3/min (425 ft3/min)

COOLING SYSTEM

Type: Thermostat controlled with centrifugal pump to
assist circulation. Four bladed fan driven by a belt
from the crankshaft

Fan Belt Deflection (Total): 13 mm (0-5 in) midway
between the fan puiley and the crankshaft pulley

TRANSMISSION

Clutch Live p.t.o. Tractors: Dual clutch, Auburn
ventilated type, with a 305 mm (12 in} main drive
disc, coil spring operated, and a 254 mm (10 in)
p.t.o. disc, Belleville spring operated
I.p.t.o. Tractors: Single clutch, Auburn venti-
iated type, with a 305 mm {12 in) main drive disc,
coil spring operated. There is a continuous drive to
the i.p.t.o. shaft via a plate bolted to the clutch
cover. A dual clutch is fitted for certain cold
climate territories

Eight Speed Gearbox: The sight speed gearbox has
eight forward and two reverse speeds. This is
achieved by using a four forward and one reverse
speed gearbox, compounded by an epicyclic unit

Eight Speed Synchromesh Gearbox (Certain
Territories): The eight speed synchromesh gear-
box has eight forward and two reverse speeds.
This is achieved by using a four forward and one
reverse speed gearbox, with synchromesh on third
and fourth gears, compounded by an epicyclic unit

Muiti-Power Gearbox: The Multi-Power gearbox
has twelve forward and four reverse speeds. This is
achieved by using a three forward and one reverse
speed gearbox, compounded by an epicyclic unit
and an additional set of high ratio constant mesh
gears actuated by a hydraulic clutch

Gearbox Epicyclic Reduction: 4:1

Final Drive: Bevel drive with epicyclic final hub
reduction giving an overall ratio of 10-83:1
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SPECIFICATION

POWER TAKE-OFF
Live Power Take-off: Engine, or engine and ground
speed drives are engaged by a lever to the left of
the operator’s seat
Independgnt Power Take-off: Engine speedi.p.t.o.
is engaged by a lever to the left of the operator's
seat. The i.p.t.o. clutch is a multi-plate, wet clutch
Reduction Ratio:
Standard Pump—3-12:1
High Flow Pump—3-12:1 {540 rev/min}. 1:69:1
(1 000 rev/min)
Speeds:
Standard Pump—540 rev/min at 1685 engine
rev/min
High Flow Pump—540 rev/min at 1686 engine
rev/min. 1000 rev/min at 1 690 engine rev/min
Ground Speeds: Forward travel for each revolution
of the p.t.o. shaft.
442 mm (1741 in)—11-32 tyres
477 mm (1880 in)—11-36 tyres
494 mm (19-45 in)—12-36 tyres
469 mm (1849 in) —14-30 tyres
493 mm (19-46 in)—15-30 tyres
509 mm (20-05 in)—12-38 tyres
452 mm (1777 in)—13-28 tyres
P.t.0. shaft rotates clockwise for forward travel and
anticlockwise for reverse travel
Power Take-off Shaft: Six spline (540 rev/min), 21
spline {1 000 rev/min), 35 mm (1:38 in) diameter,
with an annular groove for securing p.t.o. coupf-
ings

HYDRAULIC SYSTEM

Ferguson Pump: Four cylinder, scotch yoke type
pump driven from the forward end of the p.to.
shaft, supplies oil, under pressure to the ram
cylinder and four external take-off points

Tapping Point Thread Sizes: Top—3 N.P.S.M.
Side—2 N.P.T.F.’

Pressure Control System: The Pressure Control
system operates from 0,69 to 20,7 N/mm? (10010
3000 Ibf/in2)

Pump Maximum Qutput:

Standard Pump—15 litre/min (3:4 Imp. gal/mln)
at 2 000 engine rev/min

High Flow Pump—26.5 litre/min {59 Imp. gal/

min) at 2000 engine rev/min

Pump Maximum Pressure: 20,7 N/mm=2 (3000
Ibffin2)

Linkage: Three point linkage, with Category 1 or 2
interchangeable ball ends. A barrel turnbuckle
type, adjustable top link is fitted, plus check chains
adjustable for Category 1 and 2

Maximum Lift Capacity: 1542 kg {3400 Ib)

AUXILIARY HYDRAULICS

Auxiliary Pump: Gear type pump with separate gear
train and output for Multi-Power and ip.to.
supply

Pump Output: To auxiliaries—36 litre/min {7-9 Imp.
gal/min). To Multi-Power/ip.t.o.—19 litre/min
(42 Imp. gal/min)

Relief Valve Pressure: Auxiliaries—19.3 N/mm?2
{2500 to 2800 Ibf/in?). Multi-Power/i.p.t.o.—
4,8 t0 6,9 N/mm=2 {700 to 1 000 Ibf/in2}

Multi-Power/l.p.t.o. Pump: Gear type pump

Pump Output: 19 litre/min (4-2 Imp. gal/min)

Relief Valve Pressure: 4,8 to 6,9 N/mm? (700 to
1 000 {bf/in?)

Multi-Power/l.p.t.o./Auxiliary Filtration: Exter-
nally mounted 25 micron filter with replaceable
cartridge type element

Standard Flow Ferguson Pump

Application Output at 2000 engine rev/min
{640 p.t.a. rev/min)
litre/ Imp. | Hydraulic | Hydraulic
min | gal/min PS hp
Ferguson ] i
Pump Only 15,0 34 6.5 64
Auxiliaty | 360 1 79 | 113 1149
Pump Only
Combined | g9 | 193 | 160 158
Flow

High Flow Ferguson Pump
Apptlication QOutput at 2000 engine rev/min
{1185 p.t.o. rev/min)
litre/ Imp. | Hydraulic |Hydraulic
min |gal/min PS hp
Ferguson | 555 | 59 | 11,2 11-0
Pump Only
Auxiliary . .
Pump Only 36,0 79 11.3 111
Combined | 55 | 138 | 196 193
Flow
BRAKES

Type: Girling, oil immersed 2224 mm (875 in)
mechanical five plate disc brakes, operated to-
gether or independently to assist steering

Parking Brake: Operates on both rear wheels simult-
aneously

STEERING

Type: Hydrostatic, with a gear pump and integral
reservoir

Toe-in: 3 mm (§in)

Turns Lock to Lock: 3-3

FRONT AXLE

Type: Three section, adjustabte for track width
Wheel Camber: 4° Normal Duty. 3° 30" Heavy Duty
Wheel Castor: 5° 30 Normal Duty. 0° Heavy Duty

TRACK ADJUSTMENTS

Front Track:
Normal Duty-—1220to 1828 mm (48to 72 in) in
102 mm (4 in) increments
Heavy Duty (5td. Cl.)—1 321101727 mm {62 to
68 in) in 102 mm (4 in) increments
Heavy Duty (Hi. Cl.)—1 34610 1753 mm {53 to
69 in) in 102 mm (4 in} increments

Rear Track:
1321102235mm (5210 88in) in 102 mm (4 in)
increments
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SPECIFICATION

WHEELS AND TYRES
Front:
4.50 x 16 wheels fitted with 6.00-16, 4 or 6 ply
tyres
450 x 19 wheels fitted with 6.00-19, 4 or 6 ply
tyres
5.50 x 16 wheels fitted with 7.50-16, 6 ply tyres
5.50 x 18 wheels fitted with 7.50-18, 8 ply tyres
Rear:
W10 x 32 wheels fitted with 11-32, 6 ply tyres
W10 x 36 wheels fitted with 11-36 or 12-36, 6 ply
tyres
|§W14 x-30 wheels fitted with 14-30 or 15-30, 6
ply tyres -
DW12 x 38 wheels fitted with 12-38, 6 ply tyres
W12 x 28 wheels fitted with 13-28, 6 ply tyres
Water Ballasting: Additional weight for each tyre:-
11-32 tyres: 143 kg (316 Ib)
11-36 tyres: 159 kg (349 Ib)
12-36 tyres: 143 kg (316 Ib)
14-30 tyres: 266 kg (627 ib)
15-30 tyres: 352 kg (787 Ib)
12-38 tyres: 222 kg {457 Ib)
13-28 tyres: 200 kg (440 Ib)

CAPACITIES

Fuel Tank: 80 litre (17-4 Imp. gal)

Engine Sump (including filter): 7.1 litre {125 Imp.

pt

Cc))oling System: 14,2 litre {25 Imp. pt)

Transmission Eight Speed: 33 litre (57 Imp. pt)
Muliti- Power: 32 litre (66 Imp. pt)

Epicyclic Hubs: 1,71 litre {3 Imp. pt)

Power Steering Reservoir: 0,9 litre (2 Imp. pt)

GENERAL DIMENSIONS (Fig. 1)

A. Overall Height: 2413 mm (95 in)

B. Overall Width: 1854 mm (73 in)

C. Overall Length: 3772 mm (1485 in)

D. Wheelbase: 2248 mm (885 in)

Ground Clearance:

E. Under Drawbar Frame: 328 mm {12:9 in)

F. Under Engine Sump: 431 mm (17 in)

Turning Circle: 7,2 m (23-8 ft) Without Brakes. 6,6 m
{21-8 ft) With Brakes

Woeight (with fuel, oil and water): 2824 kg (6 225 |b)

Note: The above dimensions are for a tractor fitted
with 7.50-16 front tyres and 14-30 rear tyres at 1 524
mm {60 in) track setting.

MOUNTING POINTS (Fig. 2)
1. 102 mm (4 in}
2. 102 mm (4 in)

3. 10 holes (5 each side) tap § in 10 UNC

23x32 mm (1} in}

4. 57 mm {2-25 in)

5. 73 mm (2-87 in)

6. 60 mm (2:38 in)

7. 1989 mm {808 in)

8. 254 mm (10 in)

9. 184 rmm (725 in)

10. 92 mm (3-62 in)

11. 4 holes tap §in 11 UNC 33 x 32 mm (1% in)

12. 102 mm (4 in)

13. 1243 mm (49 in)

14, 4 holes tap 2 in 10 UNC 33 x 27 mm (14 in)

15. 76 mm (3 in)

16. 152 mm (6 in)

17. 43 mm (1-69 in)

18. 86 mm (3-38 in)

SN
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SPECIFICATION

MF575 TRACTOR

ENGINE

Make: Perkins, to MF specification

Type and Model: Four-stroke, direct injection diesel

A4.236

Number of Cylinders: Four

Bore: 98,4 mm (3-875 in)

Stroke: 127 mm (5 in)

Capacity: 3,86 litre (236 in3)

Compression Ratio: 16:1

Firing Order: 1, 3, 4, 2

Horsepower: 66 PS (48,5 kW) at 2000 rev/min
(DIN 70020). 69 hp at 2000 rev/min {B.S. AU
141: 1967 Ambient Conditions)

Maximum Torque (at 1 250 rev/min): 2656 Nm (188
Ibf ft) (DIN 70020)

Lubrication: Throwaway, cannister type full flow
external filter

Valves: Overhead, pushrod operated

Valve Tip Clearance (Inlet and Exhaust}: 0,30 mm
(0012 in) cold. 0,25 mm (0-010 in} hot

FUEL SYSTEM AND AIR CLEANER

Fuel Lift Pump: A.C. Deico, with hand primer

Fuel Filter: C. AV. filter, with transparent sediment
bowl

Injection Pump: C.AV. Distributor type, with
mechanical governor

Engine Speeds (no load): 1dling—700 to 750 rev/
min. Maximum—2 160 rev/min -

Injection Timing: 23° B.T.D.C.

Injectors: C A V. type nozzles and nozzle holders
Initial setting pressure 17,73 N/mm? {175 Atmos-
phere}. Working pressure 17,23 N/mm? (170
Atmosphere) ’

Easy Starting Aid: C.A V. Thermostart Mark 111 C

Air Cleaner: Two stage, dry element, removable for
cleaning with warning light and buzzer

ELECTRICAL SYSTEM
Voltage: 12 volt NEGATIVE EARTH
Battery: 17 plate, 96 or 125 Ah. Lucas Mono Lid.
Exide Mone Lid. Lucas Agualok. Exide Auto-Fil
Starter Motor: Lucas M45G or MBOG with a
solenoid engaged pinion. Safety device operated
by the dual range selector
Alternator: Lucas 23ACR or Motorala AR 2501K
Light Bulb Sizes:
Headlights UK 36/36W, others 45/40W
Side Lights BW
Rear Lights 5W
Indicator Lights 21W
Brake Lights 21W
Number Plate Lights 5W
Plough Light 36W
Panel Lights 2-2W
Interior Light 5W

Fuses:
Dipped Headlights 15A
Side Lights 10A
Brake Lights 10A
Warning Lights 15A
Main Beam Headlights 15A
Flashing Indicators 10A
Plough Light 10A
Blower Motor 17A
Wiper Motor 10A
Interior Light 2A
Horn 35A
Cigar Lighter 35A
Fresh Air Blower: Two speed blower with a max-
imum output of 12 m3/min (425 f13/min)

COOLING SYSTEM

Type: Thermostat controlled with centrifugal pump 1o
assist circulation. Four bladed fan driven by a belt
from the crankshaft

Fan Belt Deflection (Total): 13 mm {05 in) midway
between the fan pulley and the crankshaft pulley

TRANSMISSION

Clutch:
Live p.t.0. Tractors—Dual clutch, Auburn venti-
lated type, with a 305 mm (12 in) main drive disc,
coil spring operated, and a 254 mm (10 in) p.t.o.
disc, Belleville spring operated
l.p.t.o. Tractors—Single clutch, Auburn venti-
lated type, with a 305 mm (12 in) main drive disc,
coil spring operated, There is a continuous drive to
the i.p.t.o. shaft via a plate bolted to the ctutch .
cover. A dual clutch is fitted for certain cold
climate territories

Eight Speed Gearbox: The eight speed gearbox has
eight forward and two reverse speeds. This is
achieved by using a four forward and one reverse
speed gearbox, compounded by an epicyclic unit

Eight Speed Synchromesh Gearbox (Certain
Territories): The eight speed synchromesh gear-
box has eight forward and two reverse speeds.
This is achieved by using a four forward and one
reverse speed gearbox, with synchromesh on third
and fourth gears, compounded by an epicyclic unit

Multi-Power Gearbox: The Multi- Power gearbox
has twelve forward and four reverse speeds. This is
achieved by using & three forward and one reverse
speed gearbox, compounded by an epicyclic unit
and an additional set of high ratio constant mesh
gears actuated by a hydraulic clutch

Gearbox Epicyclic Reduction: 4:1

Final Drive: Bevel drive with epicyclic final hub
reduction giving an overall ratio of 10-83:1
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SPECIFICATION

POWER TAKE-OFF
Live Power Take-off: Engine, or engine and ground
speed drives are engaged by a lever to the left of
the operator’'s seat
Independent Power Take-off: Engine speed p.t.o.
is engaged by a lever to the left of the operator's
seat. The i.p.t.0. clutch is a multi-plate, wet clutch
Reduction Ratio:
Standard Pump—3-12:1
High Flow Pump—3:12:1 (540 rev/min). 1:69:1
{1000 rev/min)
Speeds:
Standard Pump—540 rev/min at 1 685 engine
rev/min
High Flow Pump—>540 rev/min at 1 686 engine
rev/min. 1000 rev/min at 1690 engine rev/min
Ground Speeds: Forward travel for each revolution
of the p.t.o. shaft. -
A89 mm {185 in)—14-30 tyres
506 mm (19-9 in)—14-34 tyres
494 mm (195 in)—12-36 tyres
477 mm {188 in)—11-36 tyres
509 mm (20 in)—12-38 tyres
P.t.0. shaft rotates clockwise for forward travel and
anticlockwise for reverse travel
Power Take-off Shaft: Six spline (540 rev/min}, 21
spline (1 000 rev/min), 35 mm {1-38 in) diameter
for securing p.t.0. couplings.

HYDRAULIC SYSTEM

Ferguson Pump: Four cylinder, scotch yoke type
pump driven from the forward end of the p.t.o.
-shaft, supplies oil, under pressure to the ram
cylinder and four external take-off points

Tapping Point Thread Sizes: Top—3 N.P.S.M.
Side—3 N.P.T.F,

Pressure Control System: The Pressure Control
system operates from 0,69 to 20,7 N/mm= {100 to
3000 Ibf/in?)

Pump Maximum Output: Standard Pump—15
litre/min (34 Imp. gal/min) at 2000 engine
rev/min
High Flow Pump—26,5 litre/min (59 Imp.
gal/min} at 2000 engine rev/min

Pump Maximum Pressure: 20,7 N/mm= (3000

ibf/in?)

Linkage: Three point linkage, with Category 1 or 2
interchangeable ball ends. A barrel turnbuckle
type, adjustable top link is fitted, plus check chains
adjustable for Category 1 and 2 )

Maximum Lift Capacity: 1796 kg (3 960 Ib)

AUXILIARY HYDRAULICS

Auxiliary Pump: Gear type pu,p with separate gear
train and output for Multi-Power and i.p.to.

supply

Pump Output: To auxiliaries— 36 litre/min (7-9 Imp.
gal/min). To Muli-Power/i.p.t.0o.—19 litre/min
(4-2 Imp. gal/min)

Relief Valve Pressure: Auxiliaries—17.3 to 19,3
N/mm?2 (2500 to 2800 Ibf/in2). Multi-Power/
i.p.t.o.—4,8 to 8,9 N/mm?2 (700 to 1000 |bf/in?)

Multi-Power/l.p.t.0. Pump: Gear type pump

Pump OQutput: 19 litre/min {42 Imp. gal/min)

Relief Valve Pressure: 4.8 to 6,9 N/mm2 (700 to
1 000 Ibf/in3) ’

Issue |

Multi-Power/l.p.t.0./Auxiliary Filtration: Exter-
nally mounted 25 micron filter with replaceable
cartridge type element

—
Standard Flow Ferguson Pump
Application Output at 2000 engine rev/min
{640 p.t.o. rev/min)
litre/ Imp. [Hydraulic |Hydraulic
min |gal/min PS hp
Ferguson i '
Pump Only 15,0 34 6.5 64
Auxiliary ] .
Pump Only 36,0 7-9 11.3 111
Combined | g1 6 1 113 | 16,0 158
Flow

High Flow Ferguson Pump
Application Output at 2000 engine rev/min
(1185 p.to. rev/min)}
litre/ Imp. | Hydraulic |Hydraulic
min | gal/min PS hp
Ferguson ) .
Pump Only 26,5 59 11,2 11-0
Auxiliary _ '
Pump Only 36,0 7-9 11,3 111
Combined
Flow 62,5 13-8 19,5 193
BRAKES

Type: Girling, oil immersed 2224 mm (875 in)
mechanical five plate disc brakes, operated to-
gether or independently to assist steeting

Parking Brake: Operates on both rear wheels simult-
aneously

STEERING

Type: Hydrostatic, with a gear pump and integral
reservoir

Toe-in: 3 mm (3 in)

Turns Lock to Lock: 3-3

FRONT AXLE

Type: Three section, adjustable for track width
Wheel Camber: 3° 30’

Wheel Castor: 0°

TRACK ADJUSTMENTS

Front Track: 1 346 to 1753 mm (53 to 69 in) in 102
mm (4 in} increments

Rear Track: 1422 to 2134 mm (56 to 84 in} in 102
mm {4 in) increments :
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SPECIFICATION

WHEELS AND TYRES
Front:
5-50 x 16 wheels fitted with 7-70-16, 6 or 8 ply
tyres
550 x 18 wheels fitted with 7-50-18, 6 ply tyres
4-50 x 19 wheels fitted with 6-00-19, 4 or 6 ply
tyres
Rear:
W16L x 30 wheels fitted with 14-30, 6 ply tyres
DW14 x 30 wheels fitted with 14-30, 6 ply tyres
W14 x 34 wheels fitted with 14-34, 6 tyres
W10 x 36 wheels fitted with 11-36 or 12-36, 6 ply
tyres
W12 x 38 wheels fitted with 12-38, 6 ply tyres
Water Ballasting: Additional weight for each rear
tyre:-
14-30 tyres: 284 kg (627 Ib)
14-34 tyres: 308 kg (680 Ib)
11-36 tyres: 159 kg {349 Ib)
12-36 tyres: 143 kg (316 Ib)
12-38 tyres: 222 kg (457 Ib)

CAPACITIES
Fuel Tank: 98 litre {21-6 Imp. gal)
E£ngine Sump (including filter): 7.1 litre (125 Imp.
pt)
Cooling System: 11,4 litre (20 Imp. pt}
Transmission:
- Eight $Speed-—33 litre/min (57 Imp. pt)
Multi- Power—32 litre (56 Imp. pt)
Epicyclic Hubs: 1,7 litre (3 Imp. pt)
Power Steering Reservoir: 1.1 litre (2 Imp. pt)

GENERAL DIMENSIONS (Fig. 1)

A. Overall Height: 2496 mm (982 in)
B. Overall Width: 1854 mm (73 in)

C. Overall Length: 3772 mm (148:5 in})
D. Wheelbase: 2248 mm (885 in)
Ground Clearance:

. E. Under Drawbar Frame: 328 mm (13 in}

F. Under Engine Sump: 457 mm (18 in)

Turning Circle: 8,7 m (285 ft) Without Brakes. 7,9 m
(25-9 ft} With Brakes

Weight (with fuel, oil and water): 2824 kg (6 225 Ib)

Note: The above dimensions are for a tractor fitted
with 7.50-16 front tyres and 14-30 rear tyres at 1 524
mm (60 in) track setting.

MOUNTING POINTS (Fig. 2)

1. 102 mm (4 in)

2. 102 mm (4 in)

3. 10 holes (5 each side) tap 3 in 10 UNC
23x32 mm {11 in)

. 57 mm (2-25 in)

. 73 mm (2-:87 in)

. 60 mm {2-38 in)

. 1982 mm (78-3 in)

. 254 mm (10 in)

184 mm (7-25 in)

10. 92 mm (3-62 in)

11. 4 holes tap § in 11 UNC 33 x 32 mm (1% in)

12. 102 mm (4 in)

12. 1243 mm (49 in)

14. 4 holes tap 3 in 10 UNC 33 x 27 mm (1% in)

15. 76 mm (3 in)

16. 152 mm (6 in)

17. 43 mm (1-69 in)

18. 86 mm (338 in)
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SPECIFICATION

MF590 TRACTOR

Engine

Make: Perkins, to MF specification

Type and Modael: Four-stroke, direct injection diesel
A4.248

Number of Cylinders: Four

Bore: 100,96 mm (3-975 in)

Stroke: 127 mm (5 in)

Capacity: 4,06 iitre {248 in3)

Compression Ratio: 16:1

Firing Order: 1,3, 4, 2

Horsepower: 75 PS5 (56 kW) at 2 200 rev/min {DIN
70020}. 79 hp at 2200 rev/min (B.S. AU 141:
1967 Ambient Conditions)

Maximum Torque (at 1400 rev/min): 275 Nm
{202-5 Ibf ft) (DIN 70020). 287 Nm (212 Ibf ft)
(B.5. AU 1417: 1967 Ambient Conditions}

Lubrication: Throwaway, cannister type full flow
external filter

Valves: Overhead, pushrod operated

Vaive Tip Clearance (Inet and Exhaust}: 0,30 mm
(0012 in} cold. 0,25 mm (0-010 in} hot

FUEL SYSTEM AND AIR CLEANER

Fuel Lift Pump: A.C. Delco, with hand primer

Fuel Filtar: C AV, filter, with transparent sediment
bowl

Injection Pump: C.AYV. Distributor type, with
mechanical governor

Engine Speeds (no load): Idling—700 to 750
rev/min. Maximum—2 350 rev/min

Injection Timing: 24° B.T.D.C.

Injectors: C.AV. type nozzles and nozzle holders
Initial setting pressure 18,74 N/mm?2 {185 Atmos-
phere). Working pressure 17,23 N/mm?2 (170
Atmosphere)

Easy Starting Aid: C.A.V. Thermostart Mark 11l C

Air Cleaner: Two stage, dry element, removable for
cleaning with warning light and buzzer

ELECTRICAL SYSTEM
Voltage: 12 volt NEGATIVE EARTH
Battery: 17 plate, 96 or 125 Ah. Lucas Mono Lid.
- Exide Moeno Lid. Lucas Aqualok. Exide Auto-Fil
Starter Motor: Lucas M45G or M50G with a
solenoid engaged pinion. Safety device operated
by the dual range selector
Alternator: Lucas 23ACR or Motorola 9AR 2501K
Light Bulb Sizes:
Headlights UK 36/36W, others 45/40W
Side Lights 5W
Rear Lights bW
Indicator Lights 21W
Brake Lights 21W
Number Plate Lights 5W
Plough Light 36W
Panel Lights 2-2W
Interior Light 5W
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Fuses:
Dipped Headlights 15A
Side Lights 10A
Brake Lights 10A
Warning Lights 15A
Main Beam Headlights 15A
Flashing Indicators 10A
Plough Light 10A
Blower Motor 17A
Wiper Motor 10A
Interior Light 2A
Horn 35A
Cigar Lighter 35A
Fresh Air Blower: Two speed blower with a maxi-
mum output of 12 m3/min (425 ft3/min)

COOLING SYSTEM

Type: Thermostat controlled with centrifugal pump to
assist circulation. Six bladed fan driven by a belt
from the crankshaft

Fan Belt Deflection (Totat}: 13 mm {0-5 in) midway
between the fan pulley and the crankshaft puiley

TRANSMISSION

Clutch:
Live p.t.o. Tractors-——Dual clutch, Auburn venti-
lated type, with a 305 mm (12 in) main drive disc,
coil spring operated, and a 254 mm (10 in) p.t.o.
disc, Belleville spring operated
I.p.t.o. Tractors—Single clutch, Auburn venti-
{ated type, with a 305 mm (12 in) main drive disc,
coil spring operated. There is a continuous drive to
the i.p.t.o. shaft via a plate bolted to the clutch
cover. A dual clutch is fitted for certain cold
climate territories

Eight Speed Gearbox: The eight speed gearbox has
eight forward and two reverse speeds. This is
achieved by using a four forward and one reverse
speed gearbox, compounded by an epicyclic unit

Eight Speed Synchromesh Gearbox (Certain
Territories): The eight speed synchromesh gear-
box has eight forward and two reverse speeds.
This is achieved by using a four forward and one
reverse speed gearbox, with synchromesh on third
and fourth gears, compounded by an epicyclic unit

Multi-Power Gearbox: The Multi-Power gearbox
has twelve forward and four reverse speeds. This is
achieved by using a three forward and one reverse
speed gearbox, compounded by an epicyclic unit
and an additional set of high ratio constant mesh
gears actuated by a hydraulic clutch

Gearbox Epicyclic Reduction: 4:1

Final Drive: Bevel drive with epicyclic final hub
reduction giving an overall ratio of 14.6:1
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SPECIFICATION

POWER TAKE-OFF

Live Power Takg-off: Engine speed drive is engaged
by a lever 10 the left of the operator's seat

Independent Power Take-off: Engine speedi.p.t.o.
is engaged by a lever to the left of the operator's

seat. The i.p.t.o. clutch is a multi-plate, wet clutch
Reduction Ratio:

540 rev/min—3-51:1
1000 rev/min—1-90:1
Speeds: 540 rev/min at 1 893 engine rev/min. 1000
rev/min at 1900 engine rev/min .
Power Take-off Shaft: Six spline (540 rev/min), 21
spline (1 000 rev/min), 35 mm (1:38 in) diameter,
with an annular groove for securing p.t.o. coupl-
ings

HYDRAULIC SYSTEM

Ferguson Pump: Four cylinder, scotch yoke type
pump driven from the farward end of the p.t.o.
shaft, supplies oil, under pressure to the ram
cylinder and four external take-off points

Tapping Point Thread Sizes: Top—3 N.P.S.M.
Side—& N.P.T.F. .

Pressure Control System: The Pressure Control
system operates from 0,69 to 20,7 N/mm= {100 to
3000 ibf/in?)

Pump Maximum Qutput: 25,7 litre/min (5-7 Imp.
gal/min) at 2 200 engine rev/min

Pump Maximum Pressure: 20,7 N/mm?= (3 000 Ibf/
in<)

Linkage: Three point linkage, with Category 2 ball
ends. A barrel turnbuckle type, adjustable top link
is fitted, plus check chains

Maximum Lift Capacity: 2223 kg (4900 |b)

AUXILIARY HYDRAULICS

Auxiliary Pump: Gear type pump with separate gear
train and output for Muiti-Power and i.p.to.
supply

Pump OQutput: To auxiliaries—35 litre/min (7-7 Imp.
gal/min}. To Multi- Power/i.p.t.o.— 16,6 litre/min
(37 Imp. gal/min)

Relief Valve Pressure: Auxiliaries—17,3 to 19,3
N/mm? (2500 to 2800 1bf/in3). Multi-Power/
i.p.t.0.—4,8 to 6,9 N/mm? (700 to 1 000 ibf/in?)

Multi-Power/l.p.t.0o. Pump: Gear type pump

Pump Qutput: 16,6 litre/min (3-7 'mp. gal/min)

Relief Valve Pressure: 4,8 to 6,9 N/mm= (700 to
1000 1bf/in2)

Multi-Power/l.p.t.0./Auxiliary Filtration: Exter-
nally mounted 25 micron filter with replaceable
cartridge type element

Application Qutput at 2200 engine rev/min
{1157 p.t.o. rev/min}
litre/ Imp. |Hydraulic | Hydraulic
min | gal/min PS hp
Ferguson ) i
Pump Only 25,7 57 10,9 107
Auxiliary . !
Pump Only 35,0 77 11,0 108
Combined )
Flow 61,0 13-4 19.1 188
BRAKES

Type: Girling, oil immersed 222,4 mm (875 in)
mechanical five plate disc brakes, operated to-
gether or independently to assist steering

Parking Brake: Operates on both rear wheels simul-
taneously

STEERING

Type: Hydrostatic, with a gear pump and integral
reservoir

Toe-in: 3 mm (}in)

Turns Lock to Lock: 3-3

FRONT AXLE

Type: Three section, adjustable for track width
Wheel Camber: 3° 30

Whee! Castor: 0°

TRACK ADJUSTMENTS

Front Track: 1346 to 1753 mm (563 to 69 in) in
102 mm (4 in) increments

Rear Track P.AV.T, Wheels: 1422 to 2388 mm (56
10 94 in)—12-38 tyres. 1524 to 2388 mm (60 to
94 in})—14-34, 15-30 and 15-34 tyres
Pressed Steel Wheels—1524 to 2261 mm {60
to 89 in)

All track settings are adjustable in 102 mm (4 in})
increments

Issue 1
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SPECIFICATION

WHEELS AND TYRES
Front:
560 x 16 wheels fitted with 7-50-16, 6 or 8 ply
tyres
550 x 18 wheels fitted with 7-50-18, 8 ply tyres
Rear:
W12 x 38 pressed steel or P.AV.T. wheels fitted
with 12-38, 6 ply tyres
W14 x 34 P.AV.T. wheels fitted with 14-34 or 15-
34, 6 ply tyres
W14 x 30 P.AV.T. wheels fitted with 15-30, 6 ply
tyres
Water Ballasting: Additional weight for each rear
tyre:-
12-38 tyres: 222 kg (457 Ib)
14-34 tyres: 329 kg (725 |b)
16-30 tyres: 352 kg {787 Ib)
15-34 tyres: 385 kg (850 1b)

CAPACITIES
Fuel Tank: 98 litre (21-6 imp. gal)
Engine Sump (including filter): 8 litre (14-5 Imp. pt}
Coaling System: 14,2 litre (25 Imp. pt}
Transmission:
Eight Speed—33 litre (57 Imp. pt}
Multi-Power—32 litre (56 Imp. pt)
Epicyclic Hubs: 3.1 litre (54 Imp. pt)
Power Steering Reservoir: 1,1 litre (2 Imp. pt)

GENERAL DIMENSIONS (Fig. 1)

A. Overall Height: 2540 mm {100 in)

B. Overall Width: 2032 mm (80 in)

C. Overali Length: 3886 mm (153 in)

D. Wheelbase: 2286 mm (90 in}

Ground Clearance:

E. Under Drawbar Frame: 381 mm (15 in)

F. Under Engine Sump: 483 mm {19 in)

Turning Circle: 8,8 m {28-9 ft) Without Brakes. 7,8 m
(25:6 ft) With Brakes

Weight (with fuel, oil and water): 3378 kg (7 448 ib)

Note: The above dimensions are for a tractor fitted
with 7:50-16 front tyres and 12-38 rear tyres at 1626
mm (64 in) track setting.

MOUNTING POINTS (Fig. 2)

. 102 mm (4 in)

. 102 mm (4 in) .

. 10holes (6 each side) tap3in 10 UNC 23 x 32 mm
(1% in)

57 mm {2:25 in)

73 mm (2-87 in)

60 mm (2:38 in}

2052 mm (80-8 in)

. 254 mm (10 in)

. 184 mm (7:25 in)

10. 92 mm (362 in)

11. 4 holes tap § in 11 UNC 33 x 32 mm (1% in}
12. 102 mm (4 in}) '

13. 1243 mm (49 in)

14. 4 holes tap 3 in 10 UNC 33 x 27 mm (13 in)
15. 76 mm (3 in)

16. 152 mm (6 in)

17. 43 mm (169 in)

18. 86 mm (3-38 in)

CONDOE wN >
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MAINTENANCE

MAINTENANCE

Part 1—Section 8

Table of Contents
GENERAL
RUNNING-IN
50 HOUR FREE SERViCE
250 HOUR FREE SERVICE

MAINTENANCE PERIODS

GENERAL

This section has been compiled to enable the reader
to ascertain quickly what action is necessary at any
maintenance period. Also detailed is the 'Running-in’
procedure and the obligatory maintenance specified
in the 50 and 250 Hour Free Service Vouchers. These
recommended services will safeguard the life of the
tractor when properly carried out.

Page
Number

01

ot

02

02

03

RUNNING-IN

The following precautions should be taken during
the running in period:

1.

Diesel engines require a different type of running
in from petrol engines. Experience has shown
that usage of the tractor, during its first 50 hours
of operation, can have a marked difference on
the performance and life of the engine. From new
the tractor should be engaged in work which will
load the engine as near to full conditions as
possible.

Use a low gear when pulling heavy loads.
During the running in period, check frequently
the tightness of all screws, bolts, nuts, etc.

To ensure proper clutch life, care must be taken
to bed-in the friction plates properly.

During the first 15 hours of the tractor's life,
frequently, but carefully engage and disengage
the clutch(es). During the first 50 hours a
careful watch must be kept on the clutch pedal
free travel, which should be adjusted as soon as
the pedal travel increases.

Do not forget your free service entitlement,
which entails changing oil and filters.

Issue [



1B—02

MAINTENANCE

50 HOUR FREE SERVICE
To be carried out after 50 hours running

Engine

Change the engine oil.

Change the engine oil filter.

Check and adjust the engine siow running speed.

Fuel System and Air Cleaner

Change the primary fuel filter element.
Check the dry air cleaner hoses and unloader valve,

Cooling System
Check the radiator coolant level and replenish if
necessary.

Check the alternatorftan belt tension and adjust if
necessary.

Electrical System

Check the battery electrolyte level and replenish if
necessary.

Wipe the battery top and smear the terminals with
petroleum jelly.

Check the alternatorffan belt tension and adjust if
necessary.

Check the tightness of all cable clips and terminals
and check all wiring for chafing.

Check the safety start switch for correct operation.
Check all lights tor operation.

Steering
Check the front hub adjustment and adjust if
necessary.
Check the power steering oil level and replenish it
necessary.

Change the power steering pump filter element.
Change the power steering oil.

Transmission and Hydraulics

Change the transmission oil.

Clean the hydraulic pump oil strainer.

Change the transmission oil filter element.

Check the oil level in the epicyclic hubs and replenish
it necessary. Not MF 550 tractors.

Check the operation of all hydraulics.

Clutch and Brakes

Check the clutch pedal! tree travel and adjust if
necessary,

Check the live p.t.o. clutch setting and adjust if
necessary.

Check the brakes and adjust if necessary.

Cab

Check the screenwasher bottle level and replenish
if necessary.

Clean the cab air filter.

Check the torque of the cab securing bolts and
tighten if necessary.

Miscellaneous .

Check the torque of the wheel nuts and tighten it
necessary.

Check the tyre pressures and adjust if necessary.
Lubricate all points with grease or oil where
necessary.

Examine for external leaks, generally check all other
nuts, bolts, clips and hoses for tightness.

Road test the tractor, checking the instruments and
services for correct functioning.

Issue 1

250 HOUR FREE SERVICE
To be carried out before 250 hours of running

Engine

Change the engine oil.

Change the engine oil filter,

Check and adjust the engine slow running speed.,

Fuel System and Air cleaner

Change the primary fuel filter element,.
Check the dry air cleaner hoses and unloader valve,

Cooling System
Check the radiator coolant level and replenish if
necessary.

Check the alternatorffan belt tension and adjust if
necessary.

Electrical System

Check the battery electrolyte level and replenish if
necessary.

Wipe the battery top and smear the terminals with
petroleum jelly.

Check the alternatorffan belt tension and adjust if
necessary.

Check the safety start switch for correct operation.
Check all lights for aperation.

Steering
Check the front hub adjustment and adjust if
necessary.

Check the power steering oil level and replenish if
necessary.

Transmission and Hydraulics

Check the transmission oil level and replenish if
necessary.

Change the transmission oil filter element.

Check the oil level in the epicyclic hubs and replenish
if necessary. Not MF 550 tractors.

Check the operation of all hydraulics.

Clutch and Brakes

Check the ciutch pedal free travel and adjust if
necessary.

Check the live p.t.o. clutch setting and adjust if
necessary.

Check the brakes and adjust if necessary.

Cab

Check the screenwasher bottle level and replenish if
necessary.

Clean the cab air filter.

Check the torque of the cab securing bolts and
tighten if necessary.

Miscellaneous

Check the torque of the wheel nuts and tighten if
necessary.

Check the tyre pressures and adjust if necessary.
Lubricate all points with grease or oil where
necessary.

Examine for external leaks, generally check all other
nuts, bolts, clips and hoses for tightness.

Road test the tractor, checking the instruments and
services for correct functioning.
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MAINTENANCE PERIODS

Carry out operation below when Tachometer reads— 10| 100] 200| 250( 300] 400| 500; 600| 700| 750( 800} 900|000

GREASING ojojOo}0]0

o
o
o
o
(o}
o
(=}
o

ENGINE

Check the engine oil level and replenish if necessary 0100
Change the engine oil—See note 2
Change the engine oil filter—See note 2
Check the tappets and adjust if necessary
Clean the engine breather pipe

ooce
xx0QQ0
Qo0
X000

FUEL SYSTEM AND AIR CLEANER
Inspect the fuel filter glass bowl and drain off any water g|o|OolOlO} O
Renew the fuel filter element
Service the injectors

Drain clean and refili the fuel tank
Check the dry air cleaner hoses and unloader valve O|0C|0|0|0]|0O
Replace the dry alr cleaner elements—See note 3

O 00
QOXX00

COOLING SYSTEM
Check the radiater coolant fevel and replenish if necessary ojlojo|O|OjO|O|0O|O|0O|O]O
Clean the radiator fins (o] o] 0 0

Drain flush and refill the cooling system 0

cQCo

ELECTRICAL SYSTEM

Check the battery electrolyte level and replenish if necessary o}
Wipe the battery top and smear the terminals with petroleum jelly
Check the alternator fan belt tension and adjust if necessary Q
Examine the alternator

[e] s )]
oco
Q0o
000
xQ00O0

STEERING

Check the power steering oil level and replenish if necessary o0 Q|0
Change the power steering pump filter element
Check the front hub adjustment and adjust if necessary o Q (o] (o]
Check the front wheei alignment and adjust if necessary

Co
®x0O0O0

>

TRANSMISSION AND HYDRAULICS

Check the transmission oil level and replenish if necessary 0O|0 o0
Change the transmission oil
Clean the hydraulic oil strainer
Change the transmission oil filter element 0
Check the oil level in the epicyclic hubs and replenish if
necessary. Not MF 550 Tractors 0 O (8] (o]
Change the oil in the epicyclic hubs—See note 4. Not MF 550 Tractors

0000
QO 0000

o

CLUTCH AND BRAKES

Check the clutch pedal free travel and adjust if necessary*
Check the live p.t.o. clutch setting and adjust if necessary®
Check the brakes and adjust if necessary*

*See note 5

xQ
OxO
xO
ox0o
*xQ
ox0
xO
oOxO
xQ
>0

SAFETY CAB

Check the screenwasher bottte level and replenish if necessary
Clean the cab ajr filter

Replace the cab air filter

Checkthe torque of the cab securing bolts and tightenin necessary X

(@] o]
[e) e}
O
oo
Q0
o0
o]
(oo
(o]
(o] @}
QO
(oTo]
xQ00

MISCELLANEOUS

Check the differential lock and adjust if necessary

Check the torque of the wheel nuts, bolts and tighten if necessary
Check the tyre pressures and adjust if necessary o)

(=] ]
o0
00
000
(ale]
Qo
[¢]ale)

NOTES
1. All operations marked X are to be carried out by your Massey-Ferguson Distributor or Dealer.

2. The oil chanpe peried at 250 hours assumes proper maintenance of the engine and auxiliaries (i.e. air cleaner
and lubrication filter) and that the fuel and oil used have been of the approved type and specification. If
inadequate maintenance, or inferior oils have been used, engine oil changes must be more frequent.

3. The dry air cleaner elements must be renewed every 1000 hours, or yearly or after a maximum of ten washings
of the main element.

4. lf conditions are wet, muddy, or exceptionally humid, change the oil in the epicyclic hubs every 200 hours.
5. f heavy work is involved the clutch and brake adjustments must be made more frequently,

Issue 1
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PRE-DELIVERY AND INSTALLATION

Part 1—Section C

Page
Table of Contents Number
GENERAL 01
PRE-DELIVERY CHECK o1
TRACTOR INSTALLATION 02
TRACTOR STORAGE 02
PREPARING THE TRACTOR PRIOR TO RETURN TO WORK 03
TRACTOR WATERPROOFING 04

GENERAL

To ensure the regular maintenance of the tractor
during the 12 month Warranty period, two free
services must be carried out by the supplying
Distributor or Dealer.

The two Free Service Vouchers, detailing the ser-
vicing to be carried out, cover the first 50 and 250
hours running of the tractor.

The timing of these two services has been caiculated
to provide maximum ftractor efficiency throughout
the Warranty period thus safeguarding the sub-
sequent life of the tractor.

PRE-DELIVERY CHECK

The following items must be checked by the Dis-
tributor before delivery to a Dealer and by the Dealer
before delivery to an Owner or Operator.

1. Check and repienish the battery electrolyte
level. Clean the battery top and smear the
terminals with petroleum jelly. Charge the
battery if necessary.

2. Check all electrical connections, cable clips
and lights.

3. Check and replenish the levels in the following:
Hydro-Static steering reservoir
Engine sump
Centre housing
Epicyclic hubs.

4, Lubricate all greasing points.

5. Check and adjust the alternator/fan beit tension.

10.
11.
12.
13.

14,
15.

16.
17,

18.
19.

20.
21.
22,

Except when an anti-freeze solution is provided,
flush the cooling system and refill with soft
water,

Remove the cluich pedal keeper and check the
clutch adjustment,

Check that the correct fuel is in the tank and the
content is sufficient.

Check the torque of the cylinder head, inlet and
exhaust manifold nuts and bolts.

Check and adjust the tappets and inspect the
valve springs.

Check the injectors, de-aerate the fuel system
and tighten all fuel pipe connections,

Check the security of the engine air cleaner
hoses.

Fit the iower and top links and free the linkage
joints.

Start the engine.

Check the instruments and warning lights for
efficient operation.

Check the engine governor with the foot and
hand linkage and the tachometer,

Attach an impiement and check the tractor
hydraulics for efficient operation. -

Check and adjust the tyre pressures.

Check the security of all nuts, bolts, plugs,
unions and clips.

Check all hoses for chafing and leaks.
Check the headlamp alignment.

Road test the tractor, checking the brakes,
instruments and services for efficient operation.

Issue 1
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TRACTOR INSTALLATION
Instructions are to be given to the Owner or Operator
on the items listed below:

1. Safety Precautions.

2. Location and Significance of Tractor and Engine
Serial Numbers.

Instruments and Controls.
Running In.
Starting and Stopping Procedures.

Gear Selection and danger of changing gear on
the move.

Coasting and Towing.
Use of Multi-Power.

9. Use and Adjustment of Brakes and Interlock
Latch.

10. Use and Adjustment of Ciutch.

11. Use and Adjustment of Differential Lock.
12. P.t.o. Speed and Usage.

13. Operation of Hydraulic Lift System.

14. Attaching and Detaching Implements.
(Danger of towing from Top Link).

15, Lubrication and Grease Points.
16. Changing of Factory Fill Qils.
17. Engine and Transmission Filter Replacements.

18. Operation of Fuel System. De-aeration and Air
Cleaner.

19. Cooling System, Frost Precautions and Alter-
nator{Fan Belt Adjustment.

20. Maintenance of Electrical Equipment. Negative
Earth System.

21. Power Steering.

22. Whee! Track Settings.

23. Tyre Pressures,

24.  Security of all Nuts and Bolts.

25. Fuel Handling and Storage.

26. Use and Attachment of Auxiliary Hydraulic
Equipment. ’

27. Fill in the Serial No. etc., details in the Operator
Instruction Book.

o ;oh oW

®° o~

TRACTOR STORAGE

General

When preparing a tractor for storage, comply with
the following recommendations to ensure that the
tractor is in good condition when required for use.
Thoroughly clean the ftractor, giving particular
attention to the greasing points and oil filler plugs.
Park the tractor in a dry, level and covered area away
fram the weather and livestock with easy exit in case
of fire.

When the tractor has to be stored in the open air,
park it on level ground in the shelter of a building or
wall and completely cover it with a good tarpaulin.

Tyres

1. Jack up the tractor and position wooden blocks
under the axles to relieve the tyres of all weight.

2. Inflate the tyres a little above the normal pres-
sure and chalk that pressure on the tyre wall.

_ Protect the tyres from direct sunlight.

3. When baliasted tyres are not filled with calcium
chloride, deflate the tyres, empty out the water
and re-inflate with air.

4. When wheel weights are fitted, remove, clean
and paint any bare metal and refit.

Issue 1

Hydraulic Lift System

1. Check and replenish the transmission oil level
in the centre housing to the high mark on the
response cover dipstick.

2, Using the tractor hydrawlics, with the response
control in "FAST", raise and lower the linkage
several times.

3. Engage the p.t.o. for a short period to obtain the
maximum circulation of transmission oil around
the centre housing.

4, Raise the linkage to the "Transport” position
and support the two lift arms in this position
with wooden props.

5. Leave the two quadrant levers in the ‘Transport’
position i.e., the “Draft"” control (outer) lever
past the "UP" and the *'Position” control
(inner} lever in “TRANSPORT". Do NOT
MOVE the quadrant control levers from these
positions.

Hydro-Static Steering

1. Remove the filler plug from the reservoir and add
the approved oil to the bottom of the oil filler
plug hole. Refit the filler plug.

2. Clean and coat the exposed steering rams with
grease,

Engine
1. Drain the engine sump. when hot if possible.
2. Change the filter element.

3. Refill the engine sump with an approved grade
of oil.

4, Seal the crankcase breather, exhaust and air
cleaner pipes with adhesive tape.

5. Clean the dry air cleaner unit.

Cooling System

1. Drain the radiator and cylinder block, when hot
if possible and leave the taps in the open
position.

2. Rest the radiator cap on the filler neck.

Fuel System

1. Clean the fuel filler bowls, renew the elements
and drain the fuel tank.

2. Adding a rust inhibitor, refill the fuel tank and
bleed the fuel system of air.

3. Start the engine and run at half speed for 15
minutes to circulate the fuel through the iift and
distributor pumps, filters, pipework and ejectors.

4, Top-up the fuel tank completely to prevent
condensation forming on the unfilled portion
of the tank thus resulting in rust and water
contaminating the fuel. Rust if permitted to
form in any large quantity can cause filter
blockage.

5. Seal the gap between the sides of the fuel filler
cap and pipe.

6. Remove the injectors and spray approximately
18 ccs (1/32 pt) of engine oil into each cylinder
bore. Using new joint washers, refit the injectors
and slowly rotate the crankshaft one complete
revolution, Do nof bieed the fuel system of air.

7. Llubricate the foot and hand throttle control
linkage,
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Clutch

Fully depress the clutch pedal and hold down with a
wooden keeper or wedge. The clutch friction plates

{main and p.t.o.) will not then hond themselves to

the flywheel or pressure plates.

Battery

1. Remove the battery from the tractor.
Check the electrolyte level and top up as neces-
sary.

3. Clean the battery top and coat the terminals
with petroleum jelly.

4. Fully charge the battery from an external source.

5. Repeat the external charge every month during
the storage period and top up the electrolyte as
necessary.

6. Store the battery in a cool, dry, dust free location
but not directly on a concrete or metal surface,
There must be no possibility of freezing.

Alternator and Starter Motor

1. Smear the alternator terminals with petroleum
jelly.

2. Smear the starter motor and solenoid terminals
with petroleum jelly.

Sheet Metal, Exposed Castings and Bright
Metal Components

1. Al rusty, scratched or bare patches of castings
andjor sheet metal must be cleaned with
abrasive papers and repainted. Matching colours
are available for ail M.F. Tractors.

2. The bright metal components and surfaces
must be cleaned andfor degreased and the
protectives sprayed or brushed on.

1. Empty the windscreen washer bottle.

2. Remave and exclude the windscreen wiper
blade from daylight.

3. Remove and store the rear view mirrors, free and
lubricate ali hinges and locking devices.

4. Close the cab side and rear windows.

5. Wash and dry the inside and outsides of the cab
windscreen, side and rear windows with soap
and water.

9. Cover the windscreen, side and rear windows,

7. Lock the cab door, note the number of the door
key. Store the key in a known spot in case of fire.

PREPARING THE TRACTOR PRIOR TO
RETURN TO WORK
Cab

1. Remove the covers and wash the cab wind-
screen, side and rear windows.

2. Refit the windscreen wiper blade.
3. Refit the rear view mirrors.
4, Fill the windscreen washer bottle.

Sheet Metal and Bright Metal Componenis

1. Clean off the protective from the bright metal
parts and surrounding sheet metal.

2. Wash the sheet metal.

Alternator and Starter Motor

1. Ctlean the petroleum jelly from the alternator
terminals.

2. Clean the petroleum jelly from the starter motor
and solenoid terminals,

PRE-DELIVERY AND INSTALLATION

Battery
1. Check that the battery is fully charged. Do not
check the electrolyte strength immediately after
adding distilled water,
2. Check that the electrolyte is at the correct level.
3. Clean the battery top and smear the terminals
with petraleum jelly.
4, Refit the battery to the tractor.

Clutch

Remove the wooden keeper or wedge from the
clutch pedal linkage.

Fuel System

1. Remove the adhesive tape seal from the fuel
filler cap and pipe.

2. Check the level in the fuel tank: investigate any
loss and eliminate the cause,

3. Bteed the fuel system of air.

Cooling System

1. Close the taps in the cylinder block and radiator.

2. Refili the cooling system slowly with clean rain
or soft water.

3. In winter, refill the cooling system with an anti-
freeze solution.

4, Check all connections and joints for leaks.

5. Afterthe engine has been run for fiftesn minutes,
see 'Starting the Engine’, permit the radiator to
cool, check the coolant.level and replenish as
necessary.

Engine
1. Remove the adhesive tape seals from the crank-
case breather, exhaust and air cleaner pipes.

2.  Check the engine oil level, investigate any [oss
and eliminate the cause.

Hydro-static Steering

1. Check the hydro-static steering reservoir oil
level, investigate any foss and eliminate the
cause.

2, Clean the steering rams of grease and leave
ciean and dry.

Hydraulic Lift System
1. Check the centre housing transmission oil level,
‘investigate any loss and eliminate the cause.

2. Remove the two wooden props from the lift

arms.
Tyres

1. Check the tyre pressures, investigate any loss
and eliminate the cause.

2.  Adjust the tyre pressures or deflate the tyres,
replace the ballast as before and re-inflate as
necessary. .

3. Jackupthe axles and remove the wooden blocks,

Fuel Gauge and Warning Lights

Turn the starter key to '+’ and check that the fuel
gauge begins to register and all warning lights glow.
Investigate any mal-function and eliminate the cause.

Starting the Engine

1, Start the engine and run on a light load.

2. Check that the tachometer and fuel gauge
register and all warning lights become ex-
tinguished. Investigate any mal-function and
eliminate the cause.

3. Continue to run the engine for no more than 15
minutes, check all system for correct function.
Investigate any mal-tunction and eliminate the
cause,

fssue I
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TRACTOR WATERPROOFING

General

Before working in water, such as in Paddy Fields or
flooded areas, certain waterproofing modifications
must be made {o the tractor.

Ideally, only tractors with disc brakes should be used
in water as little can be done to ensure the efficiency
of drum brakes when the water depth exceeds
600 mm (24 in).

In addition, two exira maintenance services are
required.

ELECTRICAL EQUIPMENT
‘'VYPATCH’ Putty and 'VYCOAT

The ‘'VYPATCH' Putty and ‘VYCOAT' recommended
for sealing the starter motor and solenoid assembly
is available from:

Praducts Division,
Plastic Coatings Ltd.
Trading Estate,
Farnham,

Surrey,

England.

Starter Motor and Solencid Assembly

1. Remove the starter motor and solenoid
assembly.

2. Thoroughly clean the exterior of the starter
motor and solenoid assembly.

3. Blank off the drive end bracket.

Seal all the openings in the starter motor and
solencid agssembly with '"VYPATCH",

5. Apply a thick coating of grease to the starter
motor and solencid terminals and ensure that
the drive end bracket is blanked off.

6. Spray the exterior of the starter motor and
solenoid assembly with a thick coat of
'VYCOAT".

7. Dry for at least 10 minutes and spray the exterior
af the starter motor and solenoid assembly
with a second thick coat of 'VYCOAT'.

8. Letthe 'VYCOAT' harden and clean the grease
coating from the starter motor and solenoid
terminals and remove the blank from the drive
end bracket.

9. Refit the starter motor and solenoid assembly
to the engine.

10. Reconnect the wiring harness.

Battery

Clean the battery top and smear the battery
terminals with petroleum jelly.

Engine
Engine Breather Pipe

NOTE: The engine breather pipe is of a critical
length and after modification it can be longer
but NEVER shorter. When refitted it must point
generally in a downward direction without ‘U’
bends or restrictions to trap liquid or dirt.

Issue 1

1. Shorten the existing breather pipe by approxi-
mately 200 mm (8 in).

2. Attach a 225 mm (9in) length of rubber piping
to the shortened engine breather pipe.

3. Routethe rubber piping to the front of the engine
and secure it to one of the timing case bolts
with a suitable clip.

Engine Dipstick
1. Remove the engine dipstick and store in the

tool box.
2. Fit a tapered rubber plug to the engine dipstick
tube.
Transmission

Clutch Housing Drain Hole

1. Discard the split pin in the drain hole in the
clutch housing.

2. Enlarge the drain hole, tap and fit a screwed
plug.

Clutch Housing Cover Plate Gasket

1. Remove the four bolts and the cover plate
beneath the clutch housing.

2. Refit the cover plate to the clutch housing with

the gasket (part No. 180 481 M1) between and
the four original bolis.

Clutch Pedal Cross-shaft

1. Drill and tap the two bosses from which the
pedal cross-shaft protrudes.

2. Fit two grease nipples to the tappings. Should
the grease nipples foul the pedal cross-shaft,
fit small fibre washers to the threaded shank.

3. Grease the cross-shaft until the grease just
exudes from around the pedal cross-shaft but
do not over grease.

P.T.0. Shaft Cap

1. Remove the p.t.o. cap.
2. Grease both threads.
3. Refit the p.t.o. cap and screw it fully home.

Centre Housing Dipstick

1. Remove the centre housing dipstick from the
response control cover and store in the dipstick,

2. Fitatapered rubber plug to the response control
cover.

Brakes
Pedal Cross-shaft

1. Drill and tap the two bosses from which the
pedal and cross-shaft protrudes.

2. Fit two grease nipples to the tappings. Should
the grease nipples foul the pedal cross shaft, fit
. small fibre washers to the threaded shanks.

3. Grease the two nipples until the grease just
exudes from around the pedal cross shaft.

Extra-Maintenance
Every 10 hours or Daily

Charge all grease points with an approved
grease until it exudes from the seals or shafis.

Every 50 hours or Weekly

1. Remove the clutch housing, drain plug, permit
any water to drain away and refit the drain plug.

2. Ensure that the engine breather pipe is un-
obstructed.
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2A—0

Operation
Number

2A—01—02

2A—02—02

2A—03—02

2A—04—02

2A—05—03

2A—06—03

2A—07—04
2A—08—04

2A—09—05

2A—10—05

2A—11—-05

2A—12—05
2A—13—06

2A—14—06
2A—15—07

2A—16—07

2A—17—-08
2A—18—08

2A—16—09
2A—20--09

2A—21—10

SHEET METAL

SHEET METAL

Part 2 — Section A

Table of Contents
GENERAL

FRONT SIDE PANEL
Removal and Refitment

HOOD
Removal and Refitment

HOOD SEAL

Removal and Replacement

FRONT GRILLE
Removal and Refitment

FRONT LOWER PANEL
Remaoval and Refitment

RADIATOR SUPPORT FRAME
Removal and Refitment

HOOD SUPPORT
Removal and Refitment (MF 550)
Removal and Refitment (MF 565, 575 and 590)

NOSE ASSEMBLY
Removal and Refitment

REAR NUMBER PLATE
Removal and Refitment

PLOUGH LAMP BRACKET
Removal and Refitment

REAR SHEET METAL

L.H. and R.H. Rear Trim Panels

Removal and Refitment (MF 550)

Removal and Refitment (MF 565, 575 and 590)
Rear Centre Panel

Removal and Refitment (MF 550)

Remaoval and Refitment (MF 565, 575 and 580)
Rear Filler Panel

Removal and Refitment (MF 550)

Rear Upper Panel

Removal and Refitment (MF 565)

Removal and Refitment (MF 575 and 590}
Rear Spool Valve Plate

Removal and Refitment (MF 5§75 and 590}
Removal and Refitment (MF 565)

Rear Spool Valve Plate Bracket

Removal and Refitment (MF 565, 575 and 590)
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2A—02

SHEET METAL

GENERAL

The hood, grille and front side panels are shown, The
sheet metal components are easily removed and
refitted, and provide protection for the tractor,

The tractor must not be operated with any of these
panels removed, except for the power take off guard,
which has to be removed when certain implements
are used,

To prevent corrosion, always keep the sheet metal
clean, respraying the metal as soon as possible
when any parts become chipped.

FRONT SIDE PANEL
Removal and Refitment 2A—M—-02
Removal

1. Remove the four bolts securing the side panel.
2, Lift the side panel clear and remove the clamp
plate.

Refitment

3. Reverse procedures 1 and 2 except:
(a) Tighten the side panel securing bolts to a
torque of 20 Nm (15 Ibf ).

HOOD
Removal and Refitment 2A—02—02
Removal

Remove the front side panels, operation
2A-01—02.

Remove the air cleaner.

Remove the exhaust silencer.

Remaove the radiator cap.

Remove the bolts securing the hood.

Lift off the hood.

Refitment

7. Reverse procedures 1 to 6 except:

(&) Ensure that the rubber sealing strip at the
rear of the hood is fully focated on the hood,
then push the hood rearwards until it seats
against the cab.

(b) Tighten the hood securing bolts to a torque
of 20 Nm (15 Ibf ft).

-

oo

HOOD SEAL

Removal and Replacement 2A—03—02
Removal

1. Remove the hood, operation 2A—02—02,

2. Pull off the rubber seal.

Replacement

3. Clean the rear edge of the hood.

4. Fit a new rubber sealing strip to the rear edge
of the hood, engaging the edge of the hood into
the slot in the strip.

5. The strip should be fitted evenly to the hood,
without an overhang at one end and toa little
rubber at the other end.

6. Refit the hood, operation 2A—02—02.

FRONT GRILLE
Removal and Refitment 2A—04—02
Removal

1. Pull the front grille release catch forward.
2. Pull the grille forwards.
3. Lift off the grille.

Refitment
4. Reverse procedures 1 to 3.
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2A-—03

FRONT LOWER PANEL

Removal and Refitment 2A—05—03
Removal
1. Disconnect the battery, Part 9A.
2. Disconnect the headlamp wires at the Lucas
connector.
3. Remove the nut and washer securing the head-
light earthing wire.
4. Remove the nuts and washers securing the
lower panel to the front frame.
Refitment
5. Reverse procedures 1 to 4.

RADIATOR SUPPORT FRAME

Removal and Refitment 2A—06—03

Removal

1. Remove the hood, operation 2A--02—02.

2. Remove the nose assembly, operation
2A—09—05.

3. Remove the radiator assembly, Part 4B.

4, Remove the nine bolts securing the radiator
suppeort frame to the nose assembiy.

Refitment

5. Reverse procedures 1 to 4.

SHEET METAL
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2A—04

SHEET METAL

HOOD SUPPORT (MF 550)
Removal and Refitment 2A—07—04
Removal

1.

Remove the hood, operation 2A—02—02,

2. Remove the screw and clamp supporting the
L.H. steering cylinder metal pipework.
3. Remove the fuel filter and bracket.
4. Remove the nuts and washers retaining the hood
support.
5. Lift the hood support clear.
Refitment
6. Reverse procedures 1 to 5 except:

(a) Tighten the hood support nuts to a torque
of 27 Nm (20 Ibf ft).

HOOD SUPPORT (MF 565, 575 & 590)
Removal and Refitment 2A-08—-04
Removal

1.
2.
3.

Remaove the hood, operation 2A—02—02,
Disconnect the battery,

Drain the cooling system by opening the engine
drain tap.

4. Disconnect the heater hoses.
5. Remove the four hose connections to the
steering hand pump.
6. Disconnect both bulkhead connector plugs.
7. Disconnect the tachometer cable from the
engine.
8. Remove the four hood support bracket bolts.
9. Lift the hood support clear.
Refitment
10. Reverse procedures 1 to 9.
11. Refill the cooling system, ensuring that the
engine drain tap is closed.
12. Refill and bleed the steering system, Part 7B.
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2A—05

NOSE ASSEMBLY
Removal and Refitment 2A—09—05

SAFETY NOTE: The nose section is very
heavy and awkward to handle, therefore extreme
care must be exercised.

Removal

1. Remove the hood, operation 2A—02-02.

2, Remove the front side panel, operation
2A—01—02.

3. Disconnect the headlight wiring at the Lucas
connector.

4, Remove the front lower panel (MF 550 Tractors),
operation 2A—05—03.

5. Remove the battery.

6. Disconnect the horn and the air cleaner indi-

cator wire.

Disconnect the air cleaner hose.

Disconnect the windscreen washer bottle.

Support the nose assembly using a jib crane

and sling. .

10. Remove the four nose securing bolts, ensuring
that the nose assembly is at all times supported
by the crane while being removed from the
tractor.

Refitment

11. Raise the nose assembly on to the front chassis.

12. Ensure that the boltom edge of the nose
assembly is seated against the abutment stops.

13. Tighten the four securing bolts to a torque of
271 Nm {200 lbf ).

14. Remove the sling.

15. Reverse procedures 1 to 8.

©m

REAR NUMBER PLATE

Removal and Refitment 2A—-10—05

Removal

1. Disconnect the number plate lights at the
connectars.

2. Remove the two bolts securing the number
plate to the brackets.
3. Remove the bolts securing each bracket.
Refitment
4. Reverse procedures 1 to 3.
5. Tighten the bolts to a torque of 20 Nm (14 1bf ft).

PLOUGH LAMP BRACKET
(MF 550, 565, 575 and 5% Tractors)
Removal and Refitment 2A—11—05
Removal
1. Disconnect the wiring at the connector.
2. Remove the two nuts, washers and bolts.
3. Remgove the nut, washers and bolt.
Refitment
4. Reverse procedures 1 to 3 except:

(a) Connect the lamp earth wire to the upper
bracket bolt.

REAR SHEET METAL
L.H. and R.H. Rear Trim Panels (MF 550 Tractor)

Removal and Refitment 2A—12—05
Removal
1. Remove the five screws and lift the appropriate
panel clear.

2. On the L.H. trim panel, label and disconnect the
trailer plug wiring.

3. Remove the trailer plug screws.

Refitment

4. Reverse procedures 1 to 3.

5. Tighten the screws to a torque of 20 Nm
(15 Ibf ft).

SHEET METAL
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2A—06

SHEET METAL

REAR SHEET METAL

L.H. and R.H. Rear Trim Panels (MF 565, 575 and
590)

Remoaval and Refitment 2A—13—06
Removal

1. Remove the screws securing the L.H. or R.H.
panel.
2. Lift the panel clear.

Refitment

3. Reverse procedures 1 and 2 except:
(a) Tighten the screws to a torque of 11 Nm
(8 Ibf f1).

REAR SHEET METAL

Rear Centre Panel (MF 550 Tractor) iy
Removal and Refitment 2A—14—06
Removal

1. Remove the two panel retaining screws.

2. Remove the two fuel pipe retaining screws.

3. Remove the fuel cap.

4. Manoeuvre the panel over the pipe.

5. Replace the fuel cap,

Refitment

6. Reverse procedures 1 to 5.
7. Tighten the screws to atorque of 11 Nm (8 Ibf f).
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2A—07
SHEET METAL

REAR SHEET METAL
Rear Centre Panel (MF 565, 575 and 580 Tractors)

Removal and Refitment 2A—15—07

Removal
1. Remove the L.H. and R.H. rear trim panels,
operation 2A—13—06,
2. Remove the two screws securing the panel to
the upper panel.
3. Lift the panel clear.

Refitment
4. Reverse procedures 1 to 3.
5. Tightenthe screws to a torque of 11 Nm (8 Ibf ft).

REAR SHEET METAL

Rear Filler Panel (MF 550) 2A—16—07

Removal and Refitment \
Removal

1. Remove the L.H. and R.H. rear trim panels,

operation 2A—12—05,
2. Remove the rear cenire panel, operation

2A—14—06.
3. Manoeuvre the panel clear.
Refitment

4. Reverse procedures 110 3 except:
(a) Torque tighten the screws to a torque of
20 Nm (15 Ibf ).
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2A—08

SHEET METAL

REAR SHEET METAL
Rear Upper Panel (MF 565 Tractor)

Removal and Refitment 2A-—17—08
Removal

1.

Remove the rear number plate, operation
2A—10—05.

2. Remove the number plate grommets and push
the wiring connectors through the appropriate
panel holes.

3. Remove the L.H. and R.H. rear trim panels,
operation 2A—13—06.

4. Remove the rear centre panel, operation
2A—15—07.

5. Disconnect the plough lamp wiring at the
connector and feed the connector and grommet
through the panel hale.

6. Loosen the upper fuel hose clip.

7. Remove the screws and remove the fuel pipe.

8. Remove the frailer piug, Part 9A.

9. Remove the three screws from the window
assembly.

Refitment
10. Reverse procedures 1to 9.
11. Tighten the screws to atorque of 11 Nm (8 Ibf ).

REAR SHEET METAL
Rear Upper Panel (MF 575 and 590)

Removal and Refitment 2A—18—038
Removal

1.

Remove the rear number plate, operation
2A—10—05.

2, Remove the number plate grommets and push
the wiring connectors through the appropriate
panel holes.

3. Remove the LH. and RH. rear trim panels,
operation 2A—13—06.

4. Remove the rear centre panel, operation
2A-—-15—07.

5. Disconnect the plough lamp wiring at the
connector and feed the connector and grommet
through the panel hole.

6. Loosen the upper fuel hose clip.

7. Remove the screws and remove the fuel pipe
clear.

8. Remove the trailer plug, Part 9A.

9. Remove the three screws from the window
assembly.

Refitment
10. Reverse procedures 1to 9.

1.

Tighten the screws to a torque of 11 Nm (8 Ibf ff).
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2A—08

REAR SHEET METAL -
Rear Spool Valve Plate (MF 515 and 590 Tractore)

Removal and Refitment 2A—19—09

Removal

1. Remove the L.H. and R.H. rear trim panels,
operation 2A—13—086.

2. Remove the rear centre panel, operation
2A—15—07.

3. Remove the rear upper panel, operation
2A—17—08 or 2A—18-08.

4. Remove the four screws.

5. Lift the plate clear.

Refitment

6. Reverse procedures 1 to 5.
7. Tighten the screws to a torque of 11 Nm (8 Ibf ft).

REAR SHEET METAL (MF 565 TRACTOR)
Rear Spool Valve Plate

Removal and Refitment 2A—20—09

1. Remove the rear centre panel, operation
2A—15—97.

2. Remaove the four screws.

Refitment

3. Reverse procedures 1 and 2 except:
(a) Tighten the screws to a torque of 20 Nm
(15 |bf ft).

SHEET METAL
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2B—01

Operation
Number

28—01—05

2B—02—05

2B-03—06

2B—04—06

28—05—07

2B—06—07

2B—07—08

2B—08—08

2B—09—08

2B-——10—09

2B—11—09

2B—12—09

2B—13—10

2B—14—10

2B—15—10

2B—16—11

CAB AND FITTINGS

Part 2 — Section B

Table of Contents
GENERAL

DOOR
Removal and Replacement

DOOR HANDLES
Remaoval and Replacement

SEAT ASSEMBLY
Removal and Refitment

SEAT HYDRAULIC SHOCK ABSORBER—(Type XL and XH)
Removal and Replacement

SEAT WEIGHT ADJUSTING MECHANISM (Type XL and XH)
Servicing—Disassembly and Reassembly

FLOOR MAT—(MF 590, 575 Tractors)
Removal and Refitment

FLOOR MAT—(MF 565 Tractor)
Removat and Refitment

FLOOR MAT—(MF 550 Tractor)
Removal and Refitment

SEAT{FLOOR INSPECTION PANEL
Removal and Refitment

FLOOR INSPECTION PANEL (MF 590, 575 Tractors}
Removal and Refitment

FRONT FLOOR INSPECTION PANEL—{MF 565 Tractor)
Removal and Refitment

BULKHEAD INSPECTION PANEL (MF 565 Tractor)
Removal and Refitment

BULKHEAD INSPECTION PANEL—(MF 5980, 575 Tractors)
Removal and Refitment

INSPECTION PANEL—TRANSMISSIION SPACER—(MF 550 Tractor)
Remaoval and Refitment

INSPECTION PANEL—TRANSMISSION SPACER (MF 565 Tractor)
Removal and Refitment

BULKHEAD TRIM PANEL—(MF 550 Tractor)
Removal and Refitment

Page
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05
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08

08
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2B—02

CAB AND FITTINGS

Operation .
Number Table of Contents
INTERIOR WHEEL ARCH TRIM—L.H.
2B—17—11 Removal and Replacement
INTERIOR WHEEL ARCH TRIM—R.H.
2B—18—11 Remgoval and Replacement
REAR WINDOW ASSEMBLY
2B—19—12 Removal and Refitment
REAR WINDOW STRUTS
2B—20—12 Removal and Replacement
REAR LOWER WINDOW ASSEMBLY
2B—21—12 Remaoval and Refitment
SIDE WINDOW ASSEMBLY
28—22—12 Remaoval and Refitment
SIDE WINDOW CATCH
2B—23—13 Removal and Refitment
WINDOW GLASS
2B—24-—13 Removal and Replacement
REAR LOWER WINDOW GLASS
2B—25—16 Removal and Replacement
. DOOR, SIDE WINDOW AND REAR WINDOW SEALS
2B—26—16 Removal and Replacement
INSTRUMENT PANEL COWL
2B—27—16 Removal and Refitment
REAR VIEW MIRROR AND BRACKET
2B—28—17 Remova! and Replacement
ROOF FILTER RETAINER
2B—29--17 Remaval and Refitment
REAR HEADLINER
2B—30—17 Removal and Refitment
RECIRCULATION AIR FLAP CONTROL
2B—31—18 Removal and Replacement
FRONT HEADLINER
2B—32—18 Remgpval and Refitment
AIR FLOW VENT PANEL
2B—33—19 Removal and Refitment
PLENUM CHAMBER
28—34—19 Removal and Refitment
BLOWER ASSEMBLY
2B—35—19 Removal and Replacement
BLOWER IMPELLORS
2B—36—20 Remaoval and Replacement
HEATER CONTROL VALVE
2B—37—20 Removal and Replacement
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2B—03

CAB AND FITTINGS

Operation Page
Number Table of Contents Number

HEATER HOSES 21
2B—38—21 Removal and Replacement

HEAT EXCHANGER 22
2B—39-22 Removal and Replacement

WINDSCREEN DEMISTER DUCTS 22
2B—40—22 Removal and Refitment

REAR CROSS BRACE 22
2B—41—22 Removal and Refitment

CAB ASSEMBLY (MF 565, 575, 590 tractors} 23
28—42—-23 Removal and Reptacement

CAB ASSEMBLY (MF 550 tractor) 23
2B—43-—23 Removal and Replacement
GENERAL

The cab is a welded all steel fabrication with an
integral safety frame of square section steel tube, Itis
lined throughout with anticoustic vinyl faced foam
which reduces the interior noise level to meet new
legisiation.

A laminated rubber and foam floor mat is also fitted.
The cab is glazed with toughened safety glass.
The right hand side window and rear screen are both
hinged to permit opening. A hinged lower window
is fitted below the rear view screen to give convenient
access to the implement controls.

The door (a two-door version is supplied for certain
market requirements) is lockable and a latch is fitted
to retain the door in the open position.

The cab is fitted with a comprehensive manually

controlled air ventilation/heating system. Filtered air
entering the cab roof from the rear passes to twin
blowers in the roof mounted plenum chamber
assembly.

Here the air is either heated or fed at ambient air
{emperaiure to the windscreen or cab interior by
means of adjustable vents.

Air recirculation is obtainable by sealing off the rear
air intake, whereby the cab interior air is re-cycled
using the twin blowers.

A heat exchanger is fitted adjacent to the air blowers
and fed by hot water from the engine water pump.
The temperature is controlled by a flow valve mounted
in the plenum chamber which is operated from
within the cab.
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2B—04
CAB AND FITTINGS

KEY TO FIGURE 1

1. Hose—water return

2. Hose—water feed

3. Windscreen demister duct

4. Heat exchanger

5. Blower unit 1

Woater flow control valve
Recirculation flap

Air filter

Air outlet grille—cab interior
Air outlet grille—cab exterior

Sopuo
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2B—05

DOOR
Removal and Replacement 2B—01—05
Removal
1. Remove the two bolts securing the door catch
bracket.
2. Remove the two split pins and washers from the
door hinges,

3. Lift the door and remove.
4. Remove the door hinge brackets.

Replacement

4. Reverse procedures 1-3 except:

{a) Align the new door having the hinge bracket
to door bolts finger tight only. Check that
the top edge is parallel with the cab roof.

DOOR HANDLES

Removal and Replacement 2B—02—05

Removal

1. Remove the two bolts securing the inner cover
plate.

2. Withdraw the cover plate.
3. Remove the four screws retaining the striker
housing.
4. Remove the two screws securing the exterior
door handle.
Remove the gasket.
Withdraw the exterior door handle.
With the striker housing secured in a vice
remove the circlip retaining the interior door
handle.
8. Withdraw the interior door handle.
9, Remove the fibre washer.
10. With the striker housing in a vice withdraw the
striker. .
11. Remove the return spring.

~Nom

Replacement
12. Reverse procedures 1-11.

CAB AND FITTINGS

Issue 1



2B—06

CAB AND FITTINGS

SEAT ASSEMBLY

Removal and Refitment 28—03—06

Removal

1. Disengage the seat runner lock by operating
the lever.

2. Maintain pressure on the lever, withdraw the
seat assembly forwards until it is clear of the
seat runners.

3. Remove the seat assembly from the cab.

Refitment
4. Reverse procedures 1-3.

SEAT HYDRAULIC SHOCK ABSORBER
(Type XL and XH)

Removal and Replacement 2B—04—06

Removal

1. Removethe seat assembly operation 2B—03—06.
WARNING: Beftore proceeding release the
seat spring tension by operating the rachet
to bring the indicator to position ‘—'.

2. Remove the circlips and clevis pin securing the
shock absorber troni pivot.

3. Invert the assembly and remove the circlip and
clevis pin from rear pivot.
4. Remove the shock absorber.

Replacement
5. Reverse procedures 1-4.
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2B—07

. SEAT WEIGHT ADJUSTING MECHANISM
{Type XL and XH)
Servicing 2B—05—07

Disassembly

1. Removethe seat assembly, operation 2B—03—06.

2. Remove the four screws securing the seat pan
and remove the pan.

WARNING: Before proceeding release the
seat spring tension by operating the ratchet
to bring the indicator to position '—', opera-
tion 28—04—06.

3. Remove the two screws and washers (three on
‘XH' units) securing the ratchet assembly
bracket to the frame.

4. Fully depress the frame assembly and remove

. the ratchet and sintered bronze bearing.

5. Remove the torsion bar. v

6. Remove the two screws and washers (three on
‘XH' units) securing the bearing support

bracket.
. 7. Remove the bracket and sintered bearing.

Reassembly

8. Check condition of components and replace as
necessary.

9. Reverse procedures 1-7.

FLOOR MAT—(MF 5%0-575 Tractors)
. Removal and Refitment 2B—06—07

Removal

1. Remove the floor mat kick plate.

2. Remove the gearbox filler plug cover plate by
removing the six securing screws.

3. From underneath the cab remove the circlip
retaining the differential lock pedal gaiter
support.

4, Withdraw the gaiter and support.

5. Slacken off the allen screw and remove the foot
throttie pedal.

6. Remove the floor mat from the cab.

Refitment
7. Reverse procedures 1-6.

CAB AND FITTINGS
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2B—08

CAB AND FITTINGS

FLOOR MAT—(MF 565 Tractor) 2B—07—08
Removal and Refitment

Removal

1. Remove the floor mat kick plate.

2. Remove the gearbox filler plug access cover.

3. Remove the six bolts and remove the trim panel.
4. From underneath the cab remove the circlip

retaining the differential lock pedal gaiter
support. )

5. Withdraw the gaiter and support.

6. Remove the foot throttle pedal by slackening the
securing allen screw.

7. Remove the floor mat from the cab.

Refitment
8. Reverse procedures 1-7.

FLOOR MAT-—(MF 550 Tractor)

Removal and Refitment 2B—08—08
Removal

1. Remove the floor mat kick plate.

2. Unscrew the differential lock pedal and remove.

3. Release the locknut and unscrew the foot
throttle pedal.

4. From underneath the cab remove the iwo
circlips retaining the throttle and differential
lock pedal gaiter supports and remove,

5. Remove the floor mat from the cab.

Replacement
6. Reverse procedures 1-5.

SEAT FLOOR/INSPECTION PANEL

Removal and Refitment 28—09—08
Removal

1. Remove the seat, operation 2B—03—06.

2. Remove six of the floor securing boits.

3. Remove the two rear sheet metal cover panels,
Part 2A.

4. Remove the three remaining bolts and securing
nuts, from beneath the floor.
5. Lift the floor panel and remove from the cab.

Refitment

6. Clean the joint faces between the panel and the
fioor and apply recommended sealing com-
pound (D).

7. Reverse procedures 1-6.
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2B—09

Y

FLOOR INSPECTION PANEL
(MF 590-575 Tractors)

Removal and Refitment 2B—10—09

Removal
1. Remove the bulkhead inspection panel,
operation 28B—13—10.
2, Remove L.H. floor mat kick plate.
3. Remove the gearbox filler plug cover plate by
- removing the six screws.
4. Remove the gear levers, Part 5B.
5. Lift the floor mat to gain access to the floor
inspection panel.
6. Remove the retaining bolts and lift out the panel.

Refitment

7. Clean the joint face between the panel and the
cab floor and apply recommended sealing com-
pound (D) to both joint faces.

8. Reverse procedures 1-6.

FRONT FLOOR INSPECTION PANEL
(MF 565 Tractor)

Removal and Refitment 2B—11—09

Removal
1. Remove the floor mat kick plate.
2. Remove the four bolts and withdraw the bulk-
head trim panel.
3. Remove the gearbox filler plug access cover.
4. Remove the six bolts and remove the trim panei.
5. Remove the six bolts and remove the gear lever

dust cover.

6. Lift the floor mat clear to the right hand side of
the cab.

7. Remove the six bolts securing the floor panel
and remove.

Refitment

8. Clean the joint faces between the panel and the
cab floor. Apply recommended sealing com-
pound (D) to both faces.

9. Reverse procedures 1-7.

BULKHEAD INSPECTION PANEL
(MF 565 Tractor)

Removal and Refitment

Removal 2B—12—09
1. Remove the front floor inspection panel, opera-
tion 2B—11—09.

2. Remove the two remaining securing bolts and
withdraw the bulkhead panel.

Refitment

3. Clean the joint faces between the panel and the
bulkhead. Apply a suitable seallng compound to
both faces.

4. Reverse procedures 1-2.

CAB AND FITTINGS
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2B—10

CAB AND FITTINGS

BULKHEAD INSPECTION PANEL
(MF 590, 575 Tractors)

Removal and Refitment 2B--13—10

Removal

1. Remove the bulkhead trim panel.

2, Remove the two retaining boits.

3. Loosen the floor mat kick plate.

4. Pull back the floor mat and remove remaining
securing bolt.

5, Withdraw the pane! from the cab.

Refitment

6. Clean the joint faces between the panel and the
bulkhead. Apply recommended sealing com-
pound {D) to both faces.

7. Reverse procedures 1-5.

INSPECTION PANEL—TRANSMISSION
SPACER—(MF 550 Tractor)

Remova! and Refitment 2B—14—10
Removal

1. Remove the floor mat. See 2B—08—08.

2. Remove the securing holts and remove the
inspection panel.

3. Remove the sealing compeund and clean the
joint faces.

Refitment

4, Apply recommended sealing compound (D) to
both joint faces.

5. Reverse procedures 1-3.

INSPECTION PANEL—TRANSMISSION
SPACER—(MF 565 Tractor)

Removal and Refitment 2B—--15—10

Removal

1. Remove the floor mat kick plate.

2. Remove the gearbox filier plug access cover.

3. Remove the six screws and remove the trim
panel.

4, Pull back the floor mat to clear the inspection
panel.

5. Remove the securing bolts and remove the
inspection panel. ‘

6. Remove the sealing compound and clean the
joint faces.

Refitment

7. Apply recommended sealing compound (D} to
both joint faces,
8. Reverse procedures 1-6.
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2B—11

SULKHEAD TRIM PANEL—(MF 550 Tractor)

Removal and Refitment 2B—16—11

Removal

1. Remove the instrument panel cowl, operation
2B—27—16.

2. Remove the clutch and brake pedal stops.

3. Remaove the gearbox filler plug mounting plate
by removing the six bolts.

4, Remove the gear levers, Part 5B.

5. Withdraw the trim panel from the cab.

Refitment
Reverse procedures 1-5.

INTERIOR WHEEL ARCH TRIM—L.H.
Removal and Replacement 2B—17—11

Removal

1. Remove seat assembly, operation 2B—03—06.

2. Disconnect the door catch by removing the two
retaining bolts.

3. Remove the door catch assembly by unscrewing
the assembly from the threaded boss located in
the wheel arch.

4, Remove the two screws securing the air outlet
grill and withdraw the grill.

5. Peel the foam backed trim away from the wheel
arch.

6. Remove all traces of adhesive and foam using
a scraper.

Replacement

7. Using recommended contact adhesive (E) lay
the new trim into position.
8. Reverse procedures 1-6.

INTERIOR WHEEL ARCH TRiM—R.H.
2B—18—11

1. Remove seat assembly.
2. Read as for operation 2B—17—11 but omit
procedures 2 and 3.

CAB AND FITTINGS
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CAB AND FITTINGS

REAR WINDOW ASSEMBLY
Removal and Refitment 2B—19—12

Removal

1. Unscrew the two knurled screws and lift off the
roof filter cover,

2. Raise and support the window.

3. Disconnect the window struts by removing the
retaining nuts.

4. Close window and remove the five bolts and
nuts securing the window assembly.

5. Withdraw the window assembly from the cab.

Refitment
6. Reverse procedures 1-5.

REAR WINDOW STRUTS
Removal and Replacement 2B—20—12

Removal

1. Raise the window. If replacing both struts fit a
suitable support,

2. Disconnect the strut from the window frame by
removing the securing nut,

3. Unscrew the lower ball connector from the cab
and remove the strut assembly.

4. It necessary repeat operations 1-3 for the other
strut.

Replacement

5. Reverse procedures 1-4.

REAR LOWER WINDOW ASSEMBLY

Removal and Refitment 2B—21—12

1. Remove the number plate, Part 2A,

2. Remove the five belts securing the rear lower
window to the cross-member.

3. Remove the window assembly.

Refitment

4. Reverse procedures 1-3.

SIDE WINDOW ASSEMBLY
Removal and Refitment 2B—22—12
Removal

1. Remove the bolts securing the window catch to
the window frame.

2. Remove the five bolts securing the window
assembly to the cab,

3. Remove the window assembly.

Refitment
4. Reverse procedures 1-3.
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2B—13

SIDE WINDOW CATCH
Removal and Refitment 2B—23—13

Removal

1.

Remove the two bolts and washers securing
the catch to the window frame.

9. Remove the two bolts and washers securing
the catch to the cab.
3. Remove the catch assembly.
4, Remove the ‘R’ clip.
5. Withdraw the clevis pin.
6. Remove retaining nut.
7. Withdraw the hinge bolt.
Refitment
8. Reverse procedures 4-7.
9. Refit the catch to the cah but do not tighten the
bolts.
10. Refit the catch to the window frame.
11.  Fully tighten the catch to cab securing bolts.

WINDOW GLASS
Removal and Replacement 2B—24—13
Special Tools: Locking strip replacer, Pt. No. 468 and

adaptor 18G 468A.

NOTE: the following procedure is used for all
the window glass with the exception of the
rear lower window.

Removal

1.

To remove the glass it defective, scratched,
chipped sic., prise out the locking strip at the
butt joint and remove completely from the rubber
moulding. (If the glass has shattered remove all
broken pieces).

With a firm pressure at one of the bottom
corners, press out the screen from the interior
of the cab.

Remove the rubber moulding and ensure that
the cab frame is clean and undamaged.

Replacement

4.

Press the glass rubber moulding into the cab
frame aperture with the butt joint at the bottom,
centre position.

With a knife trim off the moulding with a 9,5 mm
(3 in) overlap.

Force the overlap into position, producing a
neat tight butt joint.

Lubricate the screen rubber moulding with a soft
soap and water solution, petroleum jelly or a
silicone base lubricant to assist replacement of
the glass. .

WARNING: Before handling the aglass
ensure that hands are clean, dry and free of
tubricant.

Position the new glass into the bottom channel
of the rubber moulding.

CAB AND FITTINGS
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2B—14

CAB AND FITTINGS

10.

11.

12,

13.

14.

15.

Using a smooth edge lever feed the glass into
its correct seating in the rubber moulding. Use
the lever between the inner edge of the rubber
moulding and the glass.

NOTE: Replace the glass with the ‘TRIPLEX'
legend facing the outside of the cab.

Continue using the lever from the bottom R.H.
corner until the glass is in position.

Using the lubricant as in procedure (7} smear the
locking strip liberally and load it onto the
special tool.

Using the special tool insert the locking strip
into the rubber moulding using a firm pressure.
Start at.a point opposite the butt joint of the
rubber surround. i.e., the top of the frame—
centre position.

Trim the locking strip with an overlap of 3 mm

(4 in) approx. Force in the overlap preducing a
neat and tight butt joint.
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2B—15
CAB AND FITTINGS

777

1/

KEY TO FIGURE 2

1 Windscreen glass

2 Side window and door glass

3 Lower side window and lower door glass
4 Bulkhead glass

5 Rear lower window glass

6 Rear window glass

7 Rubber moulding

8 Locking strip
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2B—16

CAB AND FITTINGS

REAR LOWER WINDOW GLASS
Remuval and Replacement 2B—25—16
Removal

1.

Removae all broken glass from the window frame.

2. Scrape off all the sealer and clean the frame.
Replacement

3. Using suitable sealant strip, place it in position
onto the window frame as close to the inner
edge of the aperture as possible.

4. Place the new glass inta position, laying it anto
the sealing strip. Place the ‘'TRIPLEX' legend in
the top R.H. corner facing the outside of the cab.

5. Apply a firm even pressure onto the glass until

the sealant strip is compressed and has spread
to a rectangular section approximately half the
original thickness.

DOOR, SIDE WINDOW AND REAR WINDOW
SEALS

Removal and Replacement 2B—26—16
Special Tools: Wheel Part No. 600-358.

1.

Remove the rear window, operation 2B—19—12.

2. Remove the side window, operation 2B—22—12,

3. Remove the rubber seal moulding from the
windows and door.

Replacement

4. Ensure the retaining channel is clean and
undamaged.

5. Lubricate the channel and the new seal with a
soft soap solution, petroleum jelly or silicone
base grease.

6. Using Special Tool Pt. No. 600-358 press the
seal rubber into position. Position the wheel
onto the inner edge of the moulding and using a
firm pressure roll the moulding into the channel.

7. Work around the frame in one direction only
ensuring a good fit at each corner.

8. Trim the seal approximately 13 mm (05 in)
beyond the joint.

9. Force in the overlap to obtain a tight butt joint.

10. Reverse procedures 1-2,

INSTRUMENT PANEL COWL
Removal and Refitment 2B—27—16
Removal

1.

Remove the six bolts securing the cowl inside
the cab.

2. From outside the &ab remove the two bolts
securing the cowl to the front cross member.

3. Withdraw and remove the cowl from the cab.

Refitment

4,

Reverse procedures 1—3.
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2B—17

REAR VIEW MIRROR AND BRACKET
Removal and Refitment 2B—28—17

Removal

1. Remove the domed securing nut.

2. Remove the mirror.

3. Remove the two securing bolts at the upper
hinge.

4, Remove the two securing bolts at the lower
hinge.

5. Remove the spacers and bracket assembly.

Replacement
6. Reverse procedures 1-5,

ROOF FILTER RETAINER

Removal and Refitment 2B—20—17
Remeoval

1. Remove the rear window, operation 2B—19—12,
2. Remaove the filter element.

3. Lift out the retainer assembly.

4, Remove the centre retaining bracket.

5. Remove the L.H. retaining bracket and split pin.
6. Remove the four split pins securing the filter

catches and remove the support rod.
7. Remove the filter catches from the support rod.
8. Remove the R.H. main retaining bracket.

Refitment
9. Reverse procedures 1-8.

REAR HEADLINER
Removal and Refitment 2B—30—17

Removal

1. Release the interior light unit by removing the
two retaining screws.

2. Release the air flow vent unit by removing the
eight retaining screws.

3. Remove the two rearmost bolts from the plenum
chamber cover panel.

4. Remove the ten bolts securing the headliner.

CAB AND FITTINGS
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2B-—18
CAB AND FITTINGS

5. Puil back each corner of the foam insulating
panel to reveal the four remaining securing bolts
and remove the bolts.

6. With the aid of 2 second operator lower the
headliner- slowly from the rear of the cab and
thread the interior light unit out through its
aperture. .

7. Disengage the front edge of the rear headliner
from the front headliner,

B. Remove the headliner from the cab.

Refitment
9. Reverse procedures 1-8.

RECIRCULATION AIR FLAP CONTROL
Removal and Replacement 2B—31—18

Removal

1. Remove the rear headliner operation 2B—30—17.

2. Remove the two return springs.

3. Slacken the grub screw securing the control
knaob.

4, Remove the control knob, two nylon washers,
spring washer and the cam.

5. Check all components for wear.

Replacement

6. Check the condition of the foam air sealing on
the air flap. If damaged remove the strip com-
pletely from the flap and ensure that the sealing
tace is clean.

- 7. Remove backing paper from the new seli-
adhesive strip and place into position using a
firm pressure.

8. Reverse procedures 1-5.

FRONT HEADLINER
Removal and Refitment 25—32—138

Removal

1. Remove the vent panel, operation 2B—33—19.

2. Remove the two bolts securing the sun visor and
remove the visor.

3. Remove the four bolts and four screws securing

_the panel.

4, Disengage the front headliner from the rear
headliner.

5. Remove the headliner,

Refitment

6. Reverse procedures 1-5.
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2B—19

AIR FLOW VENT PANEL
Removal and Refitment 2B—33—19

Removal

1. Slacken the grub screw and withdraw the heater
control knob.

2. Remove the six securing screws and withdraw

the panel.
3. Disconnectthe cables from the blower and wiper
switches.
Refitment

Reverse procedures 1-3,
See Part 9 for correct position for re-wiring the
wiper and blower switches.

PLENUM CHAMBER
Removal and Refitment 2B---34—19

Removal

1. Remove the front headliner, operation
2B—32—18.

2. Remove the radiator cap and drain the cooling
system via the drain taps on the radiator and
cylinder block.

3. Disconnect the supply and return heater hoses.

4, Pull the wiper and blower switch wires through
the grommet in the plenum chamber,

5. Remove the four nuts and washers securing the
plenum chamber assembly to the roof.

CAUTION: The Plenum Chamber assembly
is heavy. Exercise care when lowering the
assembly from the roof. Use of a second
operator is recommended.

Refitment

6. Reverse procedures 1-5.

BLOWER ASSEMBLY

Removal and Replacement 2B—35—19
1. Remove the plenum chamber, operation
2B—34—19.

2. Remove the heat exchanger, operation
2B—39—22.

3. Disconnect the blower motor lead.

4. Remove the six bolts securing the blower and
motor assembly to the centre panel.

Replacement
Reverse procedures 1-4,

CAB AND FITTINGS
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2B—20

CAB AND FITTINGS

BLOWER iMPELLORS
‘Removal and Replacement 2B—36—20
Removal
1. Remove the motor and blower assembly,
operation 2B6—35—19.
2, Slacken the two grub screws and withdraw the
impellors.
Replacement
3. Reverse procedures 1-2, except:

NOTE: Ensure adequate clearance between
the impeilor and the casing.

HEATER CONTROL VALVE

Removal and Refitment 2B—371—20

Removal

1. Remove the plenum chamber assembly. See
2B—34—19. :

2. Disconnect the hose at the control valve.

3. Remove the four bolts that secure the centre
panel.

4. Remove the circlip and pull the control lever
forward to disengage.

5. Remove the two boits that retain the control
valve to the centre panel.

6. Remove the sealer from the stub pipe apertures
in the plenum chamber. Retain the plastic type
sealing compound and re-use during reas-
sembly.

7. By displacing the centre panel slightly remove
the control valve from the housing and centre
panel.

8. Withdraw the control lever.

Refitment

9, Reverse procedures 1-8.

10. Re-seal the control valve stub pipes at the
plenum chamber with the original sealer. See
procedure 6,

11. Re-seal any openings between the centre panel
and the plenum chamber with recommended
sealing compound (D).

12. Replace foam air seals if necessary.
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2B—21

. HEATER HOSES
Removal and Replacement 2B—3—21

Removal

1.

Remove the front headliner, operation 2B—32—18

2. Remove the radiator cap and drain the cooling
system via the drain taps on the radiator and
cylinder block.

3. Disconnect the heater hoses from the inlet and
outlet stub pipes.

4. Remove the plenum chamber, operation
2B—34—19.

5. Release the windscreen wiper motor, Part 9A.

6. Remove the protective sponge insert.

7. Remove the two securing bolts and withdraw the
trip switch mounting panel.

8. Disconnect the hoses from the bulkhead stub
pipes.

9. Withdraw both hoses from the R.H. cab pillar.

10. Remaove the hood, Part 2A.

11. Detach the hoses from the bulkhead to engine
block and from the bulkhead to water pump and

. remove.

Replacement

12. Reverse procedures 10 and 11.

13. Lubricate the exterior of the new hoses with
petroleum jelly, soap and water or similar and
feed the hoses into position from the bottom of
the R. H. cab pillar.

14, When the hoses appear at the roof pull them
into the cab with a pair of tongs or pliers. Take
care not to damage the hose.

15. Reconnect the hoses to the control valve
(IMLET) and heat exchanger (OUTLET).

16. Refit the protective sponge insert ensuring that
the wiring harness also passes between the
sponge.

17. Reconnect the hoses at the bulkhead transter

. 18.

19.
20.

pipes.

NOTE: The feed hose from the water pump
is connected to the control valve (INLET)
in the plenum chamber.

The return hose from the heat exchanger is
connected through to the engine cylinder block.
Replenish the cooling system.

Open the heater controf valve fully then run the
engine and replenish the cooling system as
necessary.

CAB AND FITTINGS
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2B—22

CAB AND FITTINGS

HEAT EXCHANGER
Removal and Replacement 2B—39—22

Removal

1. Remove the plenum chamber, operation
2B—34—19,

2. Disconnect the hose at the heat exchanger stub
pipe.

3. Remove the four bolts securing the heat ex-
changer.

4. Lift out the heat exchanger.

Replacement

5. Fit new self-adhesive foam air seals to the lower
front edge of the heat exchanger.

6. Replace the heat exchanger with the four
securing bolts.

7. Re-seal any openings between the heat ex-
changer and the plenum chamber with recom-
mended sealing compound (D).

WINDSCREEN DEMISTER DUCTS
Removal and Refitment 2B-—40—22
Removal

1. Pull the duct assembly from the front headliner.
2. Press out the fluted plate from the grommet.

Refitment

3. Reverse procedures 1-2,
Use a soap and water solution, petroleum jelly
or a similar lubricant to assist replacing the
rubber grommet. .

REAR CROSS BRACE

Removal and Refitment 2B-—41—22

Removal

1. Remove the rear lower window, operation
2B—21—12.

2. Remove the rear sheet metal panels, Part 2A.

3. Remaove the three rear seat floor retaining bolts
and nuts.

4. Remove the eight attachment bolts securing the
cross brace.

5. Withdraw the cross brace downwards and then
rearwards.

Refitment

6. Ensure the joint faces are clean and undamaged.

7. Apply a recommended sealing compound (D)
to both faces.

8. Replace the cross brace. If necessary expand
the rear cab frame with a hydraulic ram or
similar to ease replacement.

9. Replace retaining bolts and tighten to a torgue
ot 80 ib. f. (11 kgm).
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2B—23

CAB ASSEMBLY— (MF 565, 575 & 590 Tractors)
Removal and Replacement 2B-—42—-23
Special Tools: A crane of 2000 kg (2 tons) MINIMUM

capacity.

A bracket secured to the cab roof
(there are two tapped holes in the cab
roof designed solely for this purpose)
capable of supporting 2000 kg {2 tons).

Removal

1.

2.

3.

Carry out procedures 1-15, 17 and 18, operation
3A—04.

Carry out procedures 2 and 3, 5-10, 13 and 14,
operation 3A—08._

Carry out procedures 4, 5,7, 9, 10 and 13, opera-
tion 3A—06.

NOTE: Under no circumstances should
attempts be made to lift the tractor using
roof mountings.

Lift off the cab, taking care not to foul any com-
panents.

Strip out atl components to be transferred to the
new cab,

Replacement

6.

Transfer all required components to the new
cab. -

Carry out procedures 24 (a) and (b}, operation
3A—08.

Carry out procedures 30 (a), operation 3A—06.
Reverse procedures 1-4.

CAB ASSEMBLY (MF 550) Tractor
Removal and Replacement 2B—43—23
Special Tools: A crane of 2000 kg {2 Tons) MINIMUM

capacity.
A bracket screwed to the cab roof
{There are two tapped holes in the
cab roof designed solely for this pur-
pose) capable of supporting 2000 kg
(2 Tons}.

Removal

1.

Carry out procedures 1-7, 9-15, 17 and 18,
operation 3A—03.

2, Carry out procedures 4, 5, 6, 9 and 10, operation
3A—05.

3. Carry out procedures 2, 5, 6, 7 and 8, operation
3A--07.

4, Lift off the cab, taking care not to foul any
components.
NOTE: Under no circumstances should
attempts be made to lift the tractor using
the roof meuntings.

5. Strip out all companents to be transferred to the
new cab.

Reptacement

6. Transfer all required components to the new
cab.

7. Carry out procedure 29 (a), operation 3A—05.

8. Carry out procedures 22 (a) and (b), operation
3A—07.

9. Reverse procedures 1-4,

CAE AND FITTINGS
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3A—01

Operation
Number

3A—01—02
3A—02—04

3A—03—06

3A—04—08

3A—05—10

3A—06—12

JA—(07—14

3A—08—16

GENERAL

SPLITTING THE TRACTOR

SPLITTING THE TRACTOR

Part 3 — Section A

Table of Contents
SPLITTING THE TRACTOR

GENERAL

SPLITTING THE TRACTOR BETWEEN THE FRONT AXLE AND THE ENGINE
Splitting Procedure (MF 550)
Splitting Procedure (MF 565, MF 575 and MF 530)

SPLITTING THE TRACTOR BETWEEN

THE ENGINE AND THE TRANSMISSION
Splitting Procedure (MF 550)

Splitting Procedure {MF 565, MF 575 and MF 580)

SPLITTING THE TRACTOR BETWEEN THE TRANSMISSION AND SPACER
HOUSING AND WITHDRAWING THE ENGINE AND TRANSMISSION
FORWARDS

Splitting Procedure (MF 550}

SPLITTING THE TRACTOR BETWEEN THE SPACER HOUSING AND THE
CENTRE HOUSING AND WITHDRAWING THE ENGINE AND TRANS-
MISSION FORWARDS

Splitting Procedure (MF 565, MF 575 and MF 580)

SPLITTING THE TRACTOR BETWEEN THE TRANSMISSION AND SPACER
HOUSING AND WITHDRAWING THE CENTRE HOUSING AND REAR
AXLE REARWARDS

Splitting Procedure (MF 550)

SPLITTING THE TRACTOR BETWEEN THE SPACER HOUSING AND THE
CENTRE HOUSING AND WITHDRAWING THE CENTRE HOUSING AND
REAR AXLE REARWARDS

Splitting Procedure (MF 565, MF 575 and MF 590)

This section gives the procedures for splitting the
tractor at four main points allowing access to the
four major mechanical assemblies of the tractor.

Page
Number

o1

02

10

12

14

16
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3A—02

SPLITTING THE TRACTOR

SPLITTING THE TRACTOR BETWEEN THE
FRONT AXLE AND ENGINE

Splitting Procedure (MF 550)

3aA—01—-02

Disassembly

1.

bl S

10.
1.

Remove the radiator cap and drain the cooling
system via the drain taps on the radiator and
cylinder block.

Disconnect the battery negative cable at the
battery and the positive cable at the starter
solenoid.

Remove the hood, Part 2A.

Disconnect the steering pipes.

Remove the pipe.

Disconnectt the oil pipes (it fitted).

Disconnect the radiator top and botiom hoses.
Disconnect the headlight and horn wires and
thread them through the retaining clips to leave
the cable on top of the engine.

Disconnect the air cleaner indicator wires.
Disconnect the radiator support bar.
Disconnect the windscreen washer pipe.

Apply the tractor handbrake.

Issue |

13.

Support the nose assembly using a jib crane
and chain.

14. Support the tractor under the sump using a
suitable jack stand.

15. Fit hard wood wedges between the front axle
casting and beam on both sides to prevent the
beam from pivoting.

16. Remove the two bolts, one nut and washers
from the left hand side of the tractor.

17. Remove the two bolts, spacer, nut and washers
from the right hand side of the tractor.

18. Carefully wheel the two front wheels, front axle
and jiby crane forwards away from the engine.
WARNING: Take care to keep the front
axle assembly level once it has been with-
drawn from the engine, otherwise it could
overbalance and cause injury.

Reassembly

19. Reverse procedures 1 to 18, except:

Tighten the front axle retaining nuts and bolts to
a torque of 235 Nm (175 Ibf tt).




3A-—-03

SPLITTING THE TRACTOR

) @
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3A—04

SPLITTING THE TRACTOR

SPLITTING THE TRACTOR BETWEEN THE
FRONT AXLE AND ENGINE

Splitting Procedure

3A—02—04

(MF 565, MF 575 and MF 590)
Disassembly

1.

-

bl ol i al

Remove the radiator cap and drain the cooling
system via the drain taps on the radiator and
cylinder black.

Disconnect the battery negative cable at the
battery, and the positive cable at the starter
solenoid.

Remove the hood, Part 2A.

Discennect the steering pipes.

Remove the pipe.

Disconnect the oil pipes (if fitted).

Disconnect the radiator-top and bottom hoses.
Disconnect the head lights and horn wiring.
Disconnect the windscreen washer pipe.
Disconnect the air ¢leaner indicator cables and
thread them through the retaining clips, to leave
the cables on top of the engine.

Issue 1

1.
12,

13.

14.

15.

16.

17.

Apply the tractor hand brake.

Support the nose assembly using a jib crane
and chain.

Support the tractor under the sump using a
suitable jack stand.

Fit hard wood wedges in between the front axle
casting and axie beam on both sides to prevent
the beam from pivoting.

Remove the bolt.

Remove the four bolts, two nuts, washers, shims
and spacers (if fitted).

Carefully wheel the two front wheels, front axle
and jib crane forwards away from the engine.
WARNING: Take care to keep the front
axle assembly level once it has been with-
drawn from the engine, otherwise it could
overbalance and cause injury.

Re-assembly

Reverse procedures 1 to 17 except:
Tighten the front axle retaining nuts and bolts
to a torque of 270 Nm (200 |bf ft).

18.

—a
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JA—06

SPLITTING THE TRACTOR

SPLITTING THE TRACTOR BETWEEN THE
ENGINE AND THE TRANSMISSION

Splitting Procedure (MF 550) 3A—03—06
Special Tool: 270 Rail Trolley

Disassembly

1. Apply the tractor hand brake.

2. Remove the radiator cap and drain the cooling

system via the drain taps on the radiator and

engine block.

Remove the hood, Part 2A.

Disconnect the battery.

5. Remove the orbitrol steering pump, but teave the
pipes connected, Part 2A.

6. Disconnect the throttle rod, slacken the two
bolts on the right hand bracket, pull the throttle
cross rod to the right, until it is dislocated from
the left hand bracket.

7. Disconnect the fuel feed and return pipes.

8. Disconnect the oil pipes (if fitted).

9. Disconnect the lower of the two top wire con-
nectors,

10. Disconnect both bottom wire connectors and
the screw retained wire.

12. Disconnect the safety start wires,

13. Disconnect the fuel gauge sender wire.

14. Disconnect the heater hoses.

15. Disconnect the tachometer drive cable.

16. Remove the starter motor, Part 9A.

17. Disconnect the windscreen washer feed and

‘return pipes.

18. Discennect the stop control cable.

19. Remove the tool box and the two bolis.

20. Place hardwood wedges between the front axle
support casting and the front axle beam on both
sides, to prevent the beam from pivoting.

21.  Using 270, support the tractor under the trans-
mission with the fixed stand, and under the
engine sump with the rails and trolley.

22. Remove the fourteen bolts and one nut.

23. Withdraw the engine and front axle forwards.

- La

Reassembly

24.  Align the engine with the transmission (two
guide studs made to the given dimensions and
fitted in each side of the transmission flange,
wili assist in alignment).

25. Turn the flywheel, and at the same time push the
engine and front axle towards the transmission,
Turning the flywheel aligns the clutch plate
splines with the gearbox main and p.t.o. input
shaft splines. Continue pushing and turning until
the engine and transmission flanges meet.
NOTE: Do not fit and tighten any of the
bolts until the two flanges meet, or serious
damage may occur to the transmission and
clutch.

26. Fit some of the bolts, remove the guide studs,
fit the remainder of the bolts and nut, and tighten
them to a torque of 75 Nm ({55 Ibf ft).

27.  Reverse procedures 2 to 21.

28. Adjust the clutch linkage, Part 5A.

fssue
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KEY TO Fig. 24

A, 11,1 mm (& in) D. 12,7 mm (£ in)
B. 6,4 mm ({in) E. 25 mm (1in)
C. 32mm(4in) F. 100 mm (4in)

G. %&in—14 UNC—2A THREAD
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SPLITTING THE TRACTOR

SPLITTING THE TRACTOR BETWEEN THE

ENGINE AND THE TRANSMISSION

Splitting Procedure 3A—04—08
(MF 585, MF 575 and MF 590)

Special Toal: 270 Rail Trolley

Disassembhly '

1. Anpply the tractor hand brake.

2. Remove the radiator cap and drain the cooling
system via the drain taps on the radiator and
engine block.

3. Remove the hood. Part 2A.

4. . Disconnect the battery.

5. Remove the orbitrol steering pump, but leave the
pipes connected. Part 7B.

6. Releasethe spring, remove the bolts and bracket.

7. Disconnect the fuel feed and return pipes.

8. Disconnect the oil pipes (if fitted).

9. Disconnect the wire connectors and wire from

the left hand connector block.

10. Disconnect the headlight wire connector from
the right hand connector block.

11. Disconnect the fuel gauge sender wire.

12. Disconnect the earth wire at the rear of the

- engine, near the throttle cross rod.

13. Disconnect the safety start wires.

14. Disconnect the heater hoses.

15. Disconnect the windscreen washer feed and
return pipes at the front of the cab.

16. Remove the starter motor, Part 9A.

17. Disconnect the tachometer drive cable {and
unclip it} from the front of the engine.

18. Disconnect the stop control cable.

19. Place hardwood wedges between the front axle
support casting, and the front axle beam on both
sides, {o prevent the beam from pivoting.

20. Using 270, support the tractor under the trans-
mission with the fixed stand, and under the
engine sump with rails and trolley.

21.  Remove the fourteen bolts and one nut.

22. Withdraw the engine and front axle forwards.

Reassembly

23. Align the engine with the transmission, (two
guide studs made to the given dimensions and
fitted in each side of the gearbox flange, will
assist in alignment).

24. Remove the plug. .

25. Using a suitable leverturn the flywheel, and at the
same time push the engine and front axle
towards the transmission. Turning the fiywhee!
aligns the clutch plate splines with the gearbox
main and p.t.o. input shaft splines. Continue
pushing and turning until the engine and trans-
mission flanges meet.

NOTE: Do not fit any of the bolts until the
two flangesi meet, or serious damage may
accur to the transmission and cluich.

26. Fit same of the bolts, remove the guide studs,
fit the remainder of the bolts and nut, and tighten
them to a torque of 75Nm {55 ibt ft).

27. Refit the plug.

28. Reverse procedures 2 to 20.

29. Adjust the clutch linkage, Part 5A.

Issue |
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KEY TO Fig. 23

A. 11,1 mm (% in) D. 12,7 mm (4 in)
B. 64 mm{}in) E. 25 mm (1in)
C. 32 mm (}in) F. 100 mm (4 in)

G. % in—14 UNC—2A THREAD
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SPLITTING THE TRACTOR

SPLITTING THE TRACTOR BETWEEN THE
TRANSMISSION AND SPACER HOUSING
AND WITHDRAWING THE ENGINE AND
TRANSMISSION FORWARDS

Splitting Procedure (MF 550)

JA—05—10

Special Tools: 270 Rail Trolley

MF 365-1 Plates

MF 365-3 Short Support Bars
MF 365-6 Bar Pins

MF 365-7 Tommy Bar

MF 365-8 Stands

Disassembly

1.

il

©wa oo

10.

11.

12.

13.

14,

15.
16.

Split the tractor between the engine and trans-
mission, operation 3A—03—06, procedures,
1 to 20.

Remove the fuel tank Part 4C.

Drain the transmission oil via the drain plugs on
the transmission case and centre housing.
Disconnect the Multi-Power linkage, (if fitted).
Remove the gear levers, Part 5B.

Disconnect the cab earth strap.

Remove the access panel, Part 2B.

Disconnect the oil pipe (if fitted).

Slacken the nut and disconnect the rod from the
clutch arm. ‘
Remove the four locknuts, nuts, washers,
spacers, shims, bolts and washers securing the
front of the cab to the brackets.

Using 365-1, 3, 6, 7 and 8 raise the cab approx-
imately 50 mm (2 in ) at the front.

Using 270 support under the centre housing
with the stand, and under the transmission with
the trolley and rails.

Remaove the 16 bolts and nine nuts securing the
gearbox and $pacer flanges.

Withdraw the front axfe, engine and transmission
forwards.

Discard the gasket.

Remove tke split pin from the shear tube only
it absolutely necessary.

Re-assembly

17.

18,

19.

20.

21,

It the split pin has been removed, refit it in the
centre of the five pairs of holes in the shear tube.
Fit the rear drive shaft into the epicyclic highflow
coupler, with the highflow gear lever in iow gear,
and the main gear lever in the third gear position.
Fit the shear tube on to the pinion with the hofes
around the tube towards the front.

Fit two guide studs (made to the dimensions
given), in to the top left and right hand sides of
the transmission flange, using them to support
a new, dry gasket.

Using a suitable lever, turn-the flywheel.

Push the front axle, engine and transmission
towards the spacer and centre housing, aligning
the guide studs in the transmission with the
corresponding holes in the centre housing.

23,

24,

25,

26.

27,

28,

29.

Continve turning and pushing until the two
flanges meet. h

NOTE: Do not fit and tighten any of the
bolts until the two flanges meet, or serious
damage may occur to the p.t.o. and main
drive components. To facilitate easy re-
assembly, the spacer and transmission
flanges must be aligned as near as possible.

Secure the two flanges with a nut and bolt on
each side.
Remave the Response Control side cover,
operation 8A—03, procedures 14 to 20.
Push the shear tube forwards (which will push
the rear drive shaft against a spring, continue
pushing until the spring is fully compressed)
and measure the distance between the shear
tube and locking collar. This measurement
should be 0,4 to 2,5 mm (G-015 to 0-100 in).

If the end float is not within the specified limits,

separate the spacer and centre housing. Remove

the split pin and reposition it nearer the front of
the shear tube if the measurement is too large,
or nearer the rear of the shear tube if the
measurement is too small. Repeat procedures

20 to 23 and 25 until the end float obtained is

within the specified limits. '

Remove the guide studs, fit the gearbox and

spacer flange securing nuts and bolts, and

tighten them to a torque of 88Nm (65 Ibf )
starting at bolt 'A' and working in a clockwise
direction (viewing the tractor from the rear) to
bolt ‘P’, two rotations around the flange are to be

completed, and finish by tightening bolts ‘A’

and 'B' a third time.

Refit the Response Control side cover, operation

8A—10, procedures 1 to 9 of ‘Response Contral’,

Reverse procedures 1to 12, except:

(a) Tighten the four cab front mounting primary
nuts and bolts until the distance between the
top and bottom of the rubber mounting is
254 mm (1 in).

Apply a few drops of recommended sealant
'C’ to the bolt threads protruding from the
primary nuts. With a spanner securely
retaining the primary nuts, fit and tighten
the locknuis to a torque of 68 Nm (50 Ibf ft).

(b) Adjust the clutch linkage, Part 5A.

(c) Fill the transmission with an approved oil to
the required level.

KEY TO Fig. 20

A. 11,1 mm (& in) D. 12,7 mm (4 in)
B. 64 mm (}in) E. 25 mm (1)
C. 32mm(tin) F. 100 mm (4 in)

G. & in—14 UNC— 2A THREAD
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SPLITTING THE TRACTOR

SPLITTING THE TRACTOR BETWEEN THE
SPACER HQUSING AND THE CENTRE
HOUSING AND WITHDRAWING THE ENGINE
AND TRANSMISSION FORWARDS

Splitting Procedure

3JA—06—12

(MF 565, MF 575 and MF 590)
Special Tools: 270 Rail Trolley

MF 365-1 Plates

MF 365-4 Long Support Bars
MF 365-6 Bar Pins

MF 367-7 Tommy Bar

MF 365-8 Stands

Disasserhbly

1.

11.

12,

13.

14,

15.

6.
17.

Split the tractor between the engine and trans-
mission, operation 3A—04—08, procedures 1 to
15 and 17 to 19.

Remove the fuel tank, Part 4C.

Drain the transmission oil via the drain plugs on
the transmission case and centre housing.
Remove the Multi-Power rod (if fitted).
Remove the gear levers, Part 5B.

On MF 565 tractors, remove the access panel,
Part 2B.

Slacken the turnbuckle, and disconnect the rod
from the clutch arm.

Disconnect the oil pipe {if fitted).

Remaove the three cab rear lower panels, Part 2A.
Remove the four locknuts, nuts, washers,
spacers, shims, bolts and washers securing the
front of the cab to the brackets.

Using MF 365-1, 4, 6, 7 and 8, raise the cab
approximately 50 mm (2 in) at the front.

Using 270, support under the centre housing
with the stand, and under the spacer with the
trolley and rails.

Disconnect the cab earth strap.

Remove the 16 bolts and nine nuts securing the
spacer and centre housing flanges.

Withdraw the front axle, engine, transmission
and spacer forwards.

Discard the gasket.

Remove the split pin from the shear tube only if
absolutely necessary.

Re-assembly ‘

18.

19,

20.

21.

22.

If the split pin has been removed, refit it in the
centre of the five pairs of holes in the shear tube.
Fit the rear drive shaft into the epicyclic highflow
coupler, with the highfiow gear lever in low gear,
and the main gear leverin the third gear position.
Fit the shear tube on to the pinion with the holes
around the tube towards the front.

Fit two guide studs (made to the dimensions

given), in to the top left and right hand sides of.

the spacer rear flange, using them to support a
new, dry gasket.

Remove the plug and, using a suitable lever, turn
the flywheel.

23.

24,
25.

26,

27.

28.

29.

30.

Push the front axle, engine, transmission and
spacer towards the centre housing, aligning the
guide studs in the spacer with the corresponding
holes in the centre housing. Continue turning
and pushing until the two flanges meet.
NOTE: Do not fit and tighten any of the
bolts until the two flanges meet, or serious
damage may occur to the p.t.o. and main
drive components. To facilitate easy re-
assembly, the spacer and centre housing
flanges must be aligned as near as possible,
Secure the two flanges with a nut and bolt on
each side.

Remove the Response Control side cover,
operation BA—03, procedures 14 to 20.

Push the shear tube forwards {which will push
the rear drive shaft against a spring, continue
pushing until the spring is fully compressed) and
measure the distance hetween the shear tube
and locking collar. This measurement should be

" 0,410 2,5 mm (0-015 to 0-0100 in).

If the end float is not within the specified limits,
separate the spacer and centre housing. Remove
the split pin and reposition it nearer the front of
the shear tube if the measurement is too large, or
nearer the rear of the shear tube if the measure-
ment is too small. Repeat procedures 21 to 24
and 26, until the end float obtained is within the
specified limits.

Remove the guide studs, fit the nuts and bolts,
and tighten them to a torque of 88 Nm (65 Ibf ft)
starting at bolt ‘A’ and- working in a clockwise
direction (viewing the tractor from the rear) to
bolt ‘P, two rotations around the flange are to be
completed, and finish by tightening bolts ‘A’ and
‘B’ a third time.

Refit the Response Control side cover, operation
8A—10, procedures 1 to 9 of ‘Response Control’,
Reverse procedures 1 to 13, except:

{a} Tighten the four cab front mounting primary
nuts and bolts until the distance between the top
and bottom of the rubber mountings is 25,4 mm
(1in), apply a few drops of recommended
sealant ‘'C' to the bolt threads protruding from
the primary nuts. With a spanner securely
retaining the primary nuts. fit and tighten the
locknuts to a torque of 68 Nm (50 Ibf ft).

(b) Adjust the linkage, Part 5A.

(¢) Checkthe Multi-Power for correct operation.
(d) Fill the transmission with an approved oil to
the required level.

KEY TO Fig. 2

A

B.
C.

11,1 mm (& in) D. 12,7 mm (} in)
6,4 mm (4 in) E. 25mm {1in)
3.2mm (g in} F. 100 mm (4 in)

G. %in—14 UNC—2A THREAD
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SPLITTING THE TRACTOR

SPLITTING THE TRACTOR BETWEEN THE
TRANSMISSION AND SPACER HOUSING
AND WITHDRAWING THE CENTRE HOUSING
AND REAR AXLE REARWARDS

Splitting Procedure (MF 550) JA—07—14
Special Tools: See Operation 3A—05—10

Disassembly

NOTE: Ensvure that there is a minimum distance
of 1143 mm (45 in) between the inside edges of the
rear wheels.

Remove the hood, Part 2A.

Remove the three cab rear lower panels Part 2A.

Remove the fuel tank, Part 4C.

Drain the transmission oil via the drain plugs on

the transmission case and centre housing.

Disconnect the response control rod.

Disonnect the differential lock rod:

Disconnect the footbrake and handbrake rods.

Disconnect the auxiliary feed and return hoses

(if fitted).

9. Disconnect the p.to. rod.

10. Remove the access panel, Part 28.

11. Disconnect the ail pipe, (if fitted).

12. Disconnect the hydraulic quadrant rods.

13. Remove the nuts and bolts securing the cab
mounting plates to the trumpet housings.

14. Using MF 365-1, 3, 6, 7 and B raise the cab
approximately 150 mm (6 in) at the rear.

15. Using 270, support under the transmission with
the stand, and under the centre housing with the
trolley and rails.

16. Remuove the 16 bolts and 9 nuts securing the
gearbox and spacer flange.

17. Withdraw the rear axle, centre housing and
spacer housing rearwards.

18. Discard the gasket.

Eal o

@~ oo

19. Remove the split pin from the skear tube only if
absolutely necessary.

Reassembly
20. Carry out operation 3A—05—10, procedures
17 to 21.

21. Push the rear axle, centre housing and spacer
housing towards the transmission aligning the
guide studs in the transmission with the corres-
ponding holes in the centre housing. Continue
turning and pushing until the two flanges meet.

NOTE: Do not fit and tighten any of the
bolts until the two flanges meet, or serious
damage may occur to the p.t.o. and main
drive components

To facilitate easy re-assembly, the spacer
and transmission flanges must be aligned
as near as possible,

22. Carry out operation 3A—05—10, procedures

23 to 28.

23. Reverse procedures 1 to 15, except:

(a}) Apply a few drops of recommended sealant
‘C' to the threads of the cab mounting
bracket holts, and tighten them to a torque
of 230Nm (170 Ibf ft).

(b) Tighten the rear mounting primary nuts and
bolts (forward pair only} until the distance
between the top and bottom of the rubber
mounting is 45 mm (1.75in), then apply a few
drops of recommended sealant 'C’ to the
bolt threads protruding from the primary
nuts. Fit and tighten the locknut to a torque
of 68 Nm (50 Ibf ). .

(c} Adjust the brake linkage, Part 6A.

(b) Fiil the transmission with an approved oil to
the required level. N

iz
N )l
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SPLITTING THE TRACTOR

SPLITTING THE TRACTOR BETWEEN THE
SPACER HOUSING AND THE CENTRE
HOUSING AND WITHDRAWING THE CENTRE
REAR AXLE REARWARDS
Splitting Procedure

(MF 565, MF 575 and MF 560)
Special Tools: See Operation 3A—06--12

Disassembly

3A—08—16

NOTE: Ensure that there is a minimoum distance
of 1143 mm (45 in) between the inside edges of the
rear wheels.

Remaove the hood, Part 2A.

Remove the three cab rear lower panels, Part 24,

Remove the fuel tank, Part 4C.

Drain the transmission oil via the drain plugs on

the transmission case and centre housing.

5. Disconnect the response control rod.

6. Disconnect the difterential lock rod.

7. Remove the handbrake rods, allowing the foot
brake rods to drop down at the rear.

8. Disconnect the cab earth strap.

9. Discannect the auxiliary feed and return hoses
(if fitted).

10. Disconnect the p.t.o. rod.

11. On MF 565 tractors, remove the access panel
Part 2B.

12. Disconnect the oil pipe (if fitted).

13. Disconnect the hydraulic quadrant rods.

14. Remove the four rear mounting bolts and
stabiliser chain brackets securing the cab risers
to the trumpet housing.

15. Using MF 365-1, 4, 6, 7 and 8, raise the cab
approximately 50 mm (2 in) at the rear.

16. Using 270, support under the spacer with the

stand and under the centre housing with the

trolley and rails,

Ll

17. Remove the 16 bolts and 9 nuts securing the

spacer and centre housing flanges.

18. Withdraw the rear axle and centre housing
rearwards.

19. Discard the gasket.

20. Remove the split pin from the shear tube only if
absolutely necessary.

Re-assembly

21. Carry out operation 3A—06—12, procedures 18
to 22.

22. Push the rear axie and centre housing towards
the spacer, aligning the guide studs in the
spacer with the corresponding holes in the
centre housing. Continue turping and pushing
until the two flanges meet.

NOTE: Do not fit and tighten any of the
bolts until the two flanges meet, or serious
damage may occur to the p.t.o. and main
drive components.

To facilitate easy re-assembly, the spacer
and centre housing flanges must be aligned
as near as possible.

23. Carry out operation 3A—05-12, procedures 24

to 29.

24. Reverse procedures 1 to 16, except:

(a) Apply a few drops of recommended sealant
‘C' to the threads of the cab riser/stabiliser
mounting bracket bolts, and tighten them to
a torque of 230 Nm (170 Ibf ft).

(b) Tighten the rear mounting primary nuts and
bolts (forward pair only) unti! the distance
between the top and bottom of the rubber
mounting is 45 mm (1.75 in}, then apply a
few drops of recommended sealant'C' to the
bolt threads protruding from the primary
nuts, Fit and tighten the locknut to a torque
of 68 Nm {50 Ibf f1).

(c) Adjust the brake linkage, Part 6A.

(d) Fill the transmission with an approved oil to
the required level.
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MF 500 SERIES TRACTOR
WORKSHOP SERVICE MANUAL

PART 4

Publication No. 1856 072 M1

comprising

A ENGINE
B COOLING SYSTEM
C FUEL SYSTEM AND AIR CLEANER



4A—-01

Operation
No,

4A—01—04
4A—02—04

4A—03—05
4A—04—05

4A—0506
4A—06—06

4A—07—07

4A—08—08
4A—09—09

4A—10—11

4A—11—12

4A—12—13
4A—13—13

4A—14—14

4A—15—14

4A—16—14

4A—17—15

4A—18—15
4A—19—16
4A—20—16

4A—21—17

. 4A—22—18

4A—23--18
4A—24—19

4A—25—20

4A—26—21
4A—2702

4A—28—23

4A—29—24

4A—-30—25

ENGINE

AD3. 152 ENGINE
Part 4—Section A
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ROCKER COVER
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Removal and Refitment
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CYLINDER HEAD
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Servicing

VALVE SEAT INSERTS
Fitting Procedure

TIMING CASE COVER

Removal and Refitment

TIMING GEARS

Idler Gear and Hub

Removal and Refitment

Camshaft Drive Gear

Removal and Refitment

Fuel Pump Drive Gear

Removal and Refitment
Crankshaft Drive Gear

Removal and Refitment
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TIMING CASE

Removal and Refitment
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Removal and Refitment

Ring Gear Removal and Refitment
Housing Removal and Refitment
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CONNECTING ROD BIG END BEARINGS
Removal and Refitment

PISTONS AND CONNECTING RODS
Removal and Refitment

Servicing

. CYLINDER LINERS

Remaoval and Replacement

CRANKSHAFT
Thrustwashers, Removal
and Refitment
Crankshaft Removal

and Refitment

Page
No.

05

07

11
12

13

14
15

15

17
18

18

20

21

23

24

Issue |



4A-02

ENGINE

GENERAL

The Perkins AD3, 152 engine is a three cylinder,
water cooled, direct injection diesel unit. It has a
nominal bore diameter of 91,44 mm (3.6 in) and a
stroke of 127 mm (5 in).

The engine has overhead valves mounted vertically
in the cylinder head. A gear driven camshaft located
in the right hand side of the cylinder block operates
the valves via tappets, and a series of rocker levers
located an a shaft mounted on top of the cylinder
head.

The cylinder black and crankcase form an integral
casting and are fitted with fulf length repiaceable
flanged cast iron liners.

The aluminitm pistons have a toroidal cavity in the
head and are fitted with four piston rings. The pistons
are attached to their connecting rods by fully floating
gudgeon pins retained by circlips. The big end
bearings are replaceable and consist of a thin steel-
shell lined with an aluminium-tin alloy.

The engine is lubricated by force feed: The oil is
drawn from the sump, via a strainer, by a rotary pump
driven by the crankshaft. The oil passes through a
filter befare being circulated under pressure around
the engine.

The crankshaft is mounted in four replaceable
aluminium-tin alloy lined bearings held in position by
cast iron bearing caps. Thrust is absorbed by four
washers located on both sides of the rear main
bearing cap and cylinder block housing.

Maximum Engine Power at 2 250 'revfmin.
MF 550 — 47 PS (DIN 70020)
— 49 hp (BS. AU 141 Ambient Conditions).
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4A—03

FAULT FINDING CHART

ENGINE

Fault

Possible Cause

Low cranking speed

Will not start

Difficult starting

Lack of power

Misfiring

Excessive fuel consumption
Black Exhaust

Bluefwhite exhaust

Low oil pressure

Knocking

Erratic running

Vibration

High oil pressure
Overheating

Excessive crankcase pressure
Poor compression

Starts and stops

-

. 3, 4.
6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 17, 18, 19, 20, 22, 31, 32, 33. )
, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 18, 19, 20, 21, 22, 24, 29, 31, 32, 33..
9,
9,

*

10, 11, 12, 13, 14, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 31, 32, 33.
. 9, 10, 12, 13, 14, 16, 18, 19, 20, 25, 26, 28, 29, 30, 32

11, 13, 14, 16, 18, 19, 20, 22, 23, 24, 25, 27, 28, 29, 31, 32, 33

i1, 13, 14, 16, 18, 19, 20, 22, 24, 25, 27, 28, 29, 31, 32, 33

4, 16, 18, 19, 20, 25, 27, 31, 33, 34, 35, 45, 56

4, 36, 37, 38, 39, 40, 42, 43, 44

9, 14, 16, 18, 19, 22, 26, 28, 29, 31, 33, 35, 36, 45, 46, 48.

7,8, 9, 10, 11, 12, 13, 14, 16, 20, 21, 23, 26, 28, 29, 30, 33, 35, 45, 48.
13, 14, 20, 23, 25, 26, 29, 30, 33, 45, 47, 49.

4, 41,

11, 13, 14, 16, 18, 19, 24, 25, 45, 50, 51, 52, 53, 54, 57.

25, 31, 33, 34, 45, 55

11, 19, 25, 28, 29, 31, 32, 33, 34, 46, 48.

10, 11, 12.

wm oo v o

CEONAM AW~

Battery capacity low.
Bad electrical connection.
Faulty starter motor.

Incorrect grade of lubricating oil. 33.

Low cranking speed.
Fuel tank empty.

Faulty stop control operation.

Blocked fuel feed pipe.
Faulty fuel lift pump.
Choked fuel filter.
Restriction in air cleaner.
Air in tuel system.

Faulty fuel injection pump.

Key to Fault Finding Chart

30. Incorrect high pressure pipes.

31. Waorn cylinder bores,

32. Pitted vaives and seats.

Broken, worn or sticking piston ring/s.

34, Waorn valve stems and guides.

35. OQverfull oil bath air cleaner or incorrect grade of
oil.

36. Waorn or damaged bearings.

37. Insufficient oil in sump.

38. Blocked sump strainer.

39. Qil pump worn.

40. Pressure relief valve sticking open.

41, Pressure relief valve sticking closed.

Faulty atomisers or incorrect type.
Incorrect use of cold start equipment.
Faulty cold start equipment.

Broken fuel injection pump drive.
Incorrect fuel pump timing.

tncorrect valve timing.

Poor compression.

Btocked fuel tank vent.

Incorrect type or grade of fuel.

Sticking throttle or restricted movement.

Exhaust pipe restriction. :
Cylinder head gasket leaking.
Overheating.

Cold running.

incorrect tappet adjustment,

Sticking valves.

42. Broken relief valve spring.
43. Faulty suction pipe.

44, Choked ail filter,

45. Piston seizurefpick up.

46. Incorrect piston height.
47. Damaged fan.

48. Broken valve spring.

49. Incorrect aligned flywheel.
50. Faulty thermostat.

51. Restriction in water jacket.
52. Loose fan belt.

53. Choked radiator.

54. Faulty water pump.

55. Choked breather pipe.

56. Damaged valve stem oil seals.
57. - Coolant level too low.

Issue !



4A—04

ENGINE

ROCKER COVER

Remqval and Refitment 4A—01—04
Removal

1. Remove the hood, Part 2A.

2, Disconnect the breather pipe.

3. Remove the rocker cover securing nuts and

washers,

4. Remove the rocker cover.

5. Remove the gasket.
Refitment

6. Reverse procedures 1 to 5, except:

(a) Lightly coat the gasket in recommended
sealant 'A’ before refitting.

(b) Do not overtighten the rocker cover
securing nuts.

VALVE TIP CLEARANCE
Adjustment 4A—02—04

1.
2,

3.

o

Remove the rocker cover, operation 4A—01—04.
Remove the rubber plug.

Rotate the crankshaft until the T.D.C. line on the
flywheel is in line with the punch mark, and No. 1
piston is on the compression stroke (both
valves fully closed).

Check and adjust the clearances on Nos. 1,2, 3
and 5 valves. {The valve tip clearance should be
adjusted to 0,254 mm (0-010 in) hof, and 0,395 mm
{0-012 in) cold.

Turn the crankshaft one revolution clockwise,
until the T.D.C. mark is visible through the
inspection hole, and adjust the clearances on
Nos. 4 and 6 valves.

Refit the plug.

Refit the rocker cover, operation 4A—01—04.
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4A—05

ROCKER ASSEMBLY
Removal and Refitment

Removal

1. Remove the rocker cover, operation 4A—01—04,
2. Disconnect the rocker shaft oil feed connection.

3. Remove the retaining nuts and washers.
4, Remove the complete rocker assembly.

Refitment
5. Reverse procedures 2 to 4.

6. Reset the valve tip clearances, operation

4A—02—04 procedures 2to 7.

ROCKER ASSEMBLY
Servicing

Disassembly

1. Remove the rocker assembly, operation

4 A—03—05.
2. Remove the circlip,
3. Remove the support bracket.
4. Remove the rocker lever.
5. Remove the long spring.
6. Remove the rocker lever.
7. Remove the spacer.
8. Remove the support bracket.
9. Remove the spacer.
10. Remove the rocker lever.
11. Remove the short spring.
12. Repeat procedures 2 to 10 for the rear end of the
rocker assembly.
13. Remove the oil feed pipe and union from the
rocker shaft.
Examine the rocker shaft and rocker lever bushes
{or wear and damage. If the rocker lever bushes
are worn, the rockers must be replaced.

Reassembly

14. Reverse procedures 1 to 13, except:

(a) Ensure that all parts are clean, and are
lubricated with clean engine oil before
reassembly.

{by The front end of the rocker shaft has a slot
cut in it, position it as shown in the inset.

ENGINE

4A—03—05

4A—04—05
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4A—06

ENGINE

INLET MANIFOLD

Removal and Refitment ,4A—05—06
Removal

1. Disconnect the thermaostart cable.

2. Disconnect the thermostart fuel pipe.

3. Silacken the clip.

4. Remove the seven bolts and spring washers.

5. Remove the manifold, at the same time removing

it from the rubber air-inlet hose.

6. Remove and discard the gasket.
Refitment

7. Fit a new gasket,

8. Reverse procedures 110 5.

EXHAUST MANIFOLD
Removal and Refitment 4A—06—06
Removal

1.

Remove the hood, Part 2A.

2. Remove the fuel filter and mounting bracket
complete, Part 4C,
3. Remove the nut and the pipe clamp.
4. Remove the two oil pipes (it fitted).
5. Remaove the two nuts and washers, securing the
hood support bracket.
6. Move the hood support bracket clear of the
exhaust manifold.
7. Remove the four nuts and washers.
8. Remove the exhaust manifold.
9. Remove and discard the sealing gaskets.
Refitment
10. Fit new gaskets.
11. Reverse procedures 1 to 8.
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4A—07
ENGINE

VALVE SPRINGS - o
Removal and Refitment 4AA—-0T—07

(Cylinder head fitted) @‘—@

Special Tools: 6118B Valve Spring Compressor
6118-3 Adaptor.
Removal and Refitment
1. Remove the rocker assembly, operation
4 A—03—05.
2. Turn the crankshaft to T.D.C. No. 1 Cylinder.
3. Using 61188 and 6118-3, compress Nos.1 and 2 ——=f
valve springs in turn, !
4. Remove the colletts. . =
&

NOTE: Do not turn the crankshaft again
until the valve springs have been re-fitted,
and secured with the collets. += .

3
¢
il

Remove the spring caps.

Remove the springs. S

Remove the spring seat.

Check the free length of the springs. This should = e —
be between 19,81 mm and 20,04 mm (1.780 and ;
1-803 in).

9. Refit the spring seats, and refit or repiace the
springs as necessary on Nos. 1 and 2 valves.

10. Reverse procedures 4 and 5.

11. Turn the crankshaft to T.D.C. No. 2 cylinder.

12. Repeat procedures 3 to 9 for Nos. 3 and 4 vaives.

13. Turn the crankshaft to T.D.C. No. 3 cylinder.

14. Repeat procedures 3 to 9 for Nos. 5 and 6 valves.

15. Refitthe rocker assembly, operation 4A—03—05.

@ !
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4A—08

ENGINE

CYLINDER HEAD
Removal and Refitment 4A—03—08
Removal

1. Drain the cooling system.

2. Remove the rocker assembly, operation
4 A—03—05,

3. Removetheinlet manifold, operation 4 A—05—06.

4. Remove the exhaust manifold, operation

4A—06—06,

5. Remove the high pressure injector pipes,
Part 4C.

6. Remove the injectors and sealing washers,
Part 4C.

7. Disconnect the radiator tap hose.

B. Disconnect the hose connecting the thermostat
housing to the water pump,

9. Disconnect the stabilizer arm,

10. Disconnect the heater rear hose.

11. Disconnect the external oil feed pipe.

12. Disconnect the heater front hose.

13. Disconnect the hydraulic pipes at the pump
connectors,

14. Disconnect the hydraulic pipes at the support
bracket.

15. Remove the two nuts and bolts.

16. Remove the hydrautic pipes complete.

17. Remove the two cylinder head securing nuts and
sixteen bolts in reverse order of their tightening
sequence,

18. Remove the cylinder head.

19. I necessary, remave the thermostat housing,
Part 4B.

Refitment

20. Reverse procedures 1 to 19, except:

(a) Fit a new cylinder head gasket with a thin
coating of Welseal.

(b) Fit a new gasket to the thermostat housing
(if removed).

(c) Tighten the cylinder head securing bolts
and nuts in the correct sequence, in three
equal stages to a torque of 106Nm (75 thf =
).




4A—09

. CYLINDER HEAD
Servicing 4A—09—09
Special Tools: PD 1C Valve Guide Tool

PD 1C-4 Adaptor (15 mm)

PD 41 B Vaive Depth Gauge

PD 317-35M Exhaust Valve Seat Cutter
35°

PD 317-35M Inlet Valve Seat Cutter
35°
316X Valve Seat Cutter Handle
316-10 Pilot

Disassermnbly and Reassembly

NN

o

Remove the cylinder head, operation 4 A—08—08.
Using 6118B and PD 6118-3, compress the spring.
Remove the collets.

Release and remove 61188 and PD 6118-3.
Remove the valve spring cap.

Remove the spring.

Remove the spring seat.

Repeat procedures 2 to 7 for.the remaining
valves.

Position the cylinder head on its side and
remove the valves.

NOTE: Keep the valves in the order in which
they were removed.

10. Slacken the locknut.

11. Remove the boit and locknut.

12. Remove the cam follower.

13. Repeat procedures 10 to 12 for the remaining
cam followers.

14. Remove the five bolts and one setscrew.

15. Remove the cylinder head rear plate.

16. Remaove the cylinder head rear plate gasket.

17. Clean all the cylinder head ports free of any
carbon or other deposits.

18. If the water jacket of the cylinder head shows
signs of excessive scale, a proprietary brand of
de-scaling solution should be used.

19. Check the valve guide bores for wear.

20. If necessary, remove the valve guides using
PD. 1C.

21. Using PD1C and PDI1C-4, fit the new valve
guides. Ensure that the valve guides are fitted

. the correct way round. Both ends are chamfered,
one at 45° and the other at 20° (the 20° end is
also recessed). The end with the 20° chamfer
should be inserted into the cylinder head top
face until the opposite end (45° chamfer)
protrudes 14,83 to 15,09 mm (0584 to 0-594)
above the top face.

Conlinued—

ENGINE
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4A—10

ENGINE

22.

23.

24,

25.

26.
27,
28.

29.

30.

31.

32,

28

Check the valve seats for excessive pitting or
wear.
If necessary, re-cut the valve seats using the
appropriate combination of cutter handle, pilot
and valve seat cutter. Remove the minimum
amount of metal consistent with giving a good
smooth, gas tight seal.
Theroughly clean all the valves and examine
them for pitting, wear and burning.
If necessary, machine grind the valve jointing
flange to an angle of 35°, removing the minimum
amount of metal consistent with a good smooth
finish.
Thoroughly clean the valves.
Lubricate the valve stems with clean engine oil.
Hand grind the valves and their respective valve
seats, until ali pitting is removed and a good
seat is produced,.
Wash the cylinder head and valves thoroughly
with clean paraffin and dry.
Using PD 41B, check the valve head depth
relative to the cylinder head face, the depth
should 'be between 1,245 and 1,829 mm
(0-049 and 0-072 in) for inlet valves and 1,575 and
2,108 mm (0-062 and 0-083 in) for exhaust valves.
If the maximum of these limits are exceeded;
the offending valve must be discarded and a
new one hand ground in its place, again the
valve head depth must be measured, and if it is
still not within these limits, a new valve seat
insert must be fitted (exhaust valves only) oper-
ation 4A—10—11. If the offending valve is an
inlet and still not within the maximum limits
after fitting a new valve, the cylinder head must
be replaced. ’
Check the flatness of the cylinder head face and
if necessary, skim the face to a maximum of
minus 0,30 mm (0-012 in), providing the injector
nozzie protrusion does not exceed 4,67 mm
(0-184 in). This figure must not be obtained by
fitting additional injector sealing washers.
Thoroughly clean the cylinder head.
Reverse procedures 1 to 16, excapt:
{a) Refit the valves in their correct positions.
(b) Lightly coat the cylinder head rear plate
gasket in recommended sealant 'A’, and
the plate retaining bolt threads in recom-
mended sealant ‘B'".
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4A—11

VALVE SEAT INSERTS

Fitting Procedure 4A—10—11
Special Tools: See Operation 4A—09—09.

Valve seat inserts can only be fitted on EXHAUST

valve applications, and then only as a last resort to
Cylinder Head Servicing, operation 4A—09—09,

The fitting of inserts is a precision operation and
therefore should only be undertaken by a skilled
machinist.

This operation must never be attempted with a worn
valve guide in position.

1.
2.

KEY TO FIGURE 2.

A.
B.
cC.

42,62 to 42,64 mm (1:678 to 1-679 in).
0,38 mm (0-0015 in) Max. radius.

ENGINE

Service the cylinder head, operation 4A—09—09.
Using the valve guide bore, as a good centre,
machine the recess in the cylinder head face, to
the dimensions given.

NOTE: Work as closely as possible to the
minimum machining dimensions to allow
for a possible re-seating at a later date. (t

Am

Remove all machining swarf and clean the

insert recess. 4 H

Using the valve guide bore as a pilot press the
insert home using an inserting tool made to the Jo N,
given dimensions. f Rad

NOTE: The insert must not be hammered
in or lubricated.

Check that the insert is pressed fully home and
is flush with the'bottom of the recess. 8
Remove all machining swarf and burrs, and if
necessary, skim the cylinder head face, operation
4A—09—09, procedure 32.

Re-cut the valve seat at an included angle of 110°
so that after hand grinding, the valve head depth

below the cylinder head tace is within the F
production limits 1,575 to 1,829 mm (0-062 to *
0-072 in) for exhaust valves. L

od | ®

7,87 to 7,92 mm (0-310 to 0-312 in).

KEY TO FIGURE 4.

XCIPMPOO®p

88,90 mm (3-5in).

69,95 mm (2:75 in},

19,05 mm (0.75 in).

7,85 to 7,87 mm (0-309 to 0-310 in).
1,6 mm {(0-063 in) at 45°.

1,6 mm (0-063 in} at 45°

0,8 mm (0:031 in).

30,02 to 30,05 mm (1-182 to 1-183 in).
5,38 to 546 mm (0-212 to 0-215 in).
40,77 to 41,02 mm (1-605 to 1-615 in).
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4A—12

ENGINE

TIMING CASE COVER

Removal and Refitment 4A—1—12
Removal
1. Split the tractor between the front axle and

2. Remave the bolt and washer.

3. Remove the pulley.

4. Disconnect the alternator cables.

5. Remove the two bolts, three nuts and washers.

6. Remove the alternator, complete with support
brackets.

7. Remove the breather pipe.

8. Remove the power steering pump, Part 78.

9. Disconnect the power steering pipe bracket at
the thermostat housing.

10. Remove the fourteen bolts securing the timing
case cover to the timing case.

11.  Remaove the timing case cover.

12. Discard the timing case cover gasket.

13. Remove the seal.

Refitment

14. Refit the seal from the front.

15, Repasition the timing case cover on the front of
the engine with a new gasket lightly coated in
recommended sealant 'A’.

16. Place the crankshaft pulley onto the crankshaft
{(carefully to aveoid damaging the timing case
lip seal) to centralize the seal and timing case
cover to the crankshatt.

17. Refitand tighten several bolts to retain the timing
case cover.

18. Remove the pulley.

19. Refit the remaining timing case cover retaining
bolts and washers,

20. Reverse procedures 1 to 9, except tighten the

engine, Part 3A, and remove the water pump,
Part 4B.

crankshaft pulley securing bolt to a torque o
150 Nm (110 ibf ). '
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4A—13
ENGINE

. TIMING GEARS
Idler Gear and Hub Removal .
and Refitment 4A—12—13

Removal

1. Remove the timing case cover, operation
481112,

2. Turn the crankshaft until the marks on the fuel

pump, camshaft and crankshaft gears are

aligned with their corresponding marks on the

idler gear.

Bend back the tabwasher.

Remove the bolt.

Remove the tabwasher.

Remaove the retaining plate.

Remove the gear. .

If necessary, remave the idler gear hub.

Refitment

9. Refit the idler gear hub ensuring that the dowel
is positioned in the locating hole on the hub.
10. Refit the gear ensuring that the timing marks on
the fuel pump, camshaft and crankshaft are all
. aligned with those on the idler gear.
11. Reverse procedures 4 to 6, except tighten the
bolt to a torque of 68 Nm (50 Ibf ).
2. Check the idier gear end float, which should be
between 0,13 and 0,38 mm (0-005 and 0-015 in).
13. Bend the bottom of the tabwasher over one flat
of the bolt.
14. Refit the timing case cover, operation 4A—
11—12,

@MW

TIMING GEARS

Camshaft Drive Gear Removal
and Refitment 4A—13—13

Removal

1. Remove the idler gear, operation 4A—12—13,
procedures 1 to 7.’

2. Remove the bolts and washers.

3. Remove the gear,

. Refitment
4.

Reverse procedures 2 and 3, except: ensure that
the letters on the gear and flange are aligned.

5. Refit the idler gear, operation 4A—12—13,
procedures 10 to 14.
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4A—14

ENGINE

TIMING GEARS

Fuel Pump Drive Gear Remaoval
and Refitment 4A—14—14

Remaval

1. Remove the idler gear, operation 4A—12—13,
procedures 1 to 7.

2. Remove the bolts and washers.

3. Remove the gear.

Refitment

4. Reverse procedures 2 and 3, except:
(a) Ensure that the dowel in the gear locates in
the slot in the D.P.A. pump flange.
(b) Tighten the bolts to a torgue 28 Nm
(21 1bf ).
5. Refit the idler gear, operation 4A—12—13,
procedures 10 to 14,

CRANKSHAFT DRIVE GEAR
Removal and Refitment 4A—15—14

Removal

1. Remove the idier gear, operation 4A—12—13,
procedures 1 to 7.

Remove the chip shield.

Withdraw the crankshaft drive gear.

Tap out the key (if necessary).

Withdraw the spacer {if necessary).

Refitment

6. Reverse procedures 2 to 5.
7. Refit the idler gear, operation 4A—12—13,
procedures 10 to 14.

;amN

CAMSHAFT

Removal and Refitment 4A—16—14

Removal

1. Remove the rocker assembly, operation
4A—03—05.

2. Remove the idler gear, operation 4A—12—13,
procedures 1 to 7.

3. Remove the fuel lift pump, Part 4C.

4, Raise the tappets.

5. Remove the camshaft and drive gear from the
front of the engine, taking care that the camshatt
lobes do not damage the bearings.

6. Remove the bolts and washers.

7. Remove the gear.

Refitment

8. Reverse procedures 3 to 7, except: ensure that
the letter marks on the gear and flange are
atigned when refitting.

9. Refit the idler gear, operation 4A—12—13,
procedures 10 to 14,

10. Refit the rocker assembly, operation 4A—03--05.
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4A—15

TIMING CASE
Removal and Refitment 4A—11—15

Removal

1.

8.

Remove the camshaft, operation 4A—16—14, )

procedures 1 to 5.

2. Remove the fuel pump drive gear, operation

4A——14—14 procedures 2 and 3.

3. Remaove the fuel injection pump, Part 4C.

4. Remove the engine sump, operation 4A—22—18.
5. Remove the two bolts and washers.

6. Remove the timing case bottom cover.

7. Remove the 14 bolts and washers.

8. Remove the timing case.

9. Remove the idler gear hub.

10. Remove and discard the gasket.

Refitment

11. Refit the idler gear hub in the front face of the
cylinder block.

12. Fit a new gasket lightly coated with recom-
mended sealant ‘A’ and locate it on the cylinder
block front face.

13. Reverse procedures 7 and 8.

14, Refit the timing case bottom cover ensuring that
the front face of the cover is flush with the front
face of the timing case.

15. Reverse procedures 3 and 4,

16. Refit the fuel pump drive gear, operation
4 A--14—14, procedure 4.

17. Refit the camshait, operation 4A—16—14.

FLYWHEEL .

Removal and Refitment 4A—18-15

Special Tool: Dial Test Indicator Gauge

Removal

1. Remove the clutch, Part 5A.

2. Remove the six bolts and tab washers.
3. Remove the flywheel,

4, If necessary, remove the pilot bearing.

Refitment

5. Reverse procedures 2 to 4, except:

(a) Locate the flywheel on the crankshaft
flange so that the untapped hole in the
flange is in line with the unused hole in the
flywheel.

{(b) Tighten the flywheel bolts to a torque of
100 Nm (75 Ibf ft}, and secure them with new
tabwashers.

6. Using a dial test indicator gauge, adjust the dial

so that the stylus is contacting the flywheel
periphery. Turn the crankshaft and check the
total reading. The flywheel should run true
within 0,30 mm (0-012 in) total indicator reading.
Adjust the dial test indicator so that the stylus
rests on the clutch face of the flywheel, parallel
to the crankshaft at the outermost point of the
face. Push the crankshaft forwards to take up
the end float, and turn the flywheel. The run out
on the flywheel face should be within 0,025 mm
(0-001 in) per 256 mm (1 in) of flywheel radius,
measured from the crankshaft axis to the stylus
of the dial test indicator gauge. H the run-out is
excessive, remove the flywheel, check and
remove any burrs or foreign matter.

NOTE: If the flywheel is removed,
procedures 5, 6 and 7 must be repeated.
Refit the clutch, Part 5A.

ENGINE
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4A—16.

ENGINE

FLYWHEEL

Ring Gear Removal .
and Replacement 4A—19—16

Special Tools: See Operation 4A—18—15.

Removal - :

1. Remove.the flywheel, operation 4A—18—15.

2. Drili a5 mm {5% in) diameter hole axially midway

between the inside diameter of the ring gear,

and the root of any tooth to a depth of 16 mm

({ in) only, (otherwise the flywheel may be

damaged).

Place a chisel in the root above the drilled hole.

Cover the flywheel and chisel point in a heavy

cloth to protect the operator and aothers against

flying fragments.

WARNING : Take precautions against flying

fragments as the starter ring gear may

disintegrate when struck.

5. Support the flywheel and strike the chisel
sharply and the ring gear should split.

-

Replacement
6. Heat the new ring gear to a temperature of 245 C
- (475°F) approximately, using an oven, NOT A
NAKED FLAME.

7. Fit the ring gear over the flywheel with the
fead-in on the teeth facing towards the front of
the flywheel, push the ring gear quickly fully
home and altow to cool siowly,

8. Refit the flywheel, operation 4 A—18—15.

FLYWHEEL
Housing Removal and Refitment 4A—20—16

Removal
1. Remove the flywheel, operation 4A—18—15.
2. Remove the bolts and washers.
3. Remove the ailen bolts.
4. Lift the housing clear of the dowels.

Refitment
5. Reverse procedures i to 4, except:
(2) ensure that the flywhee! housing and
engine block faces are scrupulously clean.
{b) lightly coat the bolt threads with recom-
mended sealant '8'.
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4A—17

. CRANKSHAFT REAR MAIN OIL SEAL
Removal and Replacement 4A—-21—17
Special Tools: See Operation 4A—18—15, and

PD 145-1 Oil Seal Replacer
PD 145-2 Oif Seal Pilot

Removal

1.
2.
3.

4.
5.

Remove the flywheel housing operation 4A—
20—16.

Remove the bolts and washers.

Remove the seal housing complete with the
oil seal.

Remove and discard the gasket.

Remove the seal from the housing.

Replacement

6.

10.

11,
12.

On production, the lip seal is fitted with its rear
face flush with the rear face of'the seal housing.
Examine the crankshaft flange, and if it is found
to be grooved, the new seal should be pressed
further into the housing; in the first instance to
3,2 mm (0-125 in) and if required, a further equal
distance, resulting in a total of 6,4 mm (0-25 in).
If all these positions have been used the worn
sealing area of the crankshaft must be machined.
Lubricate the seal and the housing with clean
engine oil, then using PD 145-1, press the seal
into the housing to the required depth.

Fit a new gasket, lightly coated in recommended
sealant ‘A’.

Lubricate the seal, the crankshaft flange, and
PD 145-2 with clean engine oil.

Using PD 145-2, fit the seal and housing
assembly, ensuring that the housing is correctly
jocated on the dowels in the cylinder block.
Remove PD 145-2. .

Reverse procedures 1 and 2.

ENGINE
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4A—18
ENGINE

ENGINE SUMP
Removal and Refitment 4A—22—18

Remaoval

1. Split the tractor between the front axle and the
engine, Part 3A, except;
(a) Support the tractor under the gearbox and

not the engine sump,

2, Remove the sump drain plug and drain the oil
into a suitable container. -

3. Remove the eight bolts and washers.

4. Remove the three nuts and washers.

5. Support the sump and remove the thirteen bolts
and washers,

6. Separate the sump from the engine.

7. Remove and discard the sealing gaskets.

Refitment

8. Reverse procedures 1 to 6, except:
(a) Ensure mating surfaces are clean.
(b) Fit new gaskets, lightly coated with recam-
mended sealant ‘A’.
(c) Refill the sump with an approved engine
oil to the correct level indicated on the dip-
stick.

OlL PUMP
Removal and Refitment 4A—23—18
Removal )

1. Removethe engine sump, operation 4A--22-.18,

2. Remove the timing case cover, operation
4A—11—12,

3. Remave the timing case bottom cover, operation

4A—17—15, procedures 5 and 6.

Disconnect the pipe.

Remove the idler gear circlip.

Remove the idler gear.

Remove the three set screws.

Remove the bolt and washer.

Remove the oil pump.

Refitment
10. Reverse procedures 1 o 9.

wENo; e
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4A—19
ENGINE

OIL PUMP
Servicing 4A—24-—19

Special Tools: PD 155B Pulier
PD 155-4A Adaptors

Disassembly

1. Remove the oil pump, operation 4A—23 18,

2. Remove the three screws.

3. Remove the plate.

4. Remove the seal.

5. Check the clearance between the maximum

diameter of the inner rotor and the minimum
diameter of the outer rotor at all points. If the
clearance exceeds 0,1524 mm (0-006 in) a new
oil pump must be fitted.

6. Check the clearance between the outer rotor
and the pump body. If the clearance exceeds
0,254 mm (0-010 in) a new oil pump must be
fitted.

7. Check the clearance between the top of the
rotors and the pump body. If the clearance
exceeds 0,762 mm (0-003 in) a new oil pump
must be fitted.

8. If necessary remave the split pin.

9. Remove the cap.

10. Remove the spring.

11. Remove the relief valve,

12. It necessary, remove the gear using PD 155B
and PD 155-4A.

Examine all parts for wear or damage and if
necessary replace them.

Reassembly

13. Reverse procedures 8 to 12 and 1 to 4, except:
{a) Press on the drive gear with the flat face
outwards, until it is flush with the end of
the drive shaft, ensuring that the key in the
shaft slides in the keyway in the gear.
(b} Fit a new seal.
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4A—20

ENGINE
CONNECTING ROD BIG END BEARINGS _
Removal and Refitment 4A—25—20
Removal

1. Remove the oil pump, operation 4A—22—18,

2. Rotate the crankshaft until the required bearing
is at B.D.C.

3. Remove the two nuts from the big end boits.

4, Remove the big end cap complete with the shell
bearing.

5. Remove the shell bearing from the big end cap.

6. Remove the hig end bolts.

7. Rotate the crankshaft until the shell bearing
can be removed from the connecting rod.

8. Repeat procedures 2 to 7 for the remaining big
end bearings.

Examine the shell bearings for wear and scoring. If
any bearing is found defective, repiace the complete
set,

Check the crankpins for wear and ovality using a
micrometer. Check the diameter of the crankpins in
-the horizental plane and the vertical plane at each end
of the crankpin.

Crankpin wear and ovality should not exceed
0,038t mm (0-0015 in). The crankshaft should be re-
ground or replaced if these limits are exceeded.

Refitment

9, Reverse procedures 1 to 8, except:

(a) Ensure that all components are scrupu-
lously clean and lubricated freely with
clean approved engine oil.

(b) Ensure that the steps on the shell bearing
halves fit into the slots on the connecting
rods and that the bearings are refitted in
their original positions and are properly
seated.

(¢} The connecting rod nuts and bolts are of a
special type and should be replaced by
new items supplied by the engine manu-
facturer whenever they are removed.

(d) Ensure that the flats on the connecting rod
bolts are located against the shoulders on
the connecting rods.

(e} Ensure that the connecting rod and the end
cap are fitted with the identification marks
together and on the left hand side of the
engine,

(f) Tighten the big end nuts to a torgue of
68 Nm (50 Ibf ft).
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4A—21

PISTONS AND CONNECTING RODS
Removal and Refitment 4A—26—21
Special Tools: 38U3 Piston Ring Compressor

PD41B Piston Height Gauge

Removal

1.

Remove the cylinder head, operation 4A-—08—08.

2. Remove the connecting rod big end hearings,
operation 4 A—25—20.

3. Push the pistons and connecting rods out of
the top of the cylinders.

Refitment

Check the condition of the pistons, piston rings and
cylinder liners, and if in any doubt as to their service-
ability, replace them.

4.

Clean all parts thoroughly and freely lubricate
with clean approved engine oil.

NOTE: Position the piston rings on the
pistons, so that the ring gap on each piston
ring is 180" from the gap in the previous
piston ring.

Using 38U3 and a suitable piece of hardwood,
insert the piston and connecting rod assemblies
into the top of their respective cylinder bares
ensuring that the word '‘FRONT" on the piston
crown is towards the front of the engine.

Refit the connecting rod big end bearings,
operation 4A—25—20 except do not refit the
oil pump.

Using PD41B, check the piston height. The
piston should be 0,025 to 0,152 mm (0-001 to
0-006 in) below the top face of the cylinder block,
when at T.D.C.

Refit the oil pump, operation 4A—23—18,
Refit the cylinder head, operation 4 A—0B—08.

ENGINE
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4A-22
ENGINE

PISTONS AND CONNECTING RODS
Servicing 4A—27-22
Special Tools: See Operation 4A—26—21, and
336-102 Arbor Adaptor.
335 Connecting Rod Alignment Jig
Disassembly

1. Remove the pistons and connecting rods,
operation 4A—26—21,

2, Remove the rings from each piston.

3. Remove the circlips.

4, Warm the piston in clean liguid to a temperature
of 38 to 50C (100 to 120°F).

5. Carefully withdraw the gudgeon pins.

6. Remove all traces of carbon deposits from the
pistons, with particular attention to the ring
grooves.

7. Examine the pistons for signs of scoring.

8. Check the fit of the gudgeon pins in the piston
bores and small end bearings.

9. N necessary, press out the small end bushes
from the connecting rods.

10. Check the gap of the piston rings when they are
fitted in the clean unworn portion at the top of
the cylinder bore.

11. Check the vertical groove clearance with a new
ring fitted. The piston should be replaced if the
limits are exceeded.

Reassembly

12. 1f required, press new smali end bushes into the
connecting rod aligning the oil hole in the bush
with the hole in the top of the connecting rod.

NOTE: The reaming of the small end bush
is a precision task, and should only be
undertaken by a skilled machinist.

13. Using 335, check the connecting rod for para-
llelism and squareness, if any distortion is
found, the connecting rod must be replaced.

14. Warm the piston in clean liquid, assemble the

pistons to their corresponding connecting rods
and insert the gudgeon pins.
NOTE: The cavity in the piston crown is
off-set towards one side of the piston.
Assemble the pistons to the connecting
rods with the cavity towards the side of the
connecting rod which carries the connecting
rod and big end cap identification. -

15. Fit two new circlips.

16. Fit the piston rings in the following order:

Top — Chromium inlaid ring.

2nd — Internally stepped compression ring.
3rd — Internally stepped compression ring.
4th — Conformable scraper ring.

NOTES: The internally stepped compres-
sion rings must be fitted with the step
towards the crown.
Position the piston rings on the piston, so
that the ring gap on each piston ring is 180°
from the gap in the previous piston ring.
17. Refit the pistons and connecting rods operation
4A—26—21,
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ENGINE
4A—23

CYLINDER LINERS
Removal and Replacement 4A—28—23
Special Tools: See Operation 4A— 26—21, and
PD150 Cylinder Liner Remover and
Replacer
PD150-1B Adaptors
30 Ton Hollow Hydraulic Ram

Removal

1. Remove the pistons and connecting rods,
operation 4A—26—21,

2. Remove the studs from the cylinder block face,

3. Using PD150, the appropriate adaptor and the
30 ton hollow hydraulic ram, withdraw the
cytinder liners through the top of the cylinder
block.

NOTE: The PD150 cylinder liner remover
and replacer tool is designed for the field
service of single liners. Should the tool
be required for general workshop overhaul
duties, itis advisabte to use itin conjunction
with a 30 ton hydraulic ram (suitable
examples are Epco P332 or Pickavant
LRH30), with a hand or electrically operated
hydraulic pump,

Replacement - x -

4. Reverse procedures 1 to 3, except:
(a) Care must be taken in the handling and
storage of cylinder liners. The slightest ==

burr or damage will cause considerable /- 7. W\
distortion when the liner is put into the CresEC ST eI AT
cylinder block. (=)

(b} Flanged cast iron liners must not be re-
bered, but must be replaced with new pre-
finished service liners. .

{c) Prior to pressing in the new liner, the
cylinder block parent bore and new liner
must be thorougly cleaned, in particular

)
3
P—
the recess for the liner flange in the top of ﬁ
i

the parent bore.

(d}y All parts should be lubricated freely with a
clean approved engine oil before refitment.

(e) Ensure that the liner flange does not foul
the counter bore at the top of the parent
bore.

(fy Thetopface of the liner should be between
0,000 and 0,902 mm (0-000 and 0-004 in)
below the top face of the cylinder block
when fully home.

{g) Check the condition of the pistons and
piston rings, and if in any doubt as to their
serviceability, replace them.

(h) Fit a new set of piston rings.

(i) Allow a settling period to elapse before
checking the fitted internal bore diameters
of the liners.

() Each liner should be checked at six
positions, top, centre and bottom, the
readings being taken transversely and
parallel to the centre line of the cylinder
block.
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1A—-24

ENGINE

CRANKSHAFT

Thrust Washers Removal and Replacement
4A—29—24
Removal and Replacement

1. Remove the engine sump, operation 4 A—22—18.

2, Push the crankshaft rearwards and check the
crankshaft end float between the thrustwasher
and the crankshaft. The clearance should be
between 0,050 and 0,380mm (0-002 and 0-015 in).

3. Ifthe end float is not within these limits, proceed
as follows:— )

4. Remove the crankshaft rear main oil sesi.
operation 4A—21—17.

5. Remove the two bolts,

6. Remove the rear main bearing cap complete
with the two bottom half thrust washers.

7. Push the two top half thrust washers around the
crankshaft journal with a piece of wire, until
they can be removed.

8. Repface the two seails.

Issue |

10.

1.

12.

13.
14.

15,

16,

Lubricate all components with clean engine oil
before refitting.

Slide two new top half thrust ‘washers into
position with the plain side towards the bearing
housing.

Locate the two new hottom half thrust washers
onto the rear main bearing cap, and refit the
bearing cap.

Refit the bolts and tighten them to a torque of
160 Nm (115 |bf ft).

Re-check the end float {procedure 2).

1f the end float is still not correct, oversize thrust
washers can be fitted, repeat procedures 5 to 13.

NOTE: The top and bottom- thrust washer
halves must be of the same thickness.

Refit the crankshaft rear main oil seal operation
4A—21—17.
Refit the engine sump, operation 4A—22—18.




4A—25

CRANKSHAFT

Crankshaft Removal and Refitment 4A—30—25

Remaoval

1. Drain the engine oil.

2. Split the tractor between the front axle and the
engine, and bhetween the engine and the trans-
mission, Part 3A.

3. Mount the engine on a suitable stand.

4, Remove the timing case, operation 4A—17—15.

5. Remove the connecting rod big end bearings,
operation 4A—25—20.

6. Remove the crankshaft thrust washers operation
4A—29—24 procedures 4 to 7.

7. Remove the oil pump, operation 4A—23—18.

8. Remove the crankshaft drive gear operation
4A—15—14.

8. Remove the six bolts securing the remainder of
the ¢rankshaft main bearing caps.

10. Remove the three remaining main bearing caps
complete with half-shell bearings.
11. Lift eut the crankshaft.
12. Remove the four half shell bearings from the
. engine casing.
13. Thoroughly clean ali components.

Check the crankpins and journals for wear and
ovality using a micrometer. The diameter of the
crankpins and journals must be checked in the
vertical and horizontal planes at both ends of
the crankpins and journals. The wear and
ovality must not exceed 0,0361mm {0-0015 in).

Crack detect and de-magnetize the crankshait.
The main journals and crankpin diameters can
be re-ground by the folowing amounts:—

(a) Minus 0,254 mm (0-010 in).

(b) Minus 0,508 mm (0-020 in).

(c) Minus 0,762 mm (0-030 in).

If the crankshaft requires to be re-ground below
0,762 mm (0-030 in), a new crankshaft must be
fitted.

Crankpin width may increase with regrinding,
but must not exceed 39,88 mm (1570 in). It is
important that the radii on the main and crank-
pin journals are maintained. After regrinding,
the sharp corners on the oil holes must be
removed.

Tuffirided crankshafts must be re-Tufitrided
after re-grinding. If Tufftriding facilities are not
available, a new crankshaft must be fitted.

It all three positions for the rear main oil seal
have been used, the sealing area of the crank-
shaft flange must be re-ground Only the mini-
mum amount of metal should be ground off to
ensure removal of the seal wear grooves. The
oil seal flange must not be machined below
113,17 mm (5-243 in) minimum diameter It is not
necessary to re-Tufftride the flange.

Crack test and de-magnetize the crankshaft.

ENGINE

Refitment

14,

15.

16.
17,

18.

20.

Reverse procedures 8 to 13 except:

(a) Ensure that the ocilways in the cylinder
block and crankshaft are free from ob-
struction.

(b) Check the main bearing cap attachment
bolts for stretching. Only bolts supplied by
the engine manufacturer should be used,
as they are special bolts.

(¢} Ensure that all components are scrupu-
lously clean and lubricated freely with
clean approved engine oil.

(d) The main bearing caps are numbered,
number 1 commencing at the front of the
engine. Each cap is also marked with a
serial number as stamped on the cylinder
block bottom face. These should read in
line.

(e) Tighten the main bearing bolts to a torgue
of 160 Nm (115 Ibf ft}.

Refit the crankshaft thrust washers operation

4A—20—24 procedures 8 to 13.

Refit the oil pump, operation 4A—23—18.

Refit the connecting rod big end bearings,

operation 4A—25—20.

Refit the timing case, operation 4A—17—15.

Reverse procedure 2.

Refill the engine with an approved oil.
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Operation
Number

4A—40—42
4A—41—42

4A—42—43
4A—43—43

4A—44—44
4A—45—44

4 A—45—45
4A—47—46

4A—48—48
4A—49—49
4A—50—50
4A—51—51
4A—52—52
4 A—53—52
4A—54—53

4A—55—354
4 A—56—55

4A—57—56
4A 5857

4A-—-59—57
4A—60—58

4A—61—58
4A-—62—59

4A—63—60

4A—64—61
4A—65—62

4A--66—63

4A—67—64
4A—68—65
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4A —40

ENGINE

GENERAL

The Perkins A4. 236 engine and the A4. 248 engine are
four cylinder water cooled, direct injection diesel
units. The A4, 236 has a strohe of 127 mm (5-0in) and
a nominal bore diameter of 98,42 mm (3-875 in). The
A4, 248 has a stroke of 127 mm (5-0 in) and a nominal
bore diameter of 101 mm (3-98 in).

Both types of engines incorporate overhead valves
mounted vertically in the cylinder head. A gear driven
camshaft located in the right hand side of the cylinder
block operates the valves via tappets, push rods and a
series of rocker levers located on a shaft mounted on
top of the cylinder head. Valves with oversize stems
are available if excessive wear should occur in the
cylinder head,

The cylinder block and crankcase form an integral
casting and are fitted with full length replaceable
flanged cast iron liners.

The aluminium pistons have a toroidal cavity in the
head and are fitted with four piston rings on A4, 248
engines, and five piston rings on A4. 236 engines. The
pistons are attached to their connecting rods by fully
floating gudgeon pins retained by circlips. The big
end bearings are replaceable and consist of a thin
steel-shell lined with an aluminium-tin alloy.

The engine is lubricated by force feed. The oil is
drawn from the sump via a strainer, by a rotary pump

Issue {

driven by the crankshaft via the balancer unit. The oil
passes through a filter betore being circulated under
pressure around the engine.

The crankshaft is mounted in five replaceable
aluminium-tin alloy lined bearings held in position by
cast iron bearing caps. Thrust is absorbed by four
washers located on both sides of the centre main
bearing cap and cylinder block.

A batancer unit is fitted to the cylinder block and
driven via gears by the crankshaft. The oil pump is
mounted on the rear of this unit inside the lubrica-
ting oil sump.

Maximum Engine Power at 2 000 rev/min
A4. 236 engine

MF 565 63 hp (BS. AU 141 Ambient

Conditions)
60 PS (DIN 70020)

MF 575 69 hp (BS. AU 141 Ambient
Conditions)

66 PS (DIN 70020)

MaximumEngine Power at 2 200 rev/min
A4, 248 engine

MF 580 79 hp (BS. AU 141 Ambient
Conditions)

75 PS (DIN 70020)




4A--41

FAULT DIAGNOSIS

FAULT FINDING CHART

. ENGINE

FAULT

POSSIBLE CAUSE

Low cranking speed

1,23, 4

Will not start

56,7 8 9 10,12, 13, 14, 15, 16, 17, 18, 19, 20, 22, 31, 32, 33

Difficult starting

5,7, 8 9,10, 11,12, 13, 14, 15, 16 ,18 19, 20, 21, 22, 24, 29, 31, 32, 33

Lack of power

8, 9, 10, 11, 12, 13, 14, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 31, 32, 33

Misfiring

8, 9, 10, 12, 13, 14, 18, 18, 19, 20, 25, 26, 28, 29, 30, 32

Excessive fuel consumption

11, 13, 14, 16, 18, 19, 20, 22, 23, 24, 25, 27, 28, 29, 31, 32, 33

Black exhaust

11, 13, 14, 16, 18, 19, 20, 22, 24, 25, 27, 28, 29, 31, 32, 33

BluefWhite exhaust

4,16, 18, 19, 20, 25, 27, 31, 33, 34, 35, 45, 55,

Low oil pressure

4, 36, 37, 39, 40, 42, 43, 44

Knocking

9, 14, 16, 18, 19, 22, 26, 28, 29, 31, 33, 35, 36, 45, 46, 48

Erratic running

7,8, 9,10, 11, 12, 13, 14, 16, 20, 21, 23, 26, 28, 29, 30, 33, 35, 45, 48

Vibration

13, 14, 20, 23, 25, 26, 29, 30, 33, 45, 47, 49

High oil pressure

4, 38, 41

.Overheating

11, 13, 14, 16, 18, 19, 24, 25, 45, 50, 51, 52, 53, 54, 57

Excessive crankcase pressure

25, 31, 33, 34, 45, 55

Poor compression

11, 19, 25, 28, 29, 31, 32, 33, 34, 46, 48

Starts and stops

10, 11 12

Key to Fauit Finding Chart

R R o

Battery capacity low.
Bad electrical connection,
Faulty starter motor.

incorrect grade of lubricating oil.

Low cranking speed.

Fuel tank empty.

Faulty stop controf operation.
Blocked fuel feed pipe.

Faulty fuel lift pump.

Choked fuel filter.

Restriction in air cleaner,

Air in fuel system.

Faulty fuel injection pump.

Faulty atomisers or incorrect type.
Incorrect use of cold start equipment. 43.
Faulty cold starting equipment.

Broken fuel injection pump drive.

Incorrect fuel pump timing.
Incorrect valve timing.
Poor compression.
Blocked fuel tank vent.

Incorrect type or grade of fuel.
Sticking throttle or restricted movement. 51.

Exhaust pipe restriction.
Cylinder head gasket leaking.
Qverheating.

Cold running.

incorrect tappet adjustment.
Sticking valves.

30. Incorrect high pressure pipes.

31. Worn cylinder hores.

32. Pitted valves and seats.

33. Broken, worn or sticking piston rings.

34. Worn valve stems and guides.

35. Overfull oil bath air cleaner or incorrect grade of
of oil.

36. Worn or damaged bearings.

37. Insufficient oi} in sump.

38. Blocked sump strainer.

39, Qil pump worn,

40. Pressure reliet valve sticking open.

41. Pressure relief valve sticking closed.

42. Broken relief valve spring.

Faulty suction pipe.

44, Choked ail filter

45, Piston seizure/pick up.

46. Incorrect piston height.

47. Damaged fan.

48. Broken valve spring.

49, Incorrectly aligned flywheel,

50, Faulty thermostat.

Restriction in water jacket.

52. Loose fan bell.

53. Choked radiator.

54. Faulty water pump,

55. Choked breather pipe.

56, Damaged valve stem oil deflectors (if fitted).

57. Coolant level too low.
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4742
ENGINE

ROCKER COVER
Removal and Refitment

Removal % ”

1. Remove the hood, Part 2A, o

2. Disconnect the hose. R | g L7 =

3. Disconnect the steering hose clip. = b ) TRV

4. Remove the four Allen bolts. o _@7 A g )

5. Remave the rocker cover. AV R '—.?,..{':-, : éﬁ

6. Discard the gasket. IJ o i ) L /;r’;l'
g ar

Refitment . O %

7. Reverse procedures 1 to 6, except:

Fit a new gasket, dry. 0 0

VALVE TIP CLEARANCE

Adjustment AA—41—42

1. Remove the rocker cover, operation 4A—40—42.

2. Setthe valve clearance to 0,30 mm (0-012 in) cold.
The clearance is measured hetween the racker
lever and the top ot the valve stem. The sequence
for adjusting the clearance is as follows:—
Valve No. 8. Fully open (fully compressed) set
No. 1. valve clearance.
Valve No. 7. Fully open (fully' compressed) set
No. 2. valve clearance.
Valve No. 6. Fully open (fully compressed) set
No. 3. valve clearance,
Valve No. 5. Fully open (fully compressed) set
No. 4. valve clearance.
Valve No. 4. Fully open (fully compressed) set
No. 5. valve clearance.
Valve No. 3. Fully open (fully compressed) set
No. 6. valve clearance.
Valve No. 2. Fully open (fully compressed) set
No. 7. valve clearance.
Valve No. 1. Fully open (fully compressed) set
No. 8. valve clearance,

3. Refit the rocker cover, operation 4A—40—42,
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4A—43

ROCKER ASSEMBLY
Removal and Refitment AA—42—43

Removal

1. Remaove the rocker cover, operation 4A—40—42.
2. Remove the four nuts and washers. .

3. Remaove the rocker assembly.

Refitment

4. Fit a new oil feed connection seal into the
recess in the cylinder head.

5. Refit the rocker assembly.

6. Refit the four nuts and washers, ensuring that
the push rods are correctly located in the rocker

levers,
7. Adjust the valve tip clearances, operation
4A—41—42.

ROCKER ASSEMBLY

Servicing 4A—43--43

Disassembly

1. Remove the rocker assembly, operation
4A—42—43,

2. Remove the circlip and washer from the front

end of rocker shatt.

Slide No. 1 valve rocker lever clear of the shaft.
Slide the support bracket clear of the shalit.
Slide No. 2 valve rocker iever clear of the shaft.
Slide the long spring clear of the shaft.

Slide No. 3 valve rocker lever clear of the shaft.
Slide the support bracket clear of the shaft.
Slide No. 4 valve rocker lever clear of the shaft.
Slide the short spring clear of the shaft.

Repeat procedures 4 to 12 for the other end of
the rocker shaft, which is identical.

Remove the bolt from the oil feed connection.
Slide the oil feed connection clear of the shaft.
Examine the rocker lever bores and rocker shaft
for wear. The rockers should be an easy fit on
the shaft without excessive side play.

- -
SPweENOM AL

—
@

Reagsembly

14. Reverse procedures 1 to 13 except:—

(a) The support brackets are interchangeable
and when refitting them, ensure that the
securing stud holes are to the right when
viewing the shaft from the front end, with
each pair of rockers inclined away from each
other on the valve side.

(b} Lubricate all parts with clean engine oil prior
{0 reassembly.

ENGINE.
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4A—44

ENGINE

INLET AND EXHAUST MANIFOLDS
Removal and Refitment 4A—44—44

Removal

Remove the hood, Part 2A.

Disconnect the thermostart fuel pipe.
Disconnect the cable.

Remove the steering hose bracket.
Remove the rubber inlet hose,

Remove the five bolts, nuts and washers.
Remove the manifolds.

Discard the gaskets.

Refitment

9. Reverse procedures 1 to 8, except:
{a) Fit new gaskets.
(b) The manifolds must be fitted simultaneously
and not one at a time, ]
(c) Bleed the thermostart fuel pipe, Part 4C.

Lad b U

-

VALVE SPRINGS

Removal and Refitment 4A—45—44

(Cylinder Head Fitted)

Special Tools: 6118-B Valve Spring Compressor
PD 6118-4 Adaptor

Removal and Refitment

1. Remove the rocker assembly, operation 4A—
42—43.

2. Turn the crankshaft to T.D.C. Nos. 1 and 4
cylinders.

3. Remove the hood support frame as described in
MF575 and MF590, cab removal and refitment,
Part 3A.

4. \sing 6118-B and PD 6118-4, compress the valve

springs on Nos. 1 and 4 cylinders.

Remove the collets.

Release 6118-B and PD 6118-4 slowly.
Remove the spring cap.

Remove the spring.

. On Ad. 248 engines only, remove the spring.

NOTES: (a) Do not turn the crankshaft again,
until the valve springs have been
refitted, and secured with the
collets.

(b) Double valve springs are fitted to
A4. 248 engines only. )
(c) i valve springs are being replaced,

© @~ o

a complete new set should be .

fitted.

10, Reverse procedures 4 to 9, ensuring that the

damper coils of the springs are fitted nearest to
the cylinder head.

11, Turn the crankshaft to T.D.C. Nos. 2 and 3
cylinders. .

12, Repeat procedures 4 to 9 for the valves on
Nos. 2 and 3 cylinders.

13. Reverse procedures 1, and 3to 9.

Issue I
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4A—45

CYLINDER HEAD

Removal and Refitment 4A—46—45

Removal

1. Remove the rocker assembly, operation
4A—42—43.

2, Disconnect the battery cables.

3. Drain the cooling system via the drain taps on
the radiator and the engine block.

4. Remove the inlet and exhaust manifolds, opera-

tion 4 A—44—44.

Remove the injectors, Part 4C,

Remove the high pressure fuel pipes.

7. On MF 575 and MF 590 tractors, remoeve the cab
interior front panel, Part 2B,

8. Remove the 5 bolts, remove the cable from the
clip, and retain the hood support frame in such a
way that it will not obstruct the cylinder head
remaoval.

9. Disconnect the radiator top hose.

10. Disconnect the tachometer drive cable at the
timing case cover.

11. Remove the pipe support bracket.

12. Disconnect the water temperature sensor cable.

13. Remave the heat start fuel pipe.

14, Release the spring and remove the two bolts and
bracket.

15. Remove the pushrods and retain them in the
order in which they were removed.

16. Remove the bolts and nuts in the reverse order
of their tightening sequence.

17. Remove the cylinder head,

18. If necessary, remove the thermostat housing,
operation 4B—07—05, procedures 9 to 1.

19. If necessary, remove the rear cover and gasket.

20. Remove the gasket.

@ ;n

Refitment

21. Ensure that all parts are thoroughly clean and
that alt joint faces are de-greased.

22. Reverse procedures 1 1o 22, except:

(a) Fit a new cylinder head gasket, dry.

(b) The cylinder head securing nuts and bolts
must be tightened in the correct sequence, in
three equal stages to atorgue of 122Nm (90 Ibf ft).
(c) Lightly coat the rear cover gasket and
securing bolts, and the thermostat housing
gasket in recommended sealant 'A’.

23. Adjust the valve tip clearance 4A--41—42, but
do not refit the hood.

24, Bleed the fuel system, Part 4C.

25. Start the engine and run it at a fast idle speed
for approximately ten minutes, until the normal
operatmg temperature is reached, and stop the
engine.

26. Remove the rocker assembly, operation 4A—
42—43,

27. Re-tighten the cyiinder head securing nuts and
bolts in the correct sequence to a torque of
122Nm (90 Ibf fi).

28. Refit the rocker assembly, operation 4A—42—43.

29, Start the engine and check for any leaks.

ENGINE

Ol
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4A 46

ENGINE

CYLINDER HEAD

Servicing 4A—-47—46
Special Tools: PD 137 Valve Guide Reamer 0,381
mm (0-015 in) oversize
PD 138 Valve Guide Reamer 0,762
mm {0.030 in} oversize
316 x Valve Seat Cutter Handle
316—12 Normal Pilot
316—125 Pilot, 0,381 mm {0-015 in)

oversize
316—13 Pitot, 0,762 mm (0-030 in)
oversize
PD 317—22 Valve Seat Cutter
(Exhaust)

317—30 Valve Seat Cutter (Inlet)
3176—22 Valve Seat Glazebreaker
(Exhaust)

317G—30 Valve Seat Glazebreaker
{Intet)

6118 B Valve Spring Compressor
PD 6118—4 Adaptor

PD 41 B8 Vaive Depth Gauge

Disassembly and Reassembly

1. Remove the cylinder head, operation 4A—46-—45.
2. Using 6118 B and PD 6118—4, compress the
spring(s).

Remove the collets.

Release and remove the 61188 and PD 6118—4.
Remove the valve spring cap.

. Remove the spring(s).

NOTE: Only A4. 248 engines are fitted with
double valve springs,

o o 0

7. Remove the valve stem oil seal.
8. Remove the spring seat.
9. Repeat procedures 2 to 8 for the remaining
valves.
10. Invert the cylinder head and remove the valves.

NOTE: The valves are numbered 1, 1:2, 2:3, 3:4,
4 from the front of the engine with the corres-

ponding numbers adjacent to each valve seat to
facilitate correct refitment.

11. Clean all ports free of any carbon or other
deposits.

12. If the water jacket of the cylinder head shows
signs of excessive scale, a proprietary brand of
de-scaling solution should be used.

13. Check the valve guide bores for wear.

14. If necessary, ream the hbores to 0,381 mm
(0-015 in) or 0,762 mm (0-030 in) oversize as
required, using PD 137, or PD 138.

NOTE: When the valve guides have been
reamed out, new valves with corresponding
larger diameter stems must be fitted, and must
have corresponding larger stem seals. The new

valves should be numbered to correspond with
the old valves.

15. Check the valve seats for excessive pitting or
wear.

16. If necessary, recut the vaive seats using the
appropriate combination of cutter handle, pilot
and valve seat cutter. Remove the minimum
amount of metal consistent with giving a good
smooth, gas tight seal.

17. Thoroughly clean all the vaives and examine
them for pitting, wear and burning.

18. If necessary, machine grind the valve jointing
flange to an angle of 45°, removing the minimum

amount of metal consistent with a good smooth
finish.

Issue 1
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4A—47

19.

21,

22.

23.

24,

25,

26.

27.
28.

Thoroughly clean the valves.
Lubricate the valve stems with clean engine oil.
Hand grind the valves and their respective valve
seats until all pitting is removed and a good seal
is produced.
Wash the cylinder head and valves thoroughly
with clean paraffin and dry.
Lightly oil the valve stems and insert the valves
in the cylinder head. ’
Using PD 41B, check the valve head depths
relative to the cylinder head face, these should
be between 0,74 and 1,4 mm (0-029 and 0-055 in)
exhaust valves, and 0,89 and 1,55 mm (0-035 and
0-061 in} inlet valves.
If these limits are exceeded; the offending valve
must be discarded, and a new one fitted in its
place, again the valve head depth must be
measured, and if it is still not within these limits,
a new valve seat insert must be fitted (exhaust
valves only), operation 4A—48—48. If the
offending valve is an inlet, and still not within
the limits after fitting a new valve, the cylinder
head must be discarded and a new replacement
fitted.

Check the flatness of the cylinder head face and

if necessary, skim the face to a maximum of

0,30 mm (0-012 in) providing the injector nozzle

protrusion is not greater than 4,44 mm (0175 in).

This figure must not be obtained by fitting

additional injector sealing washers.

Thoroughly clean the cylinder head.

Reverse procedures 1 to 9 except:

(a) When refitting the valve springs, ensure that
the damper coils of the springs are nearest
the cylinder head.

(b) Refit the valves in the same order in which
they were removed.

ENGINE
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4A—48

ENGINE

VALVE'SEAT INSERTS
Fitting Procedure 4A—48—48

Special Tools: See Operation 4A—47—46 and
Valve Seat Inserting Tool (see
procedure 4).

Valve seat inserts can only be fitted on EXHAUST
valve applications, and then only as a last resort to
Cylinder Head Servicing, operation 4A—47—46.
The fitting of inserts is a precision operation, and
therefore should only be undertaken by a competent,
skilled machinist.
1. Service the cylinder head, operation 4 A—47—46.
2. Using the valve guide bore, machine the recess
in the cylinder head face, to the dimensions
given.

NOTE: Work as closely as possible to the
minimum machining dimensions to allow for a
possible re-seating at a later date.

3. Remove all machining swarf and clean the
insert recess.

4. Using the valve guide bore as a pilot, press the
insert home using an inserting tool made to the
given dimensions.

NOTE: The insert must not be hammered in or
lubricated.

5. Chechk that the insert is pressed fully home and
is flush with the bottom of the recess.

6. Using the valve guide as a pilot, machine the

‘flare’ to the dimensions given.

7. Remove all machining swarf and burrs,

8. Re-cut the valve seat at an included angle of 90°
so that the valve head depth below the cylinder
head face is within the production limits of 0,74
and 0,99 mm (0-029 and 0-039 in) for exhaust
valves.

KEY TO FIG. 2

A. 9,52 to 9,66 mm (0-375 to 0-380 in).
B. 42,62 to 42,64 mm (1.678 to 1.679 in).
C. 0,38 mm (0.015 in) maximum radius.

KEY TO FIG. 4

1,59 mm (0-63 in) at 45°.

19,05 mm (0-75 in).

7,92 mm (0-312 in).

76,20 mm (3 in).

31,70 to 31,72 mm {1-248 to 1.249 in).
43,42 to 43,67 mm (1-670 to 1.680 in)
0,79 mm (0-031 in) radius.

1,59 mm {0-063 in) radius.

1,59 mm (0-083 in) at 45°.

9,45 to 9,47 mm (0-372 {0 0-373 in).

XE-TOMMoo®m»

KEY TO FIG. 6

A. 23910 2,51 mm (0-094 to 0-099 in).
Flare cut to 30°.
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4A—49

TIMING CASE COVER
Removal Refitment 4A—49-49

Removal

1.

Split the tractor between the engine and the
tront axle, Part 3A.

2. Remove the fan belt.
3. Remove the crankshaft pulley securing bolt and
washer.
4. Remove the crankshaft pulley.
5. Disconnect the tachometer drive cabie.
6. Remove the 20 bolts and washers and the two
nuts securing the timing case cover.
7. ' Remove the timing case cover.
8. Remove and discard the gasket.
9. Remove the oil seal.
Refitment
10. Fit a new oil seal, with the toe of the seal towards
the engine.
11. Place the timing case cover and a new gasket in

position.

NOTE: Lightly coat the gasket in recommended

sealant 'A’.

12. Slide the crankshaft pulley into position on the
crankshaft to centralize the timing case cover.

13. Fit and tighten some of the bolts and washers to
secure the timing case cover.

14. Remove the crankshaft pulley.

15. Fit and tighten the remainder of the bolts,
washers and nuts.

16. Reverse procedures 1 to 5, except:

Tighten the crankshaft pulley securing bolt to a
torque of 400 Nm (300 1bf f).

ENGINE
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4A—-50

ENGINE

TIMING GEARS
Idter Gear Removal and Refitment 4A—50—50

Special Tool: Dial Test Indicator Gauge.

Removal

1.

O ;a W

Remove the timing case cover, operation
4A—49 49,

Remove the bolts.

Remove the retaining plate.

Remaove the gear.

Withdraw the hub.

If necessary, remove the bushes.

Refitment

7.

10.

1.

12.

13.

14.

Remove the rocker assembly, operation 4A—

4243,

Turn the crankshaft o T.D.C. Nos. 1 and 4

cylinders. (i.e. with the crankshaft gear keyway

at the top of its periphery).

Reverse procedures 5 and 6, except:

(a) If new bushes are fitted, they must be bored
to finished size after fitting.

(b) When refitting the hub, ensure that the oil-
way in the hub is aligned with the oilway in
the cylinder block.

(c) Lubricate the hub and bushes with clean
engine oil.

Refit the gear, aligning the timing marks on the

. crankshaft, camshaft, fuel pump and idler gears.

Reverse procedures 2 and 3, except:

Tighten the bolts to a torque of 33 Nm (24 Ibf ft).
Check the idler gear end float which should be
between 0,076 and 0,178 mm (0-003 and 0-007 in).
Refit the rocker assembly, operation 4A—42—43,
procedures 4, 5 and 6.

Check the timing gear backlash using either a
dial test indicator gauge or feeler gauges. The
backlash should be between 0,076 and 0,153 mm
{0-003 and 0-006 in) hetween any two meshed
gears. Check all points of mesh.

NOTE: Should the backlash obtained not be
within the prescribed limits, replace the affected
timing gears.

15.

Refit the timing case cover, operation 4 A—49—49,
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4A—51
ENGINE

TIMING GEARS

Camshaft Drive Gear Removal and Refitment
4A—51—51

Special Tools: See Operation 4A—50—50, and
PD 155B Puller.
PD 155-1 Adaptor.

Removal

1. Remove the idler gear, operation 4A—50—50
procedures 110 5.

Remove the bolt.

Remove the washer.

Remove the tab washer.

Remove the retaining plate.

Using PD 155B and PD 155-1, remove the gear.
Remove the key.

Refitment
8. Reverse procedures 2 to 7, except:
(a) Ensure that the camshaft key is in good con-
dition.
(b) Fit a new tab washer and bolf.
(c) Tighten the camshait bolt to a torque ot
68 Nm (50 Ibf {t).
9. Refit the idler gear, operation 4A—50—50
procedures 7, 8 and 10 to 15.

Nemaewm
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4A—-52

ENGINE

TIMING GEARS

Fuel Pump Drive Gear Removal and Refitment
4A.-52—-52

Special Tools: See Operation 4A—50—50.

Removal

1. Remove the idler gear, operation 4A—50—50
procedures 1 to 5. ,

2. Remove the bolts and the spring washers.

3. Remove the gear.

Refitment

4. Reverse procedures 2 and 3, except:
Ensure that the dowel in the gear locates in the
corresponding slot in the pump drive flange.

5. Refit the idler gear, operation 4A—50—50,
procedures 7, 8 and 10 to 15.

TIMING GEARS

Crankshaft Gear Removal and Refitment
4A—53-—52

Special Tools: See Operation 4A—50—50.

Removal

1. Remove the idler gear, operation 4A—50—50,

procedures 1 to 5.

2. Remove the oil thrower.

3. Withdraw the gear.

4. Remaove the key.

Refitment

5. Reverse procedures 3 and 4.

6. Remove and refit the balancer unit, operation
4A—61-—-58 procedures 1 to 3, and 7 to 13.

7. Refit the idler gear, operation 4A—50—50.
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4A—53

TIMING CASE
Removal and Refitment 4A--54—53

Special Tools: PD 155D Puller

Dial Test Indicator Gauge

Removal

1.

Remove the camshalt drive gear, operation
4A—51—=51.

2. Remove the fuel pump drive gear, operation
4 A—52—52, procedures 2 and 3.

3. Remove the fuel injection pump, Part 4C.

4. Remeve the nine bolts and washers securing
the timing case to the cylinder block,

5. Remove the four bolts and washers securing
the timing case to the engine sump.

6. Remove the timing case.

7. Remove the gasket.

B. Remove the idler gear hub from the cylinder
block.

Refitment

9, Reverse procedures 3 to 8, except: Fit a new
gasket lightly coated in recommended sealant
‘A

10. Refit the fuel pump drive gear, operation
4A—52—52 procedure 4.

11. Refit the camshatt drive gear, operation

4A—51--51, procedures B and 9.

ENGINE
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4A-54

ENGINE

FLYWHEEL
Removal and Refitment 4A—55—54

Special Tools: See Part 5A, and

Dial Test Indicator Gauge.

Removal

1,
2.
3.
4,

Remave the clutch, Part 5A,

Remaove the six bolts and tab washers.
Remove the flywheel.

If necessary, remave the pilot bearing.

Refitment

5.

Reverse procedures 2 to 4, except:

{a) Locate the fiywheel on the cranhshaft flange
so that the untapped hole in the flange is in
line with the unused hole in the flywheel,

(b) Tighten the flywheel bolts to a torque of
100 Nm (75 Ibf #) and secure with new
tabwashers.

Using a dial test indicator gauge, adjust the dial
so that the stylus is contacting the flywheel
periphery. Turn the crankshaft and check the
the total reading. The flywheel should run true
within 0,30 mm (0-012 in) total indicator reading.
Adjust the dial test indicator so that the stylus
rests on the clutch face of the flywheel, parallel
to the crankshaft at the outermost point of the
face.
Press the crankshaft forwards to take up the end
float, and turn the flywheel. The run out on the
flywheel face should be within 0,025 mm (0-001 in)
per 25 mm (1 in) of fiywheel radius, measured
from the crankshaft axis to the stylus of the dial
test indicator gauge. If the run out is excessive,
remove the flywheel, check and remove any
burrs or foreign matter.

‘NOTE: If the fiywheel is removed, procedures
5, 6 and 7 must be repeated.

Refit the clutch, Part SA.
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4A—55

FLYWHEEL
Ring Gear Removal and Replacement 4A—56—55

Special Tools: See Operation 4A—55—54
Removal

1.
2.

&

Remove the flywheel, operation 4A—55—54
Drill a5 mm (% in) diameter hole axially midway
between the inside diameter of the ring gear, and
the root of any tooth, to a depth of 16 mm (§ in)
only, (otherwise damage to the flywheel will en-
sue).

Place a chisel in the root above the drilled hole.
Cover the flywheel and chisel point in a heavy
cloth to protect the operator and others against
flying fragments.

WARNING: Take precautions against flying
fragments as the starter ring gear may disin-
tegrate when struck.

5. Support the flywheel and strike the chisel

sharply, and the ring gear should split.
Replacement

6. Heat the new ring gear to a temperature of 245°C
(475°F) approximately, vsing an oven, NOT A
NAKED FLAME.

7. Fit the gear ring over the flywheel with the
‘lead in' on the teeth facing towards the front of
the flywheel, push the ring gear fully home and
allow to cool slowly.

B. Refit the flywheel, operation 4A—55—54.

ENGINE
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4A—56
ENGINE

CRANKSHAFT REAR MAIN OIL SEAL
Removal and Replacement 4A—57—56

Special Tools: See Operation 4A—55—54 and
PD 145—1 QOit Seal Replacer
PD 1452 Oil Seal Pilot

Removal

1. Remove the flywheel, operation 4A—55—54,

2. Remove the bolts, Allen screws and washers
from the seal housing.

3. Remove the seal housing complete with oil seal.

4, Remove the gasket.

5. Remove the seal.

Replacement

6. On production, the lip seal is fitted with its rear
face flush with the rear face of the seal housing.
Examine the crankshaft flange and if it is found
to be grooved the new seal should be pressed
further into the housing in the first instance to
3,2 mm (0125 in) and if required, a further equal
distance resulting in a total of 6-4 mm (0-25 in).

If all three positions have been used, the worn
sealing area of the crankshaft may be machined.
(See Operation 4A—68—65, procedure 14).

7. Lubricate the seal and the housing with clean
engine oil, then using PD 145—1, press the seal
into the housing to the required depth.

8. Fit a new gasket lightly coated in recommended
sealant 'A'.

9. Lubricate the seal, the crankshaft flange and
PD145—2.

10. Using PD 1452, fit the seal and housing
assembly, ensuring that the housing is correctly
located on the dowels in the cylinder block.

11. Remove PD 145—2,

12. Reverse procedures 1 and 2.
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4A—57
ENGINE

' ENGINE SUMP -
Removal and Refitment 4A—5857

Removal

1. Drain the engine oil.

2. Lightly support the centre of the sump with a
troliey jack.

Remove the bolts, washers and shims.

Remove the bolts and washers.

Remove the nuts and washers.

Remove the bolts and washers.

Lower the jack and remove the sump.

Remove the old gasket.

Refitment
9. Reverse procedures 1 to 8 except:
(a) Use a new gasket lightly coated with recom-
mended sealant 'A’,
{b) Ensure that the two shims are correctly
located between the front axle casting and the
engine sump casting.
(c) Tighten the sump to transmission casing
bolts to a torque of 75 Nm (55 Ibf ft).
. (d) Tighten the front axle to sump bolts to a
torque of 270 Nm (200 Ibf ft).

oo 0w

OiL PUMP _
Removal and Refitment 4A—59--57 T e 9 e

o Removal ’

1. Remove the sump operation 4 A—58—57.

» SN
=0 s
2. Remove the seven bolis. - ¢ 2 @,
(3

3. Remove the pump.
4. Remove the strainer.

Refitment ~
5. Reverse procedures 1 to 4, except: e /] _{
Tighten the oil pump securing bolts to a torque -] j\ ]
of 28 Nm (21 Ibf f1). @ ki)
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4A—58

ENGINE

OIiL PUMP
Servicing 4A—60—58
Disassembly

NOTE: The balancer unit drive and driven shafts,
needle roller bearings, keys and oil pump gears
must be changed after 5 000 hours work.

Remove the oil pump operation 4A—59—57,
Remove the back plate.

Remove the gasket.

Remove the gasket.

Remove the split pin.

Remove the cap.

Remove the relief valve spring.

Remove the relief valve plunger.

Remove the driving gear.

Remaove the driven gear.

Examine all parts for wear, replace any parts
whose condition is suspect.

New drive and driven gears must only be re-
placed in pairs.

PE®NomELo

py

Reassembly
11. Reverse procedures 1 to 10.

ENGINE BALANCER UNIT
Removal and Refitment 4A—61-—-58

Removal

1. Remove the sump, operation 4A—58—57.

2. Support the balancer unit.

3. Remove the four bolts and washers, and remove
the bhalancer unit.

4. Remove the oil pump, operation 4A-59—57,
procedures 2 and 3.

Refitment

5. Refit the oil pump, operation 4A—59—57, except
: do not refit the sump.

6. Remove the timing case cover, operation
4A—49—49,

7. Turn the crankshaft to T.D.C. Nos. 1 and 4
cylinders,.(i.e. with the crankshaft gear keyway at
the top of its periphery).

8. Remaove the nut.

9. Remove the idler gear hub.

10. Align the single mark on the idler gear between
the double marks on the driven gear.
11. Refit the idler gear hub.

NOTE: Ensure that the dowel on the idler gear
hub, locates through the thrust plate and into
the corresponding hole in the balancer casing.

12. Refit the nut and tighten it to a torque of 49 Nm
(36 Ibf ft).

13. Ensure that the two thimbles on the rear upper
face of the balancer casing are correctly located.
Refit the balancer unit ensuring that the timing
marks on the balancer unit driven gear, and idler
gear, and idler gear and crankshaft gear are al!
aligned.

" 14, Refitthe timing case cover, operation 4 A—49—49,
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4A-59

ENGINE BALANCER UNIT
Servicing 4A—62—59

Special Tool: 50 ton Hydraulic Press

Disassembly

NOTE: The balancer drive and driven shafts,

needle roller bearings, keys and oil pump gears

must be changed after 5 0000 hours work.

Remove the balancer unit, operation 4A—61—58.

Remove the nut.

Remove the idler gear hub.

Remove the idler gear.

Remove the idler gear thrust plate.

Remove the grub screws.

Using the 50 ton hydraulic press, press the

shafts forwards out of the housing taking care

that the keys do not damage the needle roller

hearings.

8. Remove the keys.
9. Remove the balance weights complete with the

drive gears.

10. I necessary, remove the Allen screws from each
weight.

11. Remove the drive gears. |

12. Remove the idler gear hub stud.

13. Remove the oilway thimbles.

14. Remove the seven oilway blanking plugs and
flush the oilways clean.

15. H necessary, press outthe needle roller bearings.

L e

Reassembly

16. Press new small needle roller bearings into the
rear end of the batancer unit, {(ensuring that the
writing on the rim of the bearing faces away
from the balancer frame} using a tool made to
the given dimensions and the 50 ton Hydraulic
Press.

17. Press new large needle roller bearings into the
front end of the balancer unit {(ensuring that the
writing on the rim of the bearing faces away from
the balancer frame) using a tool made to the
given dimensions, and the 50 ton Hydraulic
Press.

18. Reverse procedures 1 to 14, except:

(a) Thoroughly degrease all male and female
threads and apply a few drops of recom-
mended sealant 'C’' to the threads prior to
reassembly.

(b) Tighten the six Allen screws, securing the
gears to the balance weights, to a torque of
15 Nm (11 Ibt ). _

{c) When refitting the two shafts, ensure that
the balancer drive gears are enmeshed so
that both keyways are at either T.D.C. or
B.D.C.

(d) Extreme care must be taken when pressing
in the shafts to ensure fouling of the keys
and needle roller bearings does not occur.

(e) Tighten the two balance weight grub screws
to a torque of 10 Nm (7Ibf ft).

(f) Ensure that the dowel on the idler gear hub
Jocates in the corresponding hole in the
balancer frame.

(g) Tighten the idler hub securing nut to a
torque of 49 Nm (36 Ibf ).

ENGINE

Key to Figs 16 and 17

1,6 mm (0-63 in) x45° CHAMFER
0,8 mm (0-31 in) x45° CHAMFER
51 mm (2 in) dia.

25,298 mm (0-996 in) dia.

32,944 mm (1-297 in) dia.

25,4 mm (1 in)
2,769 mm (0-109 in)

37,719 mm (1-485 in)
31,648 mm (1-246 in} dia.

40,869 mm (1-609 in) dia.

3,572 mm (0141 in)

38,506 mm (1-516 in)
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4A—60

ENGINE

CONNECTING ROD BlG END BEARING
Removal and Refitment 4 A—63—60

Removai

1.
2,

3.
4.

Remove the balancer unit, operation 4A—61—58,
procedures 1 to 3.

Rotate the crankshaft until the required bearing
is at B.D.C.

Remove the two nuts from the big end bolts,
Remove the big end cap complete with the shel
bearing, and then remove the bearing from the
big end cap.

Remove the big end bolts.

Rotate the crankshaft until the shell bearing
can be removed from the connecting rod.
Repeat procedures 2 to 6 for the remaining big
end bearings.

Examine the shell bearings for wear and and
scoring. If any bearing is found to be suspect,
replace the complete set.

Check the crankpins for wear and ovality using a
micrometer. Check the diameter of the crank-
pins in the horizontal plane and the vertical
plane at each end of the crankgin.

Crankpin wear and ovality should not exceed
0,0381 mm (0-0015 in). The crankshaft should be
re-ground or replaced if these- limits are
exceeded.

Refitment

8.

Reverse procedures 1 to 7, except:

(a) Ensure that all components are scrupulously
clean and lubricated with clean engine oil. -

(b) Ensure that the steps on the shell bearing
halves fit into the slots on the connecting
rods and that the bearings are re-fitted In
their original positions and are properly
seated.

(¢) Ensure that the flats on the connecting rod
holts are located against the shoulders on
the conpecting rods,

{d) Ensure that-the connecting rod and the end
cap are refitted with the identification marks
together and are on the left hand side of the
engine.

(e) Tighten the big end nuts to atorque 0f 95 Nm
(70 Ibf {t).

(f) The connecting rod big end cap attachment
bolts are special boits and should they
require replacement, only bolts supplied by
the manufacturer should be used.
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4A—61

PISTONS AND CONNECTING RODS
Removal and Refitment 4A—64—51

Special Tools: 38 U3 Piston Ring Compressor
PD 41B Piston Height Gauge

Removal
1. Remove the cylinder head, operation 4 A—46—45,
2. Remove the connecting rod big end bearings,
operation 4A—63—680.
3. Push the pistons and connecting rods out of
the top of the cylinders,

Refitment

Check the condition of the pistons, piston rings and

cylinder liners, and if any doubt as to their service-

ability, replace them.

4. Clean all parts thoroughly, and freely lubricate
with clean engine oil,

NOTE: Position the piston rings on the pistons
so that the ring gap on each piston ring is 180°
from the gap in the previous piston ring.

5. Using 36 U3 and a suitable piece of hardwood,
insert the piston and connecting rod assemblies
into the top of their respective cylinder bores,
ensuring that the word “{ront" on the piston
crown is towards the front of the engine.

6. Refit the connecting rod big end bearings,
operation AA—63—60, except, do not refit the
balancer unit and sump.

7. Using PD 41B, check the piston height. The
piston should be 0,08 to 0,25 mm (0003 to 0-010/in)
above the top face of the cylinder block.

8. Refit the balancer unit, operation 4A—61—58,
except do not refit the front axle.

9. Refit the cylinder head, operation 4A—46—45,

ENGINE
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4A—62

ENGINE

PISTONS AND CONNECTING RODS

Servicing 4A-65—62
Special Tools: See Qperation 4A-—63—60

335 Connecting Rod Alignment Jig
336.102 Arbor Adaptor

Disassembly

1, Remove the pistons and connecting rods,
operation 4A—63—60.

2. Remove the rings from each piston.

3. Remove the circlips.

4. Warm the piston in clean liquid to a temperature
of 38 to 50°C (100 to 120°F).

5. Carefully withdraw the gudgeon pins.

6. Remove all traces of carbon deposits from the
pistons with particular attention to the ring
grooves.

7. Check the vertical groove clearance with a new
ring fitted. The piston should be replaced if the
limits are exceeded.

8. Examine the pistons for signs of scoring.

9. Check the gap of the piston rings when they are
fitted in the unworn portion at the top of the
cylinder bore.

10. Check the fit of the gudgeon pins in the piston
bores and small end bearings.

11. If necessary, press out the small end bushes
from the connecting rods.

Reassembly

12, If necessary, press new small end bushes into
the cannecting rod aligning the oil hole in the
bush with the hole in the'tap of the connecting
rod.

NOTE: The reaming of the smail end bush is a

precision task and should oniy be undertaken

by a skilled machinist.

13. Using 335, check the connecting rod for parallel-
ism and squareness, if any distortion is found,
the conhecting rod must be replaced.

14. Warm the piston in clean liquid, agsembie the
pistons to their corresponding connecting rods
and insert the gudgeon pins.

NOTE: The cavity in the piston crown is off-set

towards one side of the piston. Assemble the

pistons to the connecting rods with the cavity
towards the side of the connecting rod which

. carries the connecting rod and big end cap

identification.

15. Fit two new circlips.

16. Fit the piston rings in the following order:
A4.236 Engines:

(a) Slotted scraper—below gudgean pin.
{b) Slotted scraper—above gudgeon pin.
(¢} Internally stepped compression—third

groove.

{d) Internally stepped compression—second
groove.

(e) Parallel chrome plated compression—top
groove.

A4.248 Engines:
(a) Spring loaded scraper—ahove gudgeon pin.
(b) Internally stepped compression—third

groove,

(c) Internally stepped compression—third
groove.

{d) Parallel chrome plated compression—top
groove. -

NOTE: The internally stepped compression

rings must be fitted with the step towards the

piston crown.

17. Refit the pistons and connecting rods, operation
4 A—53—60.
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4A—63

CYLINDER LINERS
Removal and Refitment 4A—66—63

Special Tools: See Operation 4A—64—81, and
PD 150 Liner Remover and Replacer
PD 150—1B Adaptors (A4. 236
Engineg)
PD 150—7A Adaptors (A4, 248
Engine)
30 ton Hollow Hydraulic Ram

Removal

i. Remove the pistons and connecting rods,
operation 4A—64—61.

2. Remove the studs from the cylinder block face.

3. Using PD 150, the appropriate adaptors and a
30 ton hollow hydraulic ram, withdraw the
cylinder liners through the top of the cylinder
block. :

NOTE: The PD 150 cylinder liner remover and
replacer tool, is designed for the field service of
single liners. Should the tool be required for
general workshop overhaul duties, itis advisable
to use it in conjunction with a 30 ton hollow
hydraulic ram, (Suitable examples are Epco
P332 or Pickavant LRH 30), with a hand, or
electrically operated hydraulic pump.

Replacement
4. Reverse procedures 1 to 3, except:

{a) Care must be taken in the handling and
storage of cylinder liners. The slightest burr
or damage will cause considerable distor-
tion when the liner is put into the cylinder
block.

{b) Flanged castiron liners must not be rebored,
but must be replaced with new pre-finished
service liners.

{c) Prior to pressing in the new liner, the
cylinder block parent bore and the new liner
must be thoroughly cleaned, in particular the
recess for the liner flange in the top of the
parent bore.

(d) Liberally lubricate all parts with clean engine
oil before refitment.

(¢) Ensure that the liner flange does not foul the
counter bare at the top of the parent bore.

(1) The top face of the liner should be between
0,102 and 0,203 mm (0-004 and 0-008 in)
below the top face of the cylinder block,
when fully home,

(g9) Check the condition of the piston rings, if in
any doubt as to their serviceability, replace
them.

{h) Allow a settling period to elapse before
checking the fitted internal hore diameters
of the liners.

(i) Each liner should be checked in three
positions, top, centre and bottom, and the
readings being taken transversely and
parallel to the centre of the cylinder block,

ENGINE
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4A—64
ENGINE

CRANKSHAFT

Thrust Washers Removal and Replacement
4A—67—64

Removal and Replacement -

1. Remove the oil pump, operation 4A—59—57.

2. Push the crankshaft rearwards, and check the
crankshaft end float between the rear thrust
bearing and the crankshaft. The clearance ob-
tained should be between 0,050 and 0,380 mm
{0-G02 and ¢-015 in).

3. [f the end float is not within these limits, pro-

ceed as follows:

Remove the two bolts.

5. Remove the centre main bearing cap, complete
with the two bottom half thrust washers.

6. Push the two top half thrust washers around the
crankshaft journal with a piece of wire, untii they
can be removed.

7. Lubricate all components before refitting.

8. Slide two new top half thrust washers, with the
steel side towards the bearing housing, into
position.

9. Locate the two new bottom half thrust washers
on the centre main bearing cap, and refit the
bearing cap.

10. Refit the bolts, and tighten them to a torque of
203 Nm (150 Ibf ft).

11. Repeat procedure 2.

12. lf the end float is still not correct, oversize thrust
washers can be fitted, repeat procedures 3 to 10.

NOTE: The top and bottom thrust washer halves
must be the same thickness.

13. Refit the oil pump, operation 4 A—59—57,

-
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4A—65

CRANKSHAFT
Removal and Refitment

Special Tools: See Part5A
PD 145—1 Qil Seal Replacer
PD 145—2 Qil Seal Pilot
PD 1558 Puller
550 Universal Handle
Dial Test Indicator Gauge

4A—68—65

Removal
1. Drain the engine oil.

2. Split the tractor between the front axle and the

engine and between the engine and the trans-
mission, Part 3A.
3. Mount the engine on a suitable stand,
4, Remove the crankshaft rear main oil seal,
operation 4A—57—56.
5. Remove the timing case, operation 4A-—54-53.
6. Remove the connecting rod big end bearings,
operation 4A—83—60.
7. Removethe crankshaft thrust washers, operation
4A—67—64, procedures 4 to 6.
8. Remove the rear main bearing bridge piece and
seals.
9. Remove the crankshaft gear and key.
10. Remove the eight bolts securing the remainder
of the crankshaft main bearing caps.
11. Remove the four remaining main bearing caps
complete with the half shell bearings.
12. Lift out the crankshaft.
13. Remove the five half shell bearings from the
engine casing.
14. Thoroughly ciean ail parts.
Check the crankpins and journals for wear and
ovality, using a micrometer, The diameter of the
crankpins and journals must be checked in the vertical
and horizontal planes at both ends of the crankpins
and journals. The wear and ovality must not exceed
0,0361mm (0-0015 in).
Crack detect and de-magnetize the crankshaft.
The main journals and crankpin diameters can be
re-ground to the following sizes:—
(a) 0,254 mm (0-010 in)
{(b) 0,508 mm (0-020 in)
{c) 0,762 mm (0-030 in)
If the crankshaft needs to be re-ground below.
0,762 mm (0-030 in), a new crankshaft must be fitted.
Crankpin width may increase with regrinding, but
must not exceed 40,55 mm (1-5965 in}. It is important
that the radii on the main and crankpin journals are
maintained. After regrinding, the sharp corners on the
oil holes must be removed.
Tufftrided crankshafts must be re-Tufftrided after
re-grinding. If Tufftriding facilities are not available,
a new crankshaft must be fitted.
If all three positions tor the near main oil seal have
been used, the sealing area of the crankshaft flange
must be re-ground. Only the minimum amount of
metal should be ground off to ensure removal of the
seal wear grooves. The oil seal flange must not be
machined below 113,17 mm (5243 in) minimum
diameter. It is not necessary to re-Tufftride the flange.
Crack test and de-magnetize the crankshaft.

ENGINE

Refitment

15. Reverse procedures 8 to 14, except:

(a) Ensure that the oilways in the cylinder block
and crankshaft are free from obstruction.

{b) Check the main bearing cap attachment
bolts for stretch. Only bolts supplied by the
engine manufacturer should be used, as
they are special bolts.

(c) Ensure all components are Sscrupulously
clean and freely lubricated with clean engine
oil.

(d) The main bearing caps are numbered, No. 1
commencing at the front of the engine. Each
cap is also marked with a serial number as
stamped on the cylinder block bottom face.
These should read in line.

(e} Tighten the main bearing bolts to a torque
of 203 Nm (150 Ibf ft).

(f) The rear face of the bridge piece must be
flush with the rear face of the block.

16. Refit the crankshaft thrust washers, operation

AA—67—64, procedures 7 to 12.

17. Refit the connecting rod big end bearings,

operation 4 A—63—60.

18. Refit the timing case, operation 4A—54—53.

19. Refit the crankshait rear main oil seal, operation
4A—57—56.

20. Refit the engine, Part 3A.

21. Refill the engine with an approved oil,
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4A—66

ENGINE

CAMSHAFT AND TAPPETS
Removal and Refitment 4A—69—66

Special Tools: See Part 3A

PD 155—B Puller.

Removal

1.
2.

@

—
noemNama

Drain the engine oil.

Split the tractor between the front axle and the
engine, and between the engine and the trans-
mission.

Remove the rocker assembly, aoperation
4A—42—43.

Remove the timing case, operation 4A—54—53.
Remove the pushrods.

Remove the fuel lift pump, Part 4C.

Invert the engine on a suitable stand.

Remove the balancer unit, operation 4A—61—58.
Withdraw the camshaft thrust washer.
Withdraw the camshaft.

Remove the tappets and retain them in the
order in which they were removed.

Refitment

12,

Reverse procedures 1 to 11, except: ,

(a) Clean and freely lubricate all parts prior to
reassembly,

{b) Ensure when refitting the camshaft thrust
plate, that the hole in the plate locates
correctly over the dowel protruding from the
engine block.

(c) Check the protrusion of the camshaft thrust
washer above the face of the cylinder block,
this should be between 0,10 and 0,41 mm
(0-004 and 0-016 in).
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4B—01

Operation
No.

4B—01—03
4B-—02--03

4B—03—04
4B—04—04
4B—05—04

4B—06—05
4B—07—05

4B—08—06
4B—09-06
4B—10—07
4B—11—08

GENERAL

COOLING SYSTEM

COOLING SYSTEM

Part 4 — Section B

Table of Contents

GENERAL
FAULT DIAGNOSIS
FROST PRECAUTIONS

RADIATOR
Removal and Refitment (AD3. 152 Engine)
Removal and Refitment (A4.236 and A4. 248 Engines)

THERMOSTAT

Removal and Refitment (AD3. 152 Engine)

Removal and Refitment (A4, 236 and Ad4. 248 Engines)
Servicing .

THERMOSTAT HOUSING
Removal and Refitment (AD3. 152 Engine)
Removal and Refitment (A4. 236 and A4. 248 Engines)

WATER PUMP

Removal and Refitment (AD3. 152 Engine)

Removal and Refitment {A4. 236 and A4. 248 Engines)
Servicing (AD3. 152 Engine)

Servicing (Ad4. 236 and A4, 248 Engines)

The coolant is circulated by thermo-syphon action
assisted by a centrifugal type pump. The system is
controlled by a thermostat which prevents the coolant
from flowing through the radiator until the correct
working temperature has been achieved, and a
pressure-sensitive radiator cap, which, by allowing
the radiator to pressurise, raises the temperature at
which the coolant will beil. A fan attached to the
front of the engine assists cooling by drawing air

through the radiator.

The water pump and cooling fan are driven by a belt,
which is driven by a pulley splined to the front of the

crankshaft.

Page
No,

01
02
02
03

04

05

06
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4B—02

COOLING SYSTEM

FAULT

POSSIBLE CAUSE

SUGGESTED REMEDY

OVERHEATING

ENGINE RUNS COOL

Engine racing or pulling hard

Radiator water level

Loose fan belt

. Radiator cap leaking or valve
spring defective

Radiator matrix blacked

Water flow restricted

Water flow restricted

Water flow restricted

Operating conditions
(i.e. Cold head winds)

Thermostat stuck open

Select the correct gear to suit
conditions.

Fill to the correct level, check for
leaks at joints and hoses, rectify
as necessary.

Adijust the fan belt tension, Part
9A.

Replace the radiator cap.

Clean the radiator using a reverse
flow of air or water.

Check the thermostat operation
and replace if necessary, opera-
tion 4B—04—05 (AD3. 152 Engine)
4B—09—0B (A4. 236/A4. 248
Engine)

Reverse flush the cooling system
Service or renew the water pump,
operation 4B—10—07 (AD3.152
Engine)

4B—11—08 (A4. 236/A4. 248
Engine)

Blank off a portion of the radiator.

Repiace the thermostat, operation

4B—03—04 (AD3. 152 Engine)
48—04—-04 (A4, 236/A4. 248
Engine)

+

FA