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INTRODUCTION AND SAFETY -

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 1o be
completed within the time stated in the repair time
schedule.

To assist with locating information, each division of the
manuial is preceded by a contents page listing the
operations. 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 sequence commencing at 1
urless otherwise stated. When applicable, these
sequence numbers identify the components in the
appropriate Hlustration. Where an operation requires the
use of a special taol, the tooi 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.
The sections are subdivided into numbered operations.
Exampie: 7A-01 would be.Section 7, Part A, Operation
01. This simplifies cross referencing and enables the
subject to be found easily.

Definition of Terms
The operation descriptions generally used throughout
the schedules may be defined as follows:-
Removai and Refitment
— Remove and refit an original part or assembly, ora
new part or assernbly which does not involve
additional operations or time.
Install
— Instali a part or component not previously fitted eg
accessories.
Overhaul
- Remove a part or assembly, dismantle, inspect and
recondition, re-assemble, and re-install making all
necessary adjustments.
Disassembly and Reassembly
— The tenm indicates the orderly taking apart of an
asssembly into individual parts and rebuilt into the
onginal assembly.
Adijust
~ Make necessary adjustments to restore specified
setting or performance.
Check
— Ascenains if a setting or condition is within limits of
acceptability, either as defined in the manufacturers
specifications or, where a dimension is not
specified, in the judgement of the mechanic. The
checking of fixings, eg nuts and bolts, includes
tightening to the specified torque figures listed in this
Manual. ' :
Servicing
— All technical work to maintain the machine in working
order.

M-F 300 Series

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, eg the
refitment of the differential unit. Distributors and Dealers
are therefore urged to check their tools against the fist
provided. Where necessary, tools may be ordered from:
V L Churchili & Co Ltd, London Road, Daventry,
Northants, England, NN11 4NF, Telephone 0327 704461,

For further detalls refer to the special tool catalogue for
this range of tractors, Publication Reference A1038.

Repairs and Replacements

When service parts are required it is essential that oniy
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
impatred if other than genuine paris 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 raust be strictly adhered to. Locking devices
where specified must be fitted. if the efficiency of a
locking device is impaired during removal it must be
renewed.

The tractor wartranty may be invalidated 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.

Repair of the Tractor

Foliow these important points:

TROUBLE-SHOOT AND CLEAN TRACTOR BEFORE
DISASSEMBLY.

If possible, make a complete diagnosis to determine
extent of repair required. Take precautions, as
necessary, to prevent dirt or other foreign material
entering hydraufic, fuel and air systems.

DO NOT MIX PARTS.

Make particular note of special parts which shouid not
be interchanged.

DURING DISASSEMBLY, CLEAN PARTS THOROUGHLY
AND INSPECT THEM FOR WEAR, DAMAGE, ETC.
LABEL PARTS. PROTECT PRECISION OR MACHINED
SURFACES.
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INTRODUCTION AND SAFETY

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 tpols 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 circulation.

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
destroyed.

The issue number is printed on the bottomn of each
page, eg Issue 1, 2or3 efc.

In some cases aditional 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 reguired to be positioned
between existing pages, the new page numbers will
contain a suffix letter - Example:- New page number
7A-16a. This page is inserted after existing page number
7A-16 and before page number 7A-17. Comespondingly
a further new page numbered 7A-16b would be
positioned after 7A-16a but before 7A-17.

To ensure that a record of amendments to this manual
is readily available, the list of amendments will be
re-issued with gach set of revised pages, quoting the
amendment number, date of issue, appropriate
instrucitons and revised page numbers,

Note: Service Bulletins and Amendment Sheets are
issued to the Massey-Ferguson Distributors and Dealers
only and are not for general circulation, )

A

Safety Precautions

Make sure that all personnel are in a safe position
before starting the engine, or operating ANY of the
controls,

Always stop the engine before leaving the operator's
platform.

Wait for all moving parts to stop COMPLETELY before
starting any work on the tractor.

Before starting sefvice procedures . . . attached
equipment should be resting on the ground and all
hydraulic control levers operated back and forth several
times with the engine stopped.

If it becomes necessary 1o go under a raised
attachment (eg loader) to perform adjustments etc, safety
stands must be used to support the attachment.

Make sure the battery earth cables are disconnected
before working on the electical system.

M-F 300 Series

Keep hands, feet and clothing a safe distance away
from moving belts, pulleys and other moving parts . . .
and make sure all safety shields are installed.

Be extra careful when performing any checks,
inspection, adjustments or tests that require operating
the engine, the hydraulic controls, or with the machine in
motion.

Make sure dependable jacks of adequate lifting
capacity and suitable stands (or wooden blocking) are
used to securely block up the machine when removing
any of the wheels or axies.

Before any attemnpt is made to disconnect ar remave
any hydraulic component, make sure the hydraulic
pressure within the system is relieved . . . and the engine
is stopped.

Carry out the repair procedures in a "common sense”
manner. Safety procedures cannot be over-emphasised
when working on, or around machinery . . . especially
when working on engine driven and/or hydraulically
actuated equipment.

Safety also depends upon the skill of the serviceman in
the use of tools and other workshop equipment while
performing the recommended service procedures.

WARNING
CONTAINS
ASBESTOS

Breathing asbestos
dust is dangerous
to heaslith

Follow safety

instructions
A -

Warming

Some components on the tractor, such as gaskets

and friction surfaces (brake linings, clutch linings, etc.),
may contain asbestos. Breathing asbestos dustis
dangerous to your health. When service operations are
to be undertaken on parts containing asbestos, the
essential precautions listed below must be observed:
*Work out of doors or in well ventilated area.

*Dust found on the tractor or produced during work on
the tractor must be removed by extraction and NOT by
blowing. 7

*Dust waste should be dampened, placed in a sealed
container and marked to ensure safe disposal.

*If any cutting, drilling etc. is attempted on materials
containing asbestos, the item must be dampened and
only hand toals or low speed power tools used..

Issue 3
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INTRODUCTION AND SAFETY

Roll Over Protective Structures (ROPS) and/or Safety Frames and Cabs

ALWAYS observe the following
points — these are IMPORTANT.

TIGHTEN ALL BOLTS progressively
and evenly to their recommended
torques.

Install all bolts which project
through inside edges and/or
faces of frames, or cab so that
threaded end of bolt {ie nut
side) is outside frame.

Use only bolts and other
hardware supplied with ROPS
{orcab frame) . . . donot
substitute these fasteners.
Use a flat washer over slotted
holes.

Use lockwasher to secure nuts
. . . except self-locking type
nut.

DO NOT do any of the following.

Drill the frame structure to
accept equipment such as extra
mirrors or flashing indicators.

Weld anything to the frame.
Straighten a bent frame.

Interchange components with
other frame structures even of
identical type.

Modify the frame structure in
any way without prior approval
of Massey-Ferguson.

Attach other implements, or
fittings to Tractor by means

of the frame structure (or its
attachment points) unless such
attachments are approved by
Massey-Ferguson.

PERSONAL INJURY MAY RESULT IF THESE PRECAUTIONS ARE NOT FOLLOWED.

Look for this symbol to point out important safety precautions. It means - ATTENTION! BECOME ALERT! YOUR

SAFETY IS INVOLVED.

Fluids

TL1013

Fluids escaping from a very small hole can be almost
invisible, they can penetrate the skin causing serious
injury. Keep hands and body away from pin holes and
nozzies which eject fluids under high pressure. When
checking for ieaks always use a piece of cardboard or
wood, never use your hands to find a pressure lead.

If ANY fluidis injected into the skin, it must be attended o
by a doctor immediately.

M-F 300 Series

All fluids must be handled with care. If you are injured by
or swallow any fluid seek medical attention immediately
and show the label on the product.

Take note of the following instructions when handling
fluids:

Antifreeze

When handling antifreeze observe the following safety
precautions:

A

Waming: it is very important that you read the label on
the container betore you add antifreeze to the cooling
systemn. The safety precautions are as follows;

1. Keeplocked up and out of reach of children.

. Keeponly in the original container,

. Avoid contact with the skin and eyes.

. Wear suitable protective ciothing and gloves.
. Harmful by inhalation andif swallowed.

. swallowed, seek medical advice immediately and
show the label or container.

If you have any queries please contact the supplier.

OO Wwh
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INTRODUCTION AND SAFETY

Engine and transmission oils

A

Warning: When changing oil it is important you follow
some basic rules on personal hygiene, these are as
follows:

1. Before changing the oil use a suitable barrier cream
onyour hands

2. Wearprotective clothing, overalls, PVC gloves etc.

3. Wash off with soap and water any dirty oil which you
come into contact as soon as soon as you have
finished changing the oil.

4, Contaminated clothing mustbe removed and cleaned.

Prolonged contact with dirty oil may affect your health and
it is important you follow the above instructions.

Starting fiuid

Handle starting fluid safely. Starting fluid must only be
used when an ether-start aid is fitted as original equipment
by the manufacturer or when installed by a Dealer as an
accessory. In cases of tractors being fitted with glow plugs
or Thermostart, these MUST be removed prior to
instaliation of an ether-starting aid.

A

Warning: it is very important that you read the iabel on
the can before using, the safety precautions are as follows:

1. Starting fluid gives off a heavy flammabile vapour.
2. DONOT smoke.
3. DONOT use near fire orflame.

M-F 300 Series

4, Keep away from sources of ignition, store ina cool
place.

. The container is pressuried, BO NOT expose to heat
or puncture, even if empty.

. Keep out of reach of children.
. Avoid contact with the skin and eyes.
Harmful by inhalation and if swallowed.

If swallowed or had contact with the eyes seek medical
advice immediately and show the label or container.

Brake fluid

A

Warning: It is very important that the following safety
precautions are observed in relation to brake fluid:

1. Keeponly inthe original container.

2. Keep outofreach of children.

3. Do not mix with other liquids or oils, keep the container
tightly closed.

4. Avoid contact with the skin and eyes.

5. Wear suitable protective clothing and gloves.

6. Inthe event of eye contact, wash immediately with

- copious quantities of water then seek medical advice.

7. Inthe evertt of skin contact, thoroughly wash the
affected parts, remove any contaminated clothing,
and apply a conditioning cream if the skin has a
tendency towards dryness.

8. If swallowed, do not induce vomiting, seek medical
advice, show label or container.

9. Keep brake system mineral oil clean, contamination
with dust or other materials may resuit in brake failure
or costly repair.

10. Mineral brake oilis NOT COMPATIBLE with rubber
components of other brake systems.

wm

O N
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INTRODUCTION AND SAFETY

Battery

A

WARNING: The battery contains a sulphuric acid
electrolyte which is a corrosive substance and must
be treated with great care:

. Corrosive substance.

. Imitating to eyes and skin.

. Keep out of reach of children.

. Avoid contact with skin and eyes.

. Wear suitable protective clothing, gloves and eye
protection.

. In the case of contact with eyes, rinse immediately
with plenty of water and seek medical attention.

7. When charging the battery, charge in a well ventilated

place and ALWAYS switch off at the mains before

disconnecting the terminals.

8. If swallowed seek medical advice immediately and
show the label.

[ S I N S AV R

(2]

9. DO NOT use a naked fiame to check the electrolyte
level, always use a volimeter or hydrometer o check
the state of charge.

M-F 300 series

10. Keep sparks, flames and cigarettes away, use a
flashlight to check the battery electrolyte level if
necessary.

11. DO NOT produce sparks with cable clamps when
charging the battery or starting the tractor engine with
a slave battery.

12. Ensure vent plugs are cormrectly installed and tight.
13. Always remove the negative (-) cable first.

Cooling System

A

WARNING: High pressure steam and hot water.
Remove the filler cap with extreme care. DO NOT
check or fill when the engine is hot or running.

Handle Fuel Safely

1. Diesel fuel is flammable and must be handled with
care.

2. Never refuel or service the fuel system on the tractor
while smoking or when near open flames or sparks.

3. Never refuel the tractor white the engine is running.
4. DO NOT use cans unless necessary.
5. Always clean up any spilled fuel.

Safety Guards

ALWAYS replace guards after repair, it is a legal
reqguiremerit that they are fitted.

Issue 3
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INTRODUCTION AND SAFETY

SERIAL NUMBERS - TRACTOR

The serial number of the tractor is located in two paositions,
on the serial number plate located on the right hand side of
the tractor (See Fig.1}), and stamped on the rear axle
casting (See Fig.2).

From the launch of the: 300 series tractorin August 1986, a
new format serial number was iniroduced on all UK
production. The tractors are numbered systematically and
the number gives information on the machine type, year of
manufacture and when it was builf, as follows:

Example:
Year of manufacture Tractor built in week of
I
5008 N 32121
I

Machine type Week of manufacture

5008 = 3802WD

N = 1988

32 = 32ndweek (week 1 = 1stweek in January

from 1991, Was 1st week in February up
to 1990).

121 = 121st tractor built in that week.
Machine type and machine serial number (MSN):-
MF 340 2WD 5812
MF 342 2WD 9203
MF 350H 2WD 9000
MF 350 2WD 5000
MF 352 2WD 9205
MF 355 2WD 5308
MF 360 2WD 8221
MF 362 2WD 5726
MF 362H 2WD 9001
MF 362N 2WD 9153
MF 372 2WD 5998
MF 372N 2WD 9137
MF 385 2WD 5270
MF 375 2WD 5006
MF 375H 2WD 9003
MF 383 2WD 5266
MF 390 2WD 5008
MF 390H 2WD 9163
MF 3807 2wWD 5723
MF 393 2WD 9131
MF 396 2WD 9129
MF 398 2WD 5010
MF 399 WD 5012
MF 340 awD 5747
MF 342 4WD 9204
MF 350 4WD 5001
MF 352 4WD 8206
MF 355 4WD 5310
MF 360 4WD 5222
MF 362 AWD (wide} 5727
MF 362N AWD (natrow) 9154
MF 362H awD 2002
MF 365 aWD 5271
MF 372 4WD 5999
MF 372N A4WD 9138
MF 375 4WwD 5007
MF 375H 4WD 9162
MF 382N 4WD 9140
MF 383 4WD 5742
MF 390 4WD 5009
MF 300H 4WD 9004
MF 390T 4WD 5724
MF 393 AWD H32
MF 396 awpD N30
MF 398 AwD 5011
MF 399 A4WD 5013

M-F 300 series

Fig.2

Year code letier:
1986 - August

1991 - January
1982 - January
1993 - January
1994 - January
1995 - January
1996 - January
1897  January
1998 January
1999 January
2000 January

CIMTMMOOEPUIVZC
L T T T T T A I

1986

1987 - February 1987
1988 - February 1988
1989 - February 1989
1990 - February 1990

1991
1992
1993
1994
1985
1996
1997
1298
1999
2000

to
to
to
to
to
L(+]
to
to
to
to
to

.o

to
to
to

January
January
January
January
December
December
December
December
Decernber
December
December

. December

December
December
December

1987.
1988.
1989.
1890.
1990.
1991.
1992.
1993.
1994.
1995.
1996.
1897.
1998.
1899.
2000.
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INTRODUCTION AND SAFETY

Serial Numbers — Engine

The engine numbering system consists of up to thirteen
letters and numbers giving details of build code, country
of origin, serial number and year of manufacture. The
positions of the serial numbers are as follows:

Figure 3 - 3 cylinder engines.
Figure 4 - 4 cylinder engines.
Figure 5 - 6 cylinder engines.

Example:
Country of manufacture Year of manufacture

! I
Engine family— LD31190U123456T

Build code Serial number

LD = Engine family - 4.236

31180 = Build code

U = United Kingdom Manufactured

123456 = Engine serial number Ay ST !
T = 1989 £ Perkins ENGLAND 1rine

O LJ 31239+ US688Q0Xx  Of

Engine family codes:~ SERIAL NO

CE D3.152.
CN T3.1524.
4.236.
4.248,
T4.236.
6.3544,

Country of manufacture:-

Argentina
Brazil
Australia
Germany
Spain
France
Greece

LD
LF
L}
W

Tu
United Kingdom
Iran

LI T I LI
=)
a
o

Peru
Yugoslavia

Year of manufacture:-

1986
1987

“<XgCHWMDZIrX=OTMOOD >

" ZPerkins ENGLAND trie

1996 ’ LTW?.‘HSB:’; HTYBLHAS &
IYPE_USTRE St e

1999 o

TMOODPrP<XEs<CHRVZ
O T I T T AT
-t
4
N

:

Fig.5

M-F 300 series Issue 2
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INTRODUCTION AND SAFETY

Transmission ldentification

Rear Axle Ratio

The ratio of the crownwheel and pinion fitted to the
tractor can be indentified by a lefter stamping on the
centre housing casing (see figure 6).

Marking Ratio No. of teeth
3 3.889:1 9x35
X 3.454:1 11x38
No mark 4.375:1 8x35
Epicyclic Ratio

The rear axle epicyclic ratios can be intentified by an
either an X stamped on the drive hub of early models or
a groove machined into the ring gear from 1930
onwards as follows (see figure 7).

Marking Ratio | Type Size ‘A’

Xorgroove | 3.75:1 | Normad duty § 308 mm (12 in)
No mark 3.14:1 | Norma! duty | 302 mm (12 in)
X orgroove | 4.80:1 | Heavy duty | 338 mm (13 in}

Transmission Gearbox

All gearboxes are stamped with a unit number
adjacent to the safety start switch (see figure 8). This
number identifies the build of the gearbox in respect of
constant mesh ratio, PTO ratio, normal or heavy duty
epicyclic unit and whether the box is fitted with a long or
short PTO shaft. Long shafts are fitted to tractors with
four wheel drive drop-box or spacer, short shafts to non-
spacer footstep tractors only.

The attached chart lists all the builds of gearbox by
type and unit number giving the ratios and the number
of teeth on the constant mesh gears in driver x driven
order.

Additional information is given in respect of the
models of tractor to which the box is fitted. it will be
noted that there are a number of different builds of
gearbox for any model of tractor. This is due to the
different sizes of tyres related to the maximurn speed of
the tractor e.g. 25, 30 or 40 kph.

The purpose of this chart is to enable mechanics to
identify the correct constant mesh gears for the gearbox
they are overhauling.

M-F 300 Series

TL1545
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INTRODUCTION AND SAFETY

GEARBOX SPECIFICATION LISTING

Hbgh Range Low Range Power Take Of
No. of No of No of Type Type Long or
Gearbox | Constanl- 1eeth Constan- teeth Constant- teeth ol of short PTO Models
UnitNo. | meshtabo | ongears |meshrapo| ongears |meshrato on gears Hyd. pump Epicyc shaft frted appheable

8 Speed standard gearbox

12001 1.000:1 | 35T x 35T - - 3320 16T x 53T Sta. flow Normal duty Short M-F 350, 355, 365
12002 1,225:1 | 31T x 38T - - 33121 16T x 53T Std, flow Normat duty Short M-F 360, 362
12003 1.000:1 | 35T x 35T - - 33121 16T x 53T Ste. flow Normal duty Long M-F 350, 355, 360
12005 1.156:1 | 32T x 37T - - 3.3121 16T x 53T Std. flow Normal duty Long M-F 355. 360, 362, 365
12006 14131 | 20T « 41T - - 33121 16T x 53T Stid. flow Heavy duty Short M-F 375, 383, 390
12007 1.156:1 | 32T x 377 - B 1.800:1 207 x 387 High flow Heavy duty Long M-F 375, 390
-12008 1.225:% §{ 31T x 38T - - 3.3121 16T x 53T St flow Normat duty Long M-F 360, 362
12012 1.156:1 [ 32T x 377 - - 1.900:1 20T x 387 High flow | Normat duty Long | M-F 365
12013 1.1586:1 | 32T x 377 - - 3.3121 16T x 53T Sta. flow Heawy duty Long M-F 375, 390
12017 1.156:1 | 32T x 377 - - e R 8 16T x 53T Std. flow Heavy duty Short M-F 375
12018 1.156:1 | 32T x 37T - - N2 16T x 53T Sid. flow Normal duty Short M-F 365
12021 1.156:1 | 32T x 37T - - 1.900:1 20T x 387 High flow | Normaiduty | Shor M-F 385
12024 1.000:1 | 35T x 35T - - 1.900:1 20T x 387 High flow Normal duty Long M-F 355
12026 11567 | 32T x 37T - . 1.900:1 20T x 387 High flow Heavy duty Short M-F 390
. 12029 141311 1 29T x 41T - - 3.312:11 16T x 53T Std. flow Heavy duty Long M-F 375, 383, 390
12030 | 12251 | 317 x 387 . - 1.900:1 | 20T x 38T Highflow | Heavyduty | Short | M-F 390
12031 1.225:1 | 31T x 387 - - 1.900:1 20T x 387 High flow Heavy duty Long M-F 390
8 Speed synchromesh gearbox
12009 1.000:1 { 35T x 35T - - 33121 16T x 53T Std. flow Normal duty | Long M-F 350, 355, 360
12010 1.156:1 | 32T x 377 - - 33121 16T x 53T Std. flow Normal duty | Long M-F 350, 355, 360, 365
12014 1.156:1 §32Tx37T | - - - 33121 16T x 53T Std. flow Heavy duty Long M-F 375, 390
12015 1.186:1 | 32T x 37T - - 1.900:1 20T x 387 High fiow Heavy duty Long M-F 375, 390
12016 1.156:1 | 32T x 37T - - 1.900:1 20T x 387 High fiow | Normal duty Long M-F 365
12020 1.156:1 | 32T x 37T - - 3312 16T x 53T Std. flow Normal duty | Short M-F 362
12022 1.000:1 | 35T x 35T - - 1.900:1 20T x 38T Highflow | Nomalduty | Long M-F 355, 360
12023 1.000:1 | 357 x 35T - - 33121 16T x 53T Std. fiow Normal duty Short M-F 355
12032 2.740:1 | 19T x 527 - - 33121 16T x 53T Std. flow Normal duty Long M-F 340
12033 | 27401 | 19T x 52T - - 3.312:1 | 16T x53T Sid. fiow | Normalduty | Long | M-F 340, Hyd. pipes litted
12 Speed synchromesh gearbox

12200 1.000:1 | 35T x 357 | 1.266:1 | 307 x 38T | 3.312:1 16T x 53T Std. flow Normal duty Long M-F 350, 355, 360
12201 11561 | 32T x 37T | 1.464:1 | 28T x 417 | 1.900:% 20T x 38T High flow | Normal duty Long M-F 355, 360, 362, 365
12202. | 1.156:1 | 32T x 37T | 1.464:1 | 28T x 417 | 3.312:1 16T x 53T Std. flow Heavy duty Long M-F 375, 390
12203 1.156:1 | 32T x 37T | 1.464:1 | 28T x 41T | 1,900:1 20T x 38T High fiow Heavy duty Long M-F 375, 390
12204 1.069:1 | 29T x 31T | 1.360:1 | 25T x 34T { 1.900:% 20T x 38T High flow Heavy duty Long M-F 390. 398, 399
12206 1.156:1 | 32T x 37T | 1.464:1 | 28T x 41T | 3.31211 16T x 53T Std. fiow Normal duty Long M-F 355, 360, 362. 385
. 12207 1,196:7 ] 32T x 37T | 1.464:1 | 2BT x 417 | 33120 167 x 537 Sta. How Heavy duty Short M-F 375, 390
12208 1.156:1 | 32T x 37T | 1.464:1 | 2BT x 417 | 1.900:1 207 x 38T High fiow Heavy guty Short M-F 375, 390
12209 1.069:1 | 20T x 31T | 1.360:1 | 257 x 34T | 1.900:1 207 x 38T High flow Heavy aguty Short M-F 390, 338
12210 0.864:1 | 37T x 32T | 1.125:1 § 32T x 36T | 1.900:1 207 x 38T High flow Heavy duty itong M-F 390, 399
12211 11561 | 32T x 37T | 1.464:1 | 28T x 417 § 4.900:1 207 x 38T High flow Normal duty Short M-F 365
12212 1.156:1 | 32T x 37T | 1.464:1 | 28T x 41T | 3.312:11 16T x 53T Std. flow Normal duty Short M-F 355, 360. 365
12214 1.000:1 | 35T x 35T | 1.266:1 | 30T x 38T { 1.900:1 20T x 38T High flow Normal duty Long M-F 340. 355, 360
12215 1.000:1 | 35T x 35T | 1.266:7 | 30T x 38T { 3.31211 16F x 53T Std. flow Normal duty Short M-F 355

12 Speed Mulli-Power gearbox

12402 | 1.156:1 | 32T x 377 | 1.464:1 | 28T x 41T | 1.900:1 | 20Tx 38T | Highflow | Heawyduty | Short | M-F37s, 390
12403 | 11561 | 32T x 37T | 1.464:3 § 28T x 41T | 1.900:1 | 20Tx 33T | Highflow | Heawouty | Long | M-Fars, 380
12404 | 1.069:1 | 26T x 30T | 1.360:% | 25T x 34T [ 1.900:1 | 207 x38T | Highflow | Heavyduty ! Short | MF 388
12405 | 1.069:1 | 29T x 30T | 1.360:1 | 25T x 34T | 1.900:1 | 20Tx 38T 1} Highflow | Heawyduty | Long | MF 398 3%
12406 | 1.156:1 | 32T x 37T | 1.464:1 | 28T x 41T | 1.900:1 | 207x38T | Highflow | Normaiduty | Long | MF 385
12407 | 1.156:1 | 32T x 377 | 1.464:1 | 28T x 417 | 33121 | 16Tx53T | Std.fow | Heawycuty | Shot | MF37s, 300

6 Speed manua! shuttle

12500 2.000:1 | 207 x 407 - - 31171 25T x 53T Std. flow Normal duty Short | M-F380

12501 | 2.000:1 | 207 x 407 - - anzt | 25t xsar Sid. flow { Normalduty | Long | M-F 360

8 Speed manua! shuttie

12513 1.681:1 | 22T x 377 . - 1.900:1 20T x 387 Highfiow | Nomalduty | Long M-F 355. 360, 362, 365
. 12517 16811 | 22T x 37T - - 1.900:1 20T x 387 High flow Heavy duty Long MF 375, 390

12518 1.400:1 | 25T x 35T - - 332 16T x 537 Std. flow Normal duty | Short M-F 360, 362

12520 1.400:1 | 25T x 35T - - 33120 16T x 537 Std, fow Normal duty Long M-F 350, 385, 360

12521 1.400:1 | 25T x 357 - - 1.900:1 20T x 387 High flow | Normal duty Long M-F 355

12622 1.400:1 | 25T x 35T - - 3312: 16T x 53T Std. flow Heavy duty Short M-F 375, 390

12525 1.400:1 | 25T x 35T - - 1.900:1 20T » 387 High fHow Heavy duty Long M-F 375, 390

M-F 300 Series Continued . .. Issue i
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GEARBOX SPECIFICATION LISTING continued

Transmission Power Take-off
Type Rearaxte| Trans-
Ge‘_”b"" Constant-) No.ot |Constant-| No.of Type of Epicyc. | mission M@B‘S
Unit No. mesh teeth mesh teeth of Hyd, Pump Ratio Speed Applicable
ratio | on gears ratio on gears PTO

12 Speed manual shuitle

12600 |0.944:1 [36Tx34T| 2.00:1 |20T x 40T |540/1000 PTO High flow 4.8:1 40 km/hr |MF 398, 399

12601 11931 31T x37T| 2.00:1  [20T x40T  |540/1000 FTO High flow 4.8:1 30 km/hr  |M-F 398, 399

12601 118311 [31Tx377| 2001|207 x40T  |540/1000 PTO High flow 3751 |40 km/hr  |M-F 365, 375, 380, 3907
12602 (131931 (31T x377(|2632:1 [19T x 50T  |540 Economy PTO|Int. flow 3751 {40 km/hr  [M-F 385, 375, 390, 320T
12603  {1.464:1 28T x41T| 2.00:1  |20T x 40T  |540/1000 PTO High flow 3751 30 km/hr  |M-F 365, 375, 390, 3907
12604 |1.464:1 [2BT x41T12632:1 [19Tx 50T |540 Economy PTO (int. flow 3.75:1 30 kmvhr  |MF 365, 375, 390, 3907
4WD Transfer Gearbox

From 1990 onwards the 4WD transfer gearbox is
identified by the last six digits of the part number being
stamped on the side of the box {see figure 9) e.g. 1693

607 M93 reads 607 M93.

The following chart gives details of the various
boxes fitted, for further details see page 7F-02.

Part number

* Gearbox part numbers introduced from July 1991.

M-F 300 Series

3612 661 M91
*3698 711 M91
Type Normal duty
Mode! application MF 340
Ratio 0.3731
2
Part number 1693 607 M93 e TL1546
*3613 187 M91 Fig.9
Type Normal duty .
Model application M- 350 to 365 (excluding 8 speed shuttle gearbox}
Ratio 0.66:1
Part number 1693 606 M93
*3613 186 M91
Type Heavy duty
Mode! application M- 375 to 399 (excluding 8 speed shuttie gearbox)
Ratio 0.661
Part number 3612 090 MO
*3613 933 M1
Type Normal duty :
Model application M-F 350 to 365 (Fitted with 8 speed shuttle gearbox only).
Ratio 0.5261
Part number 3612 089 MY
*3613 932 M91
Type ; Heavy duty
. Mode! application M+ 375 to 390 [Fitted with & speed shutlle gearbox only)
Ratio 0.5261
Pan number 3613 935 M
Type Normal duty
Model appiication M- 340 (Fitted with B speed shuttle gearbox oniy)
Ratio 0.371:1

issue 2
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4WD Front Axle
The front axtes are identified by the part number and
serial number being stamped on the right-hand axle
casing, see figure 10,
Example:
Part number
3428063M L0819
Serial number
TL 1547
. Fig.10
Part number Type Category Build type
Axles with Standard differential
3428 057 Mot NG100/SDN Category 1 narmow MF 340 only
3426 356 M92 NG100SDN Category 1 narrow Sealed unit
3428 054 M3t NG100/SDN Category 1 narrow Standard unit
Axles with No-spin differential
3426 358 M92 NG100SDN Category 1 narrow Sealed unit
3428 053 M1 NG100/SDN Category 1 narrow Standard unit
3426 362 M92 NG100/SD Category 1 wide Sealed unit
3426 058 M91 NG100/SD Category 1 wide Standard unit
3426 366 M92 NG200/SD Category 2 Sealed unit
3428 061 M91 NG200/SD Category 2 Standard unit
3426 378 M92 NG250/SD Category 2.5 Sealed unit
Axles with Hydrolock differential
3426 942 M1 NG100/SDN Category 1 narrow Sealed unit
3428 055 M9 NG100/SDN Categary 1 narrow Standard unit
3426 943 M9 NG100/SD Category 1 wide Sealed unit
3428 060 M91 NG100/SD Category 1 wide Standard unit
3426 944 M NG200/SD Category 2 Sealed unit
3428 063 M3 NG200/5D Category 2 Standard unit
3426 945 M91 NG250/SD Category 2.5 Sealed unit

NOTE: Build type, “Standard Unit’ is an axle for operating in normal working conditions. *Sealed Unit’ for operating
in severe conditions such as paddy fields. See section 10, page 10C-02 for mode! application.

M-F 300 series

Issue 1
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4WD Front Axle Serial Number Plate

A serial number plate was intreduced in 1991_ It is
divided into five sections, each section giving information
as follows:-

1. Axle = Axle type.
AG 65 SD - Type 65 side drive.
342 and 352 tractors.
AG 66 SD - Type 66 side drive,
362, 372 and 382 tractors.
NG 100 SDN - type 100 side drive namow.
340, 350, 355, 360 and 362 tractors.
NG 100 SDW - type 100 side drive wide.
365 and 375 tractors.
NG 200 SD - type 200 side drive
383, 380 and 390T tractors.
NG 250 SD - type 250 side drive.
398 and 399 tractors.
2. Diff = Differential type.
NS = No-spin {autolock).
ST = Standard (no differential lock).
HY = Hydrolock.
3. Total ratio = Thetotal ratio value of the axle frominput to
wheel.

4. Serial No. = Progressive serial number. The last two
letters of the number refer to the date of build.
The first letter denotes the month:-

A =Jdanuary G =July

B =February H = August

C =March | = September
D =April L =October

E =May M = November
F =June N = December
The second letter denotes the year:-
A = 1991 E =1995
B=1992 F =1996
C=1993 G =1997

D =1994 H =1988

5. Axle No. = Part number of the axle:—
The current part numbers used on four-wheel! drive
front axles are as follows:-

Axles with standard differential

3428 057 M91 . NG100/SDN ....... 340
3426 356 M92 . NG100/SDN ....... sealed
3428 054 M91 . NG100/SDN ....... standard
Axdes with No-Spin ditferential (Autolock)

3426 358 M92 . NG100/SDN ....... sealed
3428 053 M91 . NG1Q0/SDN ..... .. standard
3426 362 MB2 . NG100/SD ........ sealed
3428 058 MS1 _ NG100/SD ........ standard
3426 366 M92 . NG 200/SD ........ seated
3428 061 M91 . NG 200/SD ... ..... standard
3426 378 M92 . NG 250/SD ........ sealed
Axies with Hydrolock differential

3426 942 M91 . NG100/SDN ..... .. sealed
3428 055 M91 . NG100/SDN ....... standard
3426943 M91 _NG100/SD ........ sealed
3428 060 M91 . NG100/SD ..... ... standard
3426944 MS1 . NG 200/SD ........ sealed
3428063 M91 .NG200/SD ........ standard
3426945 M91 _NG250/SD ........ sealed

M-F 300 series

TL 2080

Standard unitis an axde for operating in normal working
conditions. Sealed unit for operating in severe conditions
such as paddy fields.

Axie part numbers
Tract | Axle Axle part number Differential type
mode! | type
342 |AG6S 3429 737 M9 Hydralock
3429 745 MO1 No differential lock
352 |AGES 3429 725 MS1 Hydralock
3429 655 MH No differential lock
362 AG 3429 730 M9 Hydralock
372 66N narrow axle
382
362 AG 3429 814 M91 Hydralock
372 66W 3764 137 MO Autoiock
382 wide axie
365 |AGTS 3429 589 M91 Hydralock
375 3764 068 M1 Auttolock
383 |AGSs 3429 395 M3H Hydralock
380 3764 069 M31 Autolock
390T
393
356
398 AG 3429 396 M1 Hydralock
399 105 3764 070 M9t Autolock

Issue 2
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1A-2
TRACTOR SPECIFICATIONS

TRACTOR SPECIFICATIONS - CAB and FOOTSTEP 1A-01
Engine:
Make ... ... Perkins diesel to Massey Ferguson specification.
TP L Four stroke water cooled direct injection.
340,342,350 ... .. AD3.152.
352,355,360 ... ... .. AT3.152.4 - Turbocharged.
362,365, 372,375 ... A4.236.
382,383,390 .. ... A4.243.
3907, 393,398 ... ..ot AT4.236 - Turbocharged.
396,399 ... ... 1006.6.
See Section 3 for full specification of al! diese! engines.
Cooling System:
15 == Thermostat controlled with centrifugal pump to assist circulation.

Four or six bladed fan driven by a singte or double belt from the
crankshait pulley.

Radiator pressurecaprating .................... 0,75 bar (10 [bfin2).
Fan beit(s) deflection ............. .. ... ...... 10 mm (3/8 in) or 350 N (80 Ibf). .
Air conditioner compressor belt deflection ... ... 1amm (1/2 in).
Fuel System:
Fuellifpump ... et Hand primed.
Fuelfiter ...... ... ... . .. . i i CAV Filter with transparent sediment bowi.
InjectioN PUMIP .. ... o i e e CAV Distributor type with mechanical governor.
Injectors . ... e CAV Nozzles and holders.
Startingaid ....... ... ..o .. CAV Thermostart.
Aircleaner ... ... ... ... Two stage dry element with warning light. Removable main and .
safety element or oil type.
Airintake pre-cleaner . ........... .. ... Over-bonnet bowl type.
Clutch:
TP e e Dual or split torgue.
Size:
34010390 .. ... 305 mm (12 in).
390Tto399 ... e 330 mm {13 in).
PTO plate (Dualclutch) ..................... 254 mm {10in).
Pedal free trave!
Rod operated clutches only:
350t039fractors ............... .l 20-25 mm (3/4-1 in).
383 & 390 tractors with duaiclutch ........... 10-15 mm (3/8-5/8 in}.
Clutch pedal height
Cable aperated clutches only:
LoProfilecab ....... ... i 140 mm (5 1/2in).
Hilinecab .......... .. ... ... .. ...t 130 mm {5 in).
Transmission:
Gearbox types:

Eight speed gearbox (Standard or synchromesh) .. 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 untt.

Twelbve speed synchromesh . _.................. The twelve speed gearbox has twelve forward and four reverse
speeds. This is achieved by using a three forward and one reverse
speed gearbox with synchromesh on second and third gears. This
is compounded by a high/low manual shift range with synchromesh
and a highflow epicyclic range.

Multi-Power gearbox ............ ...l 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.

Eightspeedshutile _....... ... ... . ........ Eight speeds forward and reverse. This is achieved by using a four
speed gearbox, compounded by a two speed epicyclic unit to give
eight speeds. A forwardfreverse unit is fitted in the front of the
gearbox.

M-F 300 series Issue 7
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Twelve-speed shutile .......................

Twelve speeds forward and reverse. This is achieved by using a
four-speed gear box, compounded by a three-speed range unit to
give the twelve speeds. A forward/reverse unit is situated in front of
the gearbox and all gears are synchromesh. Creeper attachment
available with this transmission.

18 Speedshift gearbox ...................... The 18 speedshift has 18 forward and six reverse speeds. This is
achieved by using a three forward and one reverse speed gearbox
with synchromesh on all gears. This is compounded by a
three-speed range change unit to give nine forward and three
reverse speeds. At the front of the gearbox there is a
electro/hydraulically operated Fast/Slow Speedshift unit which
doubles the number of speeds to 18 forward and 6 reverse.
Finalgdrive: ... .. . i i e e Bevel drive with epicyclic final reduction.
Bevel drive (Standard): Ratio No. of teeth Type
340,342 . e 61671 ...... .. 6x37 ......... Direct drive.
3501t0390,350T,393,396 .................. 43751........ 8x35 ......... Normal duty.
390,308,399 ... ... 38891 ..., 9x35 ......... Heavy duty.
352 -8speedshuttlegearbox .................. 34541 . ....... 11x38........ Epicyclic.
362,372,382 ... 34541 ........ 11x38........ Epicyclic.
Bevel drive (40 km/hr):
37510398 ... e 34541 ... .. 11 %38
Bevel drive (8 & 12 speed shuttle and 18 Speedshift gearbox):
35010399 . ... 34541 ... ... 11 x 38
Epicyclic ratio:
350t0390,390T,393,396 .................. 3.75:1-Normal duty.
390,308,300 .. ..t 4.80:1-Heavy duty.
Rear axle maximum static load capacity:
340,342 . 3628 kg (7982 Ib).
35010390, 3907,393,396 .................. 4536 kg {10000 [b) - Normal duty.
390,398,399 . ..o 5443 kg (12000 Ib) - Heavy duty.
Differential lock clearance ...................... 1 mm (0.040 in).
Brakes:
Footbrake . .......ciiiiie i Oil immersed, hydraulically operated disc brakes, operated
together or independently.
Parkingbrake ............ooiiiiiiin o Operates on both rear wheels at the same time independent of
the foot brakes.
TJrailerbrakes ........ ... o i Hydraulically operated by the tractor foot brake pedals.
Pedalfreetravel ..o 5-10 mm (3/16-3/8 in).
MF Brake fiuid partnumber .. ................... 3405 389 M1.
Power Take—off (PTO):
Live PTO:
34010390,380T ... Dual clutch, pedal operated.
Independent PTO:
342, 35010399 .. ... ... Hydraulic clutch, operated by a single lever.
Standard PTO speeds:
Standardpump ..o, 540 rev/min @ 1789 engine rev/min.
Highflowpump ...... ... ..ol 540 rev/min @ 1893 engine rev/min.
Highflowpump ........... ... ... ... .. ... 1000 rev/min @ 1900 engine rev/min.
Shiftable PTO speeds:
S40mevimin ... 1902 engine rev/min.
1000revimin ... o 2000 engine rev/min.
Economy PTQO:
Standard 540 revimin . ... ...l 1979 engine rev/min.
Economy 540 rev/min ... . ...l 1421 engine rev/min.
PTO shaft:
Diameter ... .. 35mm (1.375in).
Number of splines:
B4Drevshaft ...... ... ... .. ... ... 6.
1000revshaft ......... ... ... . .. 21,
Ground speed ratie, rear wheel to PTO shaft:
540PFTOonly ......... e 13.816:1 (optional equipment).
Engine to PTO shaft ratio:
Lowflowpump ............... . .. s 3311,
Highflowpump .......... ... oo L. 1.90:1.
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Steering:

........................................

Front wheel toe-in
Turns lock to lock:
Two wheel drive:
340, 350, 355, 360, 362
342, 352, 362, 365 to 399
Four wheel drive:
34010390 ... ...l
362, 372, 382
398,399 ... e
Steeringwheel ......... ... ... .. ... il
Tuming circles - Two wheel drive:
With spacer:

350, 358, 360, 362

36510390 ...

3907, 393, 398

396,399 ... e
Without spacer:

350, 355, 360, 362

D .. e

Front Axle (Two—Wheel Drive):

L1 =
Wheel camber/caster angles:
340,350 .. ..
342, 352, 362, 372, 382
3565, 360, 362
36510399, ... ...
Maximum turning angle:
340, 350, 355, 360, 362
342, 352, 362, 372, 382
365t0399 . ... e
Maxdmum static load capacity:
340, 350, 355, 360, 362
342,352,362 .. ... s
365, to 390, 380T
398,399 ... e

Front Axle (Four-Whee! Drive):
Type

Maximum turning angle ............... ... ...
Maximum turning angle (Series 2 cab)
Turning circle - less brakes
342, 352 (Series 2 cab)
350,355,360 ........... .
362 (Standard axle)
362,372,382 ...
362, 372, 382 (Series 2 cab)
365, 375, 383, 390, 393
396,398,399 .......... e
Maximum static load capacity:
340, 350, 355, 360
362,372,382 ...
365, 375, 383, 390, 390T, 393, 396
398and399 ... ...
Maximum static load capacity (Series 2 cab}

M-F 300 series

Orbitro! hydrostatic power steering.

Engine mounted gear pump with reservoir or engine mounted
auxiliary tandem pump.

0-5 mm (0-3/16 in).

2.7.
36.

4.3,
Fixed or tilt adjustable.

8.5 m (28 f).
6.8 m (22 ft).
7.9m (26 f).
6,9 m (225 ft).
7,5m (24.6 fi).
7.6 m (24.9 ).
8,4 m (27.7 ).

6.4 m (21 ft).
74 m {232 ).

Three section with telescopic outer arms.
Camber angle Caster angle
030 i 49 56"

2605 kg (5750 Ib).
2605 kg (5750 Ib).
3459 kg (7627 Ib).
4357 kg (9607 Ib).

Side drive mechanically or hydraulically engaged with or without
Autolock or Hydralock differentials.

500 (Adjustable stops to give 359, 40° and 50° turning angle)
550 with adjustable stops.

7.8m (26 fi).
79m (310 in).
7.2m (283 in)
10,0 m (394 in).
8.8m (29 ft).
8,5m (335in).
9,4 m (370 in).

3923 kgf (8660 Ibf).
4000 kgt (8818 Ibf).
3923 kgf (8660 Ibf).
4804 kgf (10825 Ibf).
4000 kgf (8818 Ibf).
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Wheel and Rim Nut and Bolt Torques:
Front axle - two wheel drive:

340, 342, 350, 352, 355,360,362 ............ 108 Nm (80 bt ft).

362,36510399 ... ... ...ciiiiiiiiiii., 95 Nm (70 Ibf ft).

9.00-16 and 10.00-161yTes ................. 126 Nm (93 Ibf ft).
Front axle - four wheel drive:

Wheelnuts .......... ... e 270 Nm {200 bt ft).

RMIodise ... e 190 Nm (140 Ibf ft}.
Rear wheels - Pressed steel:

Wheelnuts .................. ...t 325 Nm {240 Ibf fi).

Rimtodisc ..........ccciiiii e 240 Nm (177 1bf ).
Rear wheels - Cast centre:

Wheelnuts ... e e i 325 Nm {240 \bf ).

Rim clamp nuts (PAVT) .. ..o 260 Nm (192 Ibf ft).
Track Adjustments:

NOTE: For further details of the track settings see the Operator Instruction Book.

Front frack (Two wheel drive):
. 340, 342, 350, 352, 355, 360, 362:

179 mmhighaxie .............. . ..., 1220-1830 mm (48-72 in).

23tmmhighaxe .......... ... . ool 1220-1830 mm (48-72 in).

289mmhighaxie .......................... 1270-1880 mm {50-74 in).
365, 375, 383, 390, 390T, 393, 396:

23ammhighaxe ............. ... .. .. 1220-1830 mm (48-72 in}.

278mmhighaxle ................ ... 1245-1855 mm (49-73 in).

3488 mmhighaxle ......... ..., 1270-1880 mm (50-74 in).
398:

279 mmhighaxe ............ ... ... ..., 1245-1855 mm (49-73 in)

3a8mmhighaxie .......................... 1370-1980 mm (54-78 in).
399:

.......................................... 1370-1980 mm (54-78 in).

Rowcrop:

383,398,399 .. ... .. 1830-2440 mm (72-96 in).
Front track (Four wheel drive):

340 . e 1425 mm (56 in).

342, 352, 362, 372, 382 (Series 2cab) ........ 1314-1725 mm (52-68 in).

350,355,360,362 ..........c. i 1345-1700 mm (53-67 in).

382,372,382 ... e 1320-1880 mm (52-74 in).

36510390,390T ..o 1370-1955 mm (54-77 in).

398,389 ... e 1725-2110 mm (68-83 in).
Rear track (Pressed steel wheels):

. 340 . e 1205-1905 mm (51-75 in).
342 (Sertes2cab) . ... 1425-1930 mm (56-76 in).
352, 362, 372, 382 (Series 2cab) ............ 1425-1830 mm (56-72 in}.
362,372,382 ... ... 1320-1930 mm (52-76 in).
35010390,390T .......... .. ..., 1425-2130 mm (56-84 in).
*390,388,399 ... ..., 1525-2235 mm (80-88 in).

Rear track (Cast centre wheels).
35010390, 3907 ... .. 1395-2210 mm (55-87 in).
390,398 ... 1425-2130 mm (56-84 in).
Rear track (PAVT wheels):
35010390,390T,393,3%6 .................. 1395-2110 mm (55-83 in).
300,398,399 ... ... 1525-2440 mm (60-96 in).

* Denotes 390 tractor with heavy duty rear axle.
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Electricai System:

Voltage ... .o e 12 volt negative earth.
Battery:
340,350,355,360,362 ..................... One 420 CCA.
362,372,382 ... e One 570 CCA or two 420 CCA.
36510399 ... . One 570 CCA or two 420 CCA.
Battery (Series 2 cab):
342, 352 temperate climate .................. One 420 CCA battery.
342,352 coldclimate . ...................... One 570 CCA battery.
362, 372, 382 temperateclimate ............. One 570 CCA battery.
362,372,382cold¢glimate .................. Two 420 CCA batteries.
Cold start performance ........................ 420 CCA or 570 CCA
Reserve capacity:
420 CCADbattery ...t 120 mins @ 25 amp.
S570CCAbattery ..........cooviviiineian. .. 220 mins @ 25 amp.
Starter motor:
Type ..... e e e e Solenoid engaged pinion, safety device operated by gear and
PTO lever.
Size:
340, 342, 350, 352, 355, 360:
Normalduly ...t 1.8 kW.
Coldclimate ............ . i, 2,2 KW.
36210399 ... ... 2,2 KW.
Alternator:
Allmodels . ......ooir e i 45 amp, machine sensed.
Cabmodels ............. ... 70 amp, machine sensed.
Regulatingwvoltage ......................... 14.2 volis.
Lightbulbsizes ...............ccoiiiiians. Watts Cap Type
Headlights ......................... P 45/40 ......... Past .......... UEC.
Plough &work light ......................... 55 ..ol PK22s ......... H3.
Side lights-footstep ... ... ... . ... 5 . BAiSs ......... SCC.
Sidelights-cab ... ... .. ... ... ...l 5 .. suss8 ....... Festoon.
Stop&rearlights .................... . ... 521 ......... BAY15d ....... SBC index.
Flashers....... ..ot 21 .l BA1SS ......... SCC.
No. plate light-footstep . ... .................. 5 suUss58 ..., Festoon.
No.platelight-cab ......................... 5. BA1Ss ......... SCC.
Range indicator lights 2 .. W2,1x9,5d .... Wedge base (capless).
Instrumentlights ........................... 2 i W2,1x9,5d .... Wedge base (capless).
Wamning lights (Earty type panel)
Alternator ... 3. wW2,9x9,5d .... Wedge base (capless).
Alothers ....... ... ... il 2 Special ........ Special.
Warning lights (Later type panel}
Alternator ....... ... ...t 2 W2,1x9,5d .... Wedge base (capless).
Allgthers ............. ... .. ... ...... 12 .......... Wexagd...... Wedge base (capless).
Cabinteriorlight ........................... 5. ... su8ss58 ..., Festoon.
Switchlights .............................. 1.2 ..., W2xa6d.. ... Wedge base (capless).
Highway wamninglight ...................... 21 ... BA1Sd ........ S8C.
Redrearlight ... ... ... ... ... ....... s S BA1Ss ......... SCC.
Trailersocket ... ... ...l 7 Pin.
Cabairblower ............... ... ... Two speed blower drawing air through filter.
FUSES ... i e e Continental type.
Fusesizeandcolour ....................ova.. 2 amp {clear), 5 amp {(brown), 7,5 amp (brown}, 10 amp {red), 15

amp (blue), 20 amp (yellow), 25 amp (natural white}.
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Hydraulic System:
Linkage pump

Maximum pump output at 2200 engine rev/min:
Standard pump
Standard purnp with economy PTO
High flow pump

Pump maximum pressure
340 only

Available power:
Standard pump
High flow pump

Filtration

Auxiliary hydraulics:
Qil flow
Qil pressure

Available power

Location
Combined pumps:
Qi flow:

Standard pump

Standard pump with economy PTO

High flow pump
Maximum pressure
Available power:

Standard pump

High flow pump

Four cylinder scotch yoke pump driven from the forward end of
the PTO shaft supplying oil under pressure to the linkage ram
cylinder and four external take off points.

16,7 litre/min (3.7 gal/min} (4.4 US gal/min).
22,0 lire/min (4.8 gal/min) {5.8 US gal/min).
27,6 litrefmin (6.0 gal/min) (7.2 US ga¥/min).
221-231 bar (3200-3350 Ibifin?).

155 bar (2248 Ibffin?).

4,7 KW (6.3 hp).
7.6 kW (10.2 hp).
140 micron washable strainet.

35 litre/min (7.7 gal/min} (9.2 US gal/min).
175 bar (2530 Ibffin?).
8,1 kW (12.2 hp).

140 micron washable strainer.
20 micron throw away canister filter.

7/8-14 x 379 JIC male.
Left hand transmission side cover.

52,6 litre/min (11.6 gal/min) (13.9 US gal/min).
58,6 litre/min  (12.9 gal/min) (15.5 US gal/min).
63,6 litre/min (14 gal/min) (16.8 US gal/min).
175 bar {2530 Ibfin3).

10,1 KW (13.6 hp).
16,0 KW (21.5 hp).

Amount of oil that can be removed from transmission:

With spacer or 4WD
Without spacer

Drawbars and Linkage:

Swinging drawbar capacity (auto-hitch type):
Normal duty:
Inner position
Outer position
Heavy duty:
Inner position
Outer position
Automatic hitch
Distance drawbar clevis to PTO shaft:
Inner position
Quter position
North America:
Inner position
Quter position
Drawbar off-set:
Normal duty:
Position 1
Position 2
Position 3
Heavy duty:
Pasition 1
Position 2
Nuts ~ drawbar frame to transmission case:
Nut torque

M-F 300 series

23 litre (5 gal) (6 US gal).
20 litre (4.5 gal) (5.4 US gal).

1000 kg (2205 Ib).
775 kg (1710 1b).

1633 kg (3600 Ib).
1180 kg (2600 Ib).
2268 kg (5000 Ib).

254 mm (10in).
356 mm (14 in).

356 mm (14 in).
410 mm (16 in).

Inner position Quter position
57Tmm23in) ... 68 mm (2.7 in).
114 mm (4.6 in) 135 mm (5.3 in).
221 mm (8.7 in) 239 mm (10.2in).

9 mm (2.3 in)
171 mm (6.7 in)

68 mm (2.7 in).
200 mm (7.8 in).

420 Nm (310 Ibf ft).
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TRACTOR SPECIFICATIONS

Swinging drawbar capacity (standard type):
Normal duty:
Innerposition ....... ... ... ool
Cenfreposition ....................ooivnt,
Outerposition ...........ccoiiiiii ...
Heavy duty:
Innerposition ......... .. oo
Centreposition ............. ... ...
Outerposition ..............coviiiiiian....
Distance drawbar clevis to PTO shaft:
Innerposition .......... ... ool
Centre position ................. e
Outerposition ....... .. ..o,
Drawbar ofi-set:

Nut terques:

Drawbar frame to transmissioncase ..........

Drawbar frameto PTO bracket ...............
Telescopic drawbar capacity:

lnnerposition ........ .. ...

Intermediate position ...

Quterposition ....... .. ... . oL,
Clevis:

Innerposition ........ .. ... i,

Intermediate position ................ ...

Outerposition ...........ccviiiiiiiiiann...
Distance drawbar clevis to PTO shaft:

Inner position ............ .o

Intermediate position ........... ... ..

Outerposition ........ ... ...
Maximum horizontalpull .. ................. .
Nuts - drawbar frame to transmission case:

Nuttorgue ......... ... i
Trailer hitch (Lemoine}

Trailer hitch adjustment .....................

Drawbar maximum staticload ...............

Centre tow pin maximum statictoad ..........
Lift linkage capacity:

Interchangeable Cat. 1 &2ends .............

Interchangeable ends with one assistor . ... ..

Cat.2Fixedends .............oviniiina..

Cat. 2 Fixed ends with one assistor ...........

Hookends ........... ... ... ccoiiiiiiiinna.

Hook ends withone assistor .................

Hook ends with two assistor .................
North America
Interchangeable Cat. 1 & 2:

360, 382 ... ..
Wrist action ends:

375,383,390,390T,393 ..........ooiiienn..
Telescopic ends:

396,399 ... ...

Cab:

LoProfile .. ... . .. .. . . . .
Noiselevel . ... ... ... .. .. . . . ..l
Equipment ....... ... ... ... oo

M-F 300 series

1000 kg (2205 Ib).
775 kg (1700 1b).
775 kg (1700 1b).

1633 kg (3600 Ib).
1180 kg (2600 Ib).
1180 kg (2600 Ib).

241 mm (9.5 in).
355 mm (14 in).
400 mm (16 in).

120 and 240 mm (4.7 and 9.5 in}.
194 mm (7.6 in).

420 Nm (310 Ibf ft).
245 Nm (180 Ibf ft).

2718 kg (5992 Ib).
2268 kg (5000 Ib).
2268 kg (5000 Ib).

2268 kg (5000 Ib).
2268 kg (5000 ib).
Not recommended.

235 mm (9.3 in).
400 mm (15 3/4 in).
485 mm (19 in).
6795 kg (14980 Ib).

420 Nm (310 1bf ft).

8x 50 mm (6 x 2 in).
2265 kg (4993 Ib).
2718 kg (5892 Ib).

2145 kg (4730 Ib).
2529 kg (5576 Ib).
2586 kg (5702 Ib).
3059 kg (6744 Ib).
2586 kg (5702 Ib). .
3059 kg (6745 Ib).
3678 kg (7448 Ib).

1765 kg (3890 Ib).
1928 kg (4250 Ib}.
1968 kg (4340 Ib).

Factory fitted.

Around 85dB(A).

Frontwind screen wiper and washer, rear view mirrors, large internal
mirrar, cab heater plus fresh air system, full lighting setincluding two
plough lamps.

As for LoProfile cab but around 82 dB(A) in-cab noise level and
lighting set includes two front work lights. Air conditioning
additional.

21820059.
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Air Conditioning System (up to Oct 94):—

Refrigeranttype ......... ... ... oo il Freon 12 (F12).
Capacity ......cc.ooiiii 1,65 kg (3Ib 1202).
Operating pressure at 24-300C - Low side ....... 0,4 - 1 bar (6-15 Ibtin?).
Operating pressure at 24-30°C - High side ...... 10,6 - 13,4 bar (154-194 Ibf/in?).
Drive beltdeflection ....... ................... 12 - 15 mm {1/2 - 5/8 in).
Air Conditioning System (Oct 94 on):—
Refrigeranttype ....... ... ..ol R134a.
Ri3daidentification............ ... ool On pump body or inner gutiwing
Capacity ..o 1,4 kg (3lb 102}.
Operating pressure at 24-300C - Low side ....... 0.6 - 1,2 bar (8-18 Ibffin3).
Operating pressure at 24-300C - High side ... ... 13,8 - 16,6 bar (200-240 1bffin?).
Lubricating ciltobeused ...................... IDEMITSU SP20.
Trailer Air Brake System:-
SYSteM .. e Single or two line
Operating pressure at 24-30°9 C (75-80°F) ....... 4,8 - 7,6 bar (70 - 110 Ibffind).
Drive beltdeflection ........................... 12 -15mm (1/2 - 5/8in).
Capacities:~
Fuel tank:—
340, 350, 355,360 ...l 68 litre (15 gal) (18 US gal).
342,352,362,372,382 ...l 71,5 litre (15.7 gal) (18.8 US gal).
36510398 .. ... ... 105 litre (23 gal) (28 US gal).
398 andHiLlinemodels ..................... 118 litre (26 gal) (31 US gal).
HiLine models with air conditioning ........... 114 litre (25 gal) (30 US gal).
Engine oil:~
340,350 ... 5,7 litre (1.25 gal) (1.5 US gal).
342,352,355,360 .. ... i 6,8 litre (1.5 gal) (1.8 US gal).
36210390 . ... 7.5 litre (1.7 gal) (2 US gal).
3907, 398 ... 7,7 litre (1.7 gal) (2 US gal).
300 . e 14,3 litre (3.1 gal) (3.8 US gal).
Oil bath air cleaner—
350,355,360 ........ . e 0,50 litre (1 pt) (1 US pi).
36210398 . ... 0,75 litre (1.3 pt) (1.3 US pt).
<« 1 litre (1.8 pt) (1.8 US pt).
Cooling system:—
340, 342, 350,352,355,360 . .. .. ... ... ... 9,8 litre (2.2 gal) (2.6 US gal).
362,372,382 ... 14.4 litre (3.2 gal) (3.8 US gal).
36510390 .. .. ... 15,1 litre (3.3 gal) (4 US gal).
390T. 398 ... ... 15,5 litre (3.4 gal) (4 US gal).
309 - 1006 seriesengine . . .................. 23,0 litre (5.0 gal) (6.0 US gal).
Transmissionhydraulics:—
Withspacer ..............ccccooiilt, 47.4 litre (10.4 gal) (12.5 US gal}.
Withoutspacer. ..o ... 43,4 litre (9.5 gal) (11.5 US gal).
362,372,382 ... ... 35,0 lifre (7.7 gal) (9.2 US gal).
Power steering reservoir—
340,350,355,360 ...l 0,7 litre (1.2 pt) (1.2 US pt).
36210398 .. .. 1,2 litre (2.1 pt) (2.1 US pt).
Rear epicydlic hub {each 51de)
390 (heavy-duty rear axle), 398,399 ......... 2,9 litre (5 pt) (5 US pt).
Front four-wheel drive axle (NG type)-—
Axle - 340, 350, 355, 360, 362 ...... e 4,0 litre (6.7 pt) (1.1 US gal).
Axle - 342,352, 362,372,382 ............o..... 3.8 litre (6.5 pt} {1 US gal).
Axle-3651t0390,390T ........................ 5,0 litre: (1.1 gal) (1.3 US gal).
Ade-398,399 . ... 5,8 litre (1.3 gal) (1.5 US gal.
Epicyclic hubs (each side)-340t0 390, 3907 .. ... 1,2 litre (2.1 pb) (2.3 US pt).
Epicyclic hubs (each side)-342, 352, 362, 372, 382 0,5 litre (1 pt} (1 US pt).
Epicyclic hubs {each side)-39810399 ... ... .. .. 1,3 litre (2.2 pt) (2.6 US pt).
Front four-wheel drive axle (AG type):—
Axle - 365, 375,390,390T ..................... 5,6 litre (1.25 gal) (1.5 US gal).
Axle-398,399 ... ... 7.6 litre (1.7 gal) (2 US gal).
Epicyclic hubs (each side)-365, 375, 390, 380T ... 1,1 litre (2.0 pt) (2.0 US pi).
Epicyclic hubs (gach side)-398,398 . ............ 1,2 litre (2.1 pt) (2.1 US pt).
Cabscreen washerbottle....................... 2,0litre (3.5 pt) (3.5 US pt}.

M-F 300 series Issue 8
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TRACTOR SPECIFICATIONS

WEIGHTS AND DIMENSIONS
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Dimensions 340, 350, 355, 360 and 362 tractors (Fig. 1}
340 350, 355, 360 362
Overall height:
A Overexhaust ... .. ot - 2362 mm (93 in) 2460 mm (97 in}
B. Owversteeringwhesl ....................... - 1653 mm (65 in) 1736 mm (68 in)
C. Over satety frame/fcab:
Twopost (ROPS) ... - 2421 mm (95 in) 2421 mm {95 in}
Fourpost ............coemiiiiiiiiiiii.o, - 2485 mm (98 in) 2485 mm (98 in)
Overcab-LoProfite ............... ... ..., 2160 mm (85 in) 2420 mm (85 in) 2420 mm {85 in)
D.  Overall width (minimumtrack). .............. 1780 mm (70 in} 1871 mm (74 in} 1871 mm (74 in)

Overall length:

E. Withspacer ........ccoeevviiiiainninnnn.. - 3446 mm (136 in} 3490 mm (137 in)
Withoutspacer ... iiiinins - 3296 mm (130 in} 3338 mm {131 in})
Fourwheeldrive .......................... 3240 mm (123 in) 3446 mm (136 in) 3660 mm (144 in)

Wheelbase:

F WIhSpacer ...........ccoiiiiiiaiannns - 2083 mm (83 in) 2183 mm (86 in)
Withoutspacer ..............c.coooaa.... - 1933 mm (76 in) 2033 mm (78 in)
Fourwheeldrive ..................0iune. 2910 mm (86 in} 2117 mm (83 in) 2210 mm (87 in)

Ground clearance:

G. Undergearbox ..............c...c.o..... 401 mm (16 in) 401 mm (16 in} 401 mm (16 in)

H. Under four wheel drive box 382 mm (15 in) 382 mm {15in} 382 mm (15 in})

l. Underdrawbarframe ..................... 286in (11in) 286 mm {11 in) 286 mm (11 in)

J. Underfromaxie (@GWD) ..................... - 602 mm (24 in) 602 mm (24 in)

K. Under4WDdifferential ............... ... ... 302 mm (12 in) 302 mm (12 in) 302 mm (12 in)

NOTE: These dimensions ara for tractors fitted with front tyres 2ZWD 7.50—16, 4WD 8.30/8-24. Rear 14.9/13-28.

Weights 340, 350, 355, 360 and 362 tractors

Weight of the tractor with full fuel, oil and water. 340 350, 355, 360 362
rootstep:

2 Wheel! drive:

WIthSpacer ....... . ccoiiriiaianan - 2371 kg (5216 Ib} 2398 kg {5287 Ib)
WINOUL SPECET . ... ot er vt aiiaa - 2341 kg (5150 |b) 2368 kg (5220 Ib)
4Wheeldrive ........ ... . ccoiiiiiiiaiia - 2525 kg (5555 In) 2666 kg (5877 tb)
Cab:
2Wheeldrive ............ccoviiriiiiiiiiia - 2652 kg (5847 () 2670 kg (5886 Ib)
4Wheeldrive ........... ..o 2370 kg (5225 Ib) 2834 kg (6245 Ib) 3009 kg (6634 Ib)
M-F 300 series Issue 7
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TRACTOR SPECIFICATIONS

Dimensions 365, 375, 383, 390, 390T and 393 tractors (Fig. 1)

365, 375 383 390, 390T, 383
Overall height:

A Overexhaust ... iiireiannen 2485 mm (98 in} 2485 mm (98 in) 2485 mm (98 in}

B. OQOverstesringwheel ....................... 1781 mm (70 in} 1781 mm {70in) 1781 mm (70 in)

C. Owver safety frame/cab:

Twopost(ROPS) ... 2524 mm (92 in) 2497 mm (38 in) 2524 mm (99 in)
Fourpost .......oeviiiiii e 2640 mm (104 in) - 2640 mm (104 in)
Overcab -loProfile ....................... 2510 mm (89 in) - 2530 mm (100 in)
“HLine.......................... 2630 mm (104 in) 2670 mm (105 in) 2650 mm (104 in)
-HiLine cab with air conditioning ... 2680 mm (106in) - 2680 mm (106 in)
D. Overall width (minimumtrack). .............. 1871 mm (74 in) 2002 mm (79 in) 1871 mm (74 in)
Qverall length:

E. Withspacer ..., 3710 mm (148 in) - 3761 mm (148 in)
Withoutspacer ..............ceiiiiannn, 3560 mm (140 in) 3668 mm (144 in) 3611 mm (142 in)
Fourwhesldrive .......................... 3940 mm (155in) 3880 mm {153 in} 3990 mm (157 in)

Wheelbase:

F. Withspacer ..............coiiiiiinnn.n 2286 mm (90 in) - 2286 mm {80 In)
Without spacer ...............coooiveinn 2136 mm (84 in) 2136 mm (84 in) 2136 mm (84 in)
Fourwheeldrive ................ ... ..., 2350 mm (93 in) 2350 mm (83 in) 2350 mm {93 in)

Groynd clearance:

G. WUndergearbox ........................e. 470 mm (18 in) 470 mm (18 in) 470 mm (18 in)

H. Underfourwheeldrivebox ................. 480 mm (19 in) 480 mm (19in) 480 mm (19 in)

l.  Underdrawbarframe ..................... 379 i (151N} 379 i (15 in) 378 mm (151n)

J. Underfrontaxe WD) ..................... 530 mm (21 in} 530 mm (21 in) 530 mm (21 in)

K. Under4wDdifferential ..................... 430 mm (17 in) 430mm (17 in) 430 mm (17 in)

Weights 365, 375, 383, 390, 390T and 393 tractors

NOTE: Thase dimensions are for tractors fitted with front tyres ZWD 7.50-18, 4WD 12.4/11-24. Rear 18.4/15-30.

Weight of the tractor with full fuel, cil and water.

365, 375

383

390, 3907, 383

Footstep:
2 Whee! drive:
With Spacer ..........oooooioiuiniannnn.. 2732 kg (6023 Ib) - 2768 kg (6102 Ib)
WIthOUE SPECEN . . cevveeee st iians, 2702 kg (5956 Ib) 2766 kg (6098 Ib) -
AWREEI AIVE +.vveeeeerieviiiieianaaaneees 2975 kg (6545 Ib) 3056 kg (6738 Ib) 3011 kg (6638 Ib)
Cab:
RWheeldrive .......ocoiiiiiiii 3121 kg (6880 1) 3180 kg (7010 Ib) 3159 kg (6965 Ib)
dWheeldrive ............ .. i it 3396 kg (7485 Ib) 3737 kg {8250 Ib) 3448 kg {7602 Ib)
Dimensions 362, 372 and 382 tractors (Fig. 1)
362, 372, 382
Overall height:
A Overexhaust ........cocooiioiiiiiiiin.n 2485 mm (98 in)
C. Overcab ........cciiveiiiiiiiiinenn.e, 2570 mm (101 in)
D. Overall width {minimumtrack} ............... 1871 mm (74 in}
E. Overalllength ....................oat, 3485 mm (138 in}
F. Wheelbase .. ...........c.coiiiiiiinn 2217 mm (87 in}
Ground clearance:
G. Undergearbox..............cooiieiininnt, 470 mm (18in)
H. Under fourwheel drivebox ................. 480 mm {19 in)
. Underdrawbarframe ...................... 379 mm (15 in)
J. Underfromtaxle WD) ..................... 530 mm (21 in)
K. Under 4WD differential .................... 430 mm (17 in)
Weights 362, 372, 382
Weight of the tractor with cab, full fuel, oil and water. 362, 372, 382
2Whesldrive: ... ... . ... 2955 kg (6515 b} 362 only
AWHERl dIiVE T ... oo e 3156 kg (6964 Ib)
M-F 300 series Issue 1
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WEIGHTS AND DIMENSIONS
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Dimensions 396, 398 and 399 tractors (Fig.2)

396

398

399

Overall height:
A Overexhaust ........... ... i
B. Owversteeringwheel .......................
C. Owver safety frame/cab:
Twopost(ROPS) ........ciiiiiiiiiiiians
Four post
Overcab -loProfile .......................
-Hiline. ....... ... it
-HiLine cab with air conditioning ...
D. Overall width (minimumtrack) ..............
E. Overall length:
Withspacer ........ ... ... ... ...
Withoutspacer .......................
Fourwheeldrive ......................
F.  Wheelbase:
Withspacer ..................... ...
Without spacer .............cooiiaunn
Fourwheeldrive ......................
Ground clearance:
Undergearbox ............ccccviiiiniinan.
Under four wheel drive box
Underdrawbarframe ........... ...
Underfrontaxde WD) ..............coaes
Under 4WD differential  ................ ...

RemIo

2485 mm (98 in)
1781 mm (70 in)

2565 rmrm {101 in)

2730 mm (108 in)
2060 n'u:n (81 in)
4157 mm (163 in)
4294 rn;n (169 in)
2580 mm (102 in)
2634 mm (104 in)
560 mm (22 in)
540 mm (21 in}
433 mm (17 in}

580 mm {23 in)
490 mm {19in)

2550 mm (100 in)
1840 mm (72 in)

2570 mm (101 in}
2750 mm (108 in)
2580 mm {102 in)
2680 mm (106 in)
2730 mm (108 in)
1973 mm (78 in}

3761 mm (148 in)
3611 mm {142 in)
4040 mm {159 in)

2436 min (86 in)
2286 mm (30 in)
2350 mm (83 in)

560 mm (22 in)
540 mm (21 in)
433 mm (17 in)
580 mm (23 in)
490 mm (19 in)

2629 mm (104 in)
1906 mm (75 in)

2570 mm (101 in)
2750 mm (108 in}

2690 mm (106 in)
2730 mm (108 in)
1973 mm (78 in)
4051 mm (160 in)
4330 mm (170in)
2436 mm (96 in}
2640 mm (104 in)
8560 mm (22 in)
540 mm (21 in)
433 mm (17 in)

580 mm (23 in)
490 mm (19 in)

NOTE: These dimensions are for tractors fitted with front tyres 2WD 10.00-16, 4WD 13.6/12-28. Rear 16.9/14-38.

Weights 396, 398 and 399 tractors

Weight of the tractor with full fuel, il and water 396 398 399
Footstep:
2Wheel dIiVE . .......o.eie e 3256 kg {7180 Ib) 3174 kg {6983 1b) 3317 kg (7313 1b)
AWheel drive ....... .. o, 3489 kg (7690 Ib) 3690 kg {8135 Ib) 3690 kg (8135 Ib)
Cab:
2Wheeldrive ... ... ... ... ... s 3552 kg (7831 Ib) 3198 kg (7053 Ib} 3304 kg (7285 b}
AWheal diVE ... . o 3783 kg (8340 Ib) 3460 kg (7628 Ib} 3677 kg (8107 Ib)

M-F 300 series
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Dimensions 342 and 352 Series 2 cab tractor (Fig.3)
342 352
Overall width:
A, minimumtrack ........ oo 1809 mm (71 in) 1809 mm (71 in)
Overall length:
B. Two-wheeldrive .......................... 3396 mmi (134 in) 3396 mm (134 in)
Four-wheeldrive ................. ... oo 3490 mm (138 in) 3490 mm (138 in)
Wheelbase:
C. Two-wheeldrive .......................... 2083 mm (82 in) 2083 mm (82 in)
Four-wheeldrive .......................... 2124 mm (84 in) 2124 mm (84 in)
Qverall height:
D. Overexhaust ................c.coiiien 2379 mm (94 in) 2422 mm (95 in)
E Overcab ........ ... ... it 2389 mm (94 in) 2432 mm (96 in)
Ground clearance:
F Underfrontaxle ................. oo iant 560 mm (22 in) 560 mm {22 in)
G. Under WD differential ..................... 484 mm (19 in}) 494 mm {19 in}
H. Underdrawbarframe ..................... 350 mm (14 in) 350 mm (14in)
NOTE: These dimensions are for 342 tractors fitted with front tyres 2WD 6.00-16, 4WD 10.5/80-18. Rear 14.9-24.
For 352 tractors fitted with front tyres 2WD 7.50-16, 4WD 9.5R—20. Rear 14.9-28.
Weights 342 and 352 Series 2 cab tractor
Weight of the tractor with full fuel, oil and water. 342 352
Cab:
Two-Wheel drive ... .....oeee e 2382 kg (5251 Ib) 2382 kg (5251 Ib)
Four-wheeldrive ......... ... ... ains 2620 kg (5776 Ib) 2620 kg (5776 Ib)
Issue 1
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TRACTOR WEIGHTS AND DIMENSIONS
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Dimensions 362, 372 and 382 Series 2 cab tractor (Fig.4)
362 2WD 362 4WD 372, 382
Overall width:
A minimumtrack .......oooiiii i 1640 mm (64 in) 1640 mm (B4 in) 1640 mm (64 in)
Cverali length:
B. Two-wheeldrive .......................... 3532 mm (139 in) - -
Four-wheeldrive ....................... ... - 3532 mm (139 in) 3532 mm (139 in)
Wheelbase:
C. Two-wheeldrive .......................... 2180 mm (86 in) - -
Four-wheeldrive .......................... - 2217 mm (87 in) 2217 mm {87 in)

Overall height:
D. Overexhaust .. ...........ciiviiiiiennnn.
E Overcab ... ...ttt

Ground clearance:
F Underfromtaxie ..............cccevvevennnn
G. Under 4WD differential .....................
H. Underdrawbarframe .....................

2398 mm (94 in)
2398 mm (94 in)

530 mm (21 in)

345 mm (14 in)

2398 mm (94 in)
2398 mm (34 in)

464 mm {18 in)
345 mm (14 in)

2398 mm (34 in)
2398 mm (94 in)

464 mm (18 in}
345 mm {14 in}

NOTE: These dimensions are for tractors fitted with front tyres 2WD 7.50-16, 4WD 360/70-24. Rear 480/70R-30.

Weights 362, 372 and 382 Series 2 cab tractor

Weight of the tractor with full fuel, oil and water.

362 2WD

362 4WD

372, 382

Cab:
Two-wheel drive ........ e
Four-wheeldrive . ... ... ... . ... ... ...,

2842 kg {6265 1b)

3032 kg (6684 Ib)

3062 kg (6756 Ib)

M-F 300 series
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SEALANTS AND CHEMICALS

SEALANTS and CHEMICALS

The following sealants and chemicals quoted in this Workshop Service Manual are available from Massey Ferguson

Parts Departments.
Description

Jointing and sealing compound.

640 Retainer .. .. i
:Toctite 640 - for high strength retaining of cyfinder
iners.

222 85Crew LOCK .. .
Loctite 222 - for lower strength thread locking
allowing easy dismantling of parts.

2421lock 'mSeal ... ...
Loctite 242 - prevents small components from

vibrating loose and provides an effective pipe

thread seal against liquids or gases.

270 SUAIOCK . . i
Loctite 270 - a heavy duty version of Lock and

Seal ior larger components which need less

frequent stripping down. Highly resistant to

industrial fluids and gases.

2718tud 'mBearing fit ... . .. .. ...
Loctite 271 - for high strength retaining of bearings finers,
bushes, keys and splines. Designed to increase the
reliability of slip fitted and light press fit parts, preventing
fretting and commosion whilst sealing against leakage.

BB ReEINer ... ... a e,
Loctite 638 - for high strength retaining of close

fitting parts. Designed to retain slip fitted or to

strengthen press fitted parts, shafts bushes,

pulleys etc.

S7aMulliGasket ... ... ... ... i e
Loctite 574 - forms a strong, fiexible gasket which

provides a gas-tight, water-tight, oil-tight seal up to

200° C (392° F). Does not shrink,crack, tear or perish.

SISMuUltiGaskel ......... .. ...
Loctite 515 - Forms a strong bond, very flexible and

provides a oil tight seal up 1o 200°C. Does not shrink,

crack or tare, sutiable for heavy duty applications.

This gasket material used between the four wheel

drive pod and the Range Change gearbox on

12 Speed Shuttle and 18 Speedshift gearboxes.

Superclean Solvent ... .. ... ... ...
An all-purpose solvent for removing grease and dirt.

M-F 300 series

Quantity Part No
100gtube . ...l all, 1447 390 M1
280gaerosol ............ ... 3638 340 M91
50mi ... 3630513 M1
0om 3405 380 M2
3ml o 3405 350 M4 .
24ml. ... 1633 266 M1
0ml..... 3405 352 M4
3ml o 3930 275 M1
3mM 3930274 M1
S0ml L. 3900 613 M1
Bml e 3405 354 M2
S0ml. ... 3405 355 M3
300mlaerosol ................. 3405 359 M4
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Description Quantity Part No

408 Instant Adhesive Gel . .......... ... ... ol 1< 3« J 3405 422 M2

Instant bonding for metals, plastics,rubber and 209 .. 3405 395 M2

ceramics.

Superflex Sificone Clear . ......... ... ... ... ...l B0g ... 3405 357 M4
310ml ... 3405 423 M1

A clear, tough, flexible and waterproof seal for metal,
rubber, glass and plastics.

Dismantling Spray - .............. il 300mlaerosol ................. 3405 376 M3
A highly effective muiti- purpose, moisture dispersant
and dismantling spray.

AnNti-freeze .. .. e Thtre ..., e 1894 799 M2
Slitre .............ooiiiiiint 1891 780 M2
2810itre ... 1891 781 M2
205htre ...l 1891 782 M2

Ethylene-glycol based, designed for protection down
to minus 33° C (minus 27° F). Suitable for all types of
engines, including those with aluminium cylinder heads.

Brake FIid (GIBEN) ...\ e OS50 ..o, 3405 389 M1
Specially developed for braking systems requiring
a mineral fluid.

De-CBr . . a00ml ... 3405367 M3
Used to clear ice from the windscreen of the tractor.

SCreenwash . ... ... e 1litre ... . 3930 395 M1
Slitre ... ... .. .. ..o 3930 500 M1

A special formulation to prevent freezing in cold

weather and smearing.

Anti-Squark additive .............c. i Tlitre ... ... 1888 8§91 M2
Specially developed to be added to the transmission
oil to prevent noise from wet brake installations.

703QuickClean .......... ..o, 400mlaerosol ................. 3600 440 M1
A solvent used to remove dirt and grease prior
to using instant adhesives. It also speeds the cure.
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SPECIAL TOOLS

300 SERIES TRACTOR SPECIAL TOOLS
Front Axle and Steering:—

‘0’ ring and seal fitting tool.

Spring fitting too!.

Bearing puller {main toof}.

Front axle and steering bush remover (main tool).

Steering bush remover/replacer 1 1/2 inch diameter.

Front axle and steering bush remover/replacer - 1 7/8 inch diameter.
Steering bush remover/replacer - 1 3/4 inch diameter.

ME264 ... ... ...l - Steering bush reamer {maintool).

ME264-1 ... ... .. .......... Reamer and pilot - 1 1/2 inch diameter.

ME264-2 ... ... .. ... e Reamer and pilot - 1 7/8 inch diameter.

MFE264-8 ... ... . .. ... Reamer and pilot - 1 3/4 inch diameter.

ME332 ........ ... ... Hydrautic pump oil seal protector.

MF444 ... .l Axle pivot pin remover.

MF4SIB ... .. ... ... 4WD axle pivot pin bearing remover.

MEAS4A ... ... Steering ram end cap remover/replacer.

MEA7Y .. Hydralock spring compressor.

MFEABO ...... ... .. ... 4WD axde pinion nut wrench (AG6E5 and AG 66).
MFE4BT ... ... 4WD axle hub nut wrench (AG 65).

MF482 ... ...l 4WD axle steering cylinder wrench.

MEA83 . ... 4WD axle hub nut wrench (AG 66).

MF485 .. . ... ...l 4WD axle pivot pin installer.

ME4BS ... . ... 4AWD axle pinion nut wrench (AG 75, AG 85 and AG 105).
MF4B7 .. .. ...l 4AWD axle hub nut wrench (AG 75, AG 85 and AG 105).

4WD hub puller.

Hub seal installer (AG 65 and AG 66).

Hub seal installer (AG 75, AG 85 and AG 105).

Planetary ring gear replacer (AG 65 and AG 66).

Wear ring installer (AG65 and AG 66).

Wear ring installer (AG 75, AG 85 and AG 105).

Planetary ring gear replacer (AG 75, AG 85 and AG 105).
Universal handle.

Steering wheel puller.
Bearing pre-load gauge.
Clutch centraliser.
ME21S ... Secondary clutch setting gauge.
ME314 ... Release lever height setting gauge (12 inchyj.
MEA4E ... .. Release lever height setting gauge (13 inch).
MFR479 .. ... Clutch release bearing installer.
Gearbox:—
ME21BB ... ..................... Front PTO housing replacer.
ME255B ... ................... PTO input shaft oil seal replacer.
ME256A ... .......... ..o na. Mutti-power main input shaft oil seal replacer.
ME315A ... ... ................. PTO input shaft needle roller bearing remover/replacer.
ME331 ... ... Input shaft oit seal remover.
MFE3S7A ... .. ... Transmission case ring spanner and torque wrench.
ME4T14A ... ... Synchrormesh setting pin.
ME415 ... Synchromesh assernbly tool.
MFEA21 . Input shaft oil seal and bearing replacer.
ME422A . ... ... Input shaft oil seal and bearing remover.
MEAZE ... Bearing remover/replacer.
MEA7T ... ... .. Gear set support.
MEATE ... Bearing pre-load kit.
ME4B9 ... Seal, sleeve and bearing installer.
MSS50 . ... Universal handle.
MEI77A Input shaft cil seal protector.
Rear axle:—
e Dial indicator gauge.
ME26A . . ... Wrench.
ME245D ... ... ...l Differential bearing pre-load gauge.
MF245D-1 ... ... ... L Straight edge.
MFE265A ... ... ... ... Epicyclic planetary carrier remover.
MF267A ... .. . Epicyclic hub bearing pre-load gauge.
ME267-1 ... ... ... Sleeve.
ME287-2 ... Sleeve.
ME295B ........................ Wheel stud guide sleeves.
ME3BB ...t PAVT wheel guide pegs.
ME4B7 ... Brake pull rod seal protector.
MS.555 .. ... Adjustable puller (main tool).
MFSB5-2A .. ... ...l Right hand differential bearing remover,
FT4062A ... ................... Bearing pre-load gauge.
300 series
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SPECIAL TOOLS

Power Take—Off (PTQ):

ME168 ................ ... PTO shatt oil seal rerover and bush replacer.
MF195B ..........ciiiiinnn.. Bearing remover/replacer (main tool).
MF195-5B .......coviiiinn.... PTQ needle bearing removerfreptacer.
ME195-BB ... ..ccvvininnn. .. Two speed PTO needle bearing and bush remover/replacer.
ME3B4A ..., PTO shatt oil seal replacer.

MEA74 . ... i Rear PTO shaft dust seal replacer.

MF4B4 ... ... PTO cassette seal instalier.

Hydraulics:

MF163 ... ... i Spring retainer nut wrench.

ME272 e Ram arm gauge fixiure.

ME273 ... Control fever setting gauge.

MF333 ... Draft control rod gauge.

ME355 ....coviiiiiiiiiie Hydraulic pump overhaul kit comprising:-
MFE349 ...t Valve facing cutter and coining too! set.
ME3S0 ... ..o Valve chamber circlip replacer.

ME351 .. Valve chamber plug remover,

MF352 ... Control valve spring retainer clip.

ME353 ... ... Control valve body 'O’ ring guide.

ME354 ...l Control valve body replacer.

ME356C ... Pgsition and draft control setting gauge.
ME4IBA ... ... o, Lift cover remover/replacer.

MEA20 ... .o Hydraulic ram piston seal replacer 79 mm.
MF445 ... ... Rarn arm gauge fixture - intermix,

MF453 ... ... i, Hydraulic ram piston seal replacer 93 mm.
MFA55 ... i Pressure relief valve test capsule.

ME3001 .. ot Pressure test kit.

ME3002., ... i Flow meter hose kit.

MFE3003 ... ... Hydraulic flow meter.

MF3011 ... ... e Pressure test point.

Engine

PDAC-4 .. ... Valve guide remover/replacer stop.

PDAC-6 ...... oo Valve guide remover/replacer stop.

PDAD .. o Valve guide remover/replacer.

PDAD-1A ... e Valve guide remover/adaptor.

NOB8 ......covvveiiniiiinie, Piston ring clamp.

PDAID ... Piston height and valve depth gauge (use with PD 208).
PD67-2 ... e Timing gauge adaptor.

PDB7-3.. . i Timing gauge adaptor.

PDA40 ....ooovee Camshaft bush/fuel pump thrust collar remover/replacer.
PDA40-3 ... ... Fuel pump thrust collar remover/adaptor.
PDAABT ... Crankshatt rear oil seal replacer.

PDASOB .. .vvvioe e Cylinder liner rermoverfreplacer.

PDASO-1B ... Cylinder liner remover/freplacer adaptor.
PD.150-7B .. oiiviiiee it Cylinder liner remover/replacer adaptor.
PDA55C ..o Puller (main togl).

PDASS-1 ... Puller adaptor bolts - water pump/camshaft - imperial.
PDASSB-5 ... .o Puller adaptor bolts - fuel pump/camshaft - metric.
PDA59 ... Timing cover centraliser.

PDAB2A ... Timing cover centraliser.

PDA70 ...t Crankshait front oil seal replacer (basic toog.
PD.170-1 Crankshaft front oil seal replacer {basic toof).
PD.170-2 Adaptor - 6 cylinder engines.

PD.170-3 Adaptor - 6 cylinder engines.

PD.170-4 Replacer - A6.3544 engines.

PD.A70-5 Replacer - AD3.152 engines.

PD.170-6 Replacer - A4.236, A4.248 engines.
MF.200-26A ‘ Water pump overhaul kit.

PD.20B ... ..ot iieie i Dial indicator gauge (use with PD41D).

370 e Taper base.

PDB33A .......... il Timing cover centraliser.

MS2700B .. ... Tractor splitting track.

PDBI18B ... e Valve spring compressor.

PDB118-3 ......... et Valve spring compressor adaptor.
PDE118-4 .........ccvvinnn.. Valve spring compressor adaptor.
Electrical System:

............................. Hydrometer.
.............................. Heavy duty battery discharge tester.
MF3004A ... .. i, Instrument panel testing unit.
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BOLT TORQUES .

1B-03

Bolt Torque Specifications {general guide for inch fasteners)

Use the “Standard Torque” charts as a general guide when tightening fasteners that DO NOT HAVE SPECIFIC TIGHTEN-
ING RECOMMENDATIONS.

Inch fasteners
Standard torque in Newton Metres (Foot Pounds)
SAE grade 8 ISO grade 10.9
ISO grade 8.8 BS grade V
* Inch SAE grade 5 BS grade S
boit ** mild steel
size below grade 5
*** Non-rigid joint **** Rigid joint *** Non-rigid joint *+++ Rigid joint
: 6-8 9-12 11-15 13-18 16-22
1/4 inch (4-6) (7-9) (8-11) (10-13) (12-16)
. 12-16 18-24 22-30 25-34 31-43
5/16inch ©9-12) (13-18) (16-22) (18-25) (23-32) .
3/8inch 22-30 31-42 39-53 44-60 55-75
(16-22) (23-31) (28-39) (32-44) (41-55)
. 35-47 51-69 64-86 72-96 90-120
7/18 inch (26-35) (38-51) (47-83) (53-71) (66-89)
1/2 inch 54-72 80-104 100-130 110-140 140-180
(40-53) (89-77) (74-96) (81-103) (103-133)
5/8 inch 110-140 160-210 200-260 220-300 280-370
(81-103) (118-155) (148-192) (162-221) (207-273)
3/4 inch 180-250 280-370 350-460 390-530 490-660
{(140-184) (207-273) (258-339) (287-391) {(361-487)
7/8inch 310-410 450-610 560-760 640-850 800-1060
(228-302) (332-450) (413-561) (472-672) (590-782)
1inch 460-620 670-900 840-1120 960-1280 1200-1600
(339-457) (494-664) {620-826) (708-944) (885-1180)

*  NOTE: The size is the diameter of the shank - not the head width.

= NOTE: Mild steel torque values to be used for SAE Grade 5 bolts when weld nuts, or other low strength nuts are
used.

=+ NOTE: Use these values when any of the following conditions exist:

Possible damage to the joined members of the assembly may occur.
Thick andfor highly compressible gaskets are used between members.
Non-flat unmachined seating surfaces far holt head (or nut) accurs.
Non-flat or non-paralle! joint faces are encourtered.

Eal el

= NOTE: Use these values when ALL of the folfowing conditions exdst:

1. Damage will not occur to the joined members of the assembly.
2. Itis desirable to use this higher ¢clamping force 1o ensure tightness.
3. Fastener thread is not lubricated prior to assembly.
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BOLT TORQUES

BOLT TORQUE SPECIFICATIONS (GENERAL GUIDE FOR METRIC FASTENERS)

Use the “Standard Torque” charts as a general guide when tightening fasteners that DO NOT HAVE SPECIFIC
TIGHTENING RECOMMENDATIONS,

Metric fasteners
Standard torque in Newton Metres (Foot Pounds)
SAE grade 8 1S de 10.
ISO grade 8.8 Bs oracey>?
* Metric SAE grade 5 BS grade S
bolt = mild stee! N N - S
size below grade 5 | *** Non-rigid joint *** Rigid joint *** Non-rigid joint =*** Rigid joint
M6 4-5 8-11 10-14 12-16 14-20
(3-4) (6-8) {7-10) {9-12) (10-15)
M8 10-13 20-28 25-35 29-37 36-46
(7-10) (15-21) (18-26) (21-27) (27-34)
. M10 19-25 40-58 50-70 57-77 72-96
(14-18) (30-41) (37-52) {42-57) (53-71)
M12 33-43 72-96 90-120 100-130 120-160
{24-32) {53-71) (66-89) {74-96) {(89-118)
M1E 84-110 160-210 200-260 240-320 300-400
(62-81) (118-155) (148-192) (177-236) (221-295)
M20 160-210 340-450 420-560 480-640 600-800
(118-155) (251-332) (310-413) (354-472) (443-580)

*  NOTE: The size is the diameter of the shank - not the head width.

* NOTE: Mildsteeltorque values o be used for SAE Grade 5 bolts when weld riuts, or other low strength nuts are

** NOTE: Use these values when any of the following conditions exist:

used.

hwh~

Possible damage to the joined members of the assembly may occur.
Thick and/or highly compressible gaskets are used between members.
Non-flat unmachined seating surfaces for bolt head (or nut) occurs.
Non-flat or non-paralie! joint faces are encountered.

=+ NOTE: Use these values when ALL of the folfowing conditions exist:

M-F 300 series

1. Damage will not occur to the joined members of the assembly.
2. Itis desirabie to use this higher clamping force to ensure tightness.
3. Fastener thread is not lubricated prior to assembily.
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TRACTOR STORAGE

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 tractor, giving particular attention to the greasing
points and oil filler piugs. Park the tracior in a dry, levet and
covered area away from 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 pressure and
chalk that pressure on the tyre wall. Protect the tyres
from direct sunlight.

3. When ballasted 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.

Hydraulic {ift system
1. Check and replenish the transmission oil level to the
high mark on the dipstick.

2. Using the tractor hydraulics, with the Response
Control in FAST, raise and lower the linkage several
times.

3. Engage the PTQ for a short pericd to obtain the
mspdmum circulation of transmission il around the
cenire housing.

4. Raise the linkage to the Transport Position and support
the two lift arms in this position with wooden chocks.

5. Leave the two quadrant levers inthe Transport Position
i.e., the Draft Control (outer) lever past the UP and the
Position Control (inner) fever in Transport Position. DO
NOT MOVE the gquadrant control tevers from these
positions.

Steering

1. Remove the filler plug from the reservoir, if fitted, and
add the appraved oil to the bottom of the oil filter plug
hole. Refit the filler plug.

2. Clean and coat the exposed steering rams with
grease.

Engine
1. Drain the engine sump oil, when hot if possible.
Change the fitter element.

2,
3. Refill the engine sump with an approved grade of oil.
4.

Seal the crankcase breather, exhaust and air cleaner
pipes with adhesive tape after running the engine.

. Clean the dry air cleaner unit.
. Clean the oil bath type air cleaner unit.

(=230

M-F 300 series

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 filter bowl, renew the elements and drain
the fuel tank.

2. Add arustinhibitor, refill the fuel tank and bieed the fuel
systern of air.

3. Startthe engine and run at half speed for 15 minutes to
circulate the fuel through the lift and distributor pumps,
filters, pipe work and injectors.

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 filtter blockage.

5. Remove the injectors and spray approximately 2 mi
(0.65 fi 0z} of engine oil into each cylinder bore. Using
new joint washers, refit the injectors and slowly rotate
the crankshaft one complete revolution. Do NOT bleed
the fuel system of air.

€. Lubricate the foot and hand throttie control linkage.
Clutch

Fully depress the clutch pedal and hold down with a
wooden chock. The clutch friction plates {main and PTQ)
will then not bond themselves to the flywheel or pressure
piates.

Battery

1. Remove the battery from the tractor.

2. Check the electrolyte level and top up as necessary.

3. Clean the battery top and coat the terminals with

petroleum jelly.

. Fully charge the battery from an extemal 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.

Altemator and starter motor

1. Smear the alternator terminals with petroleum jetly.

2. Smear the starter motor and solenoid terminals with
petroleum jeily.

Sheet metal, exposed castings and bright metal
components

1. Allrusty, scratched or bare patches of castings and/or
sheet metal must be cleaned with abrasive papers and
repainted. Matching colours are available for all
Massey Ferguson tractors.

2. The bright metal components and surfaces must be
cleaned and/or degreased and the protectives
sprayed or brushed on.

I
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TRACTOR STORAGE

Cab

. Empty the windscreen washer bottle.

2. Remove and exclude the windscreen wiper blade from
daytight.

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.

6. 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 windscreen.
2. Refit the windscreen wiper blade.

3. Refit the rear view mirrors.

4. Fill the windscreen washer bottle.

—

Sheet metal and bright metal components
1. Clean off the protective from the bright metal parts and
surrounding sheet metal.
2. Wash the sheet metal.

Altemator and starter motor.

1. Clean the petroleum jelly from the alternator terminals.

2. Clean the petroleum jelly from the starter motor and
solenoid terminals.

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
petroleum jelty.

4, Refit the battery to the tractor.

Clutch

1. Remove the wooden chock from the clutch pedal
linkage.

Fuel system

1. Check the level in the fuel tank, investigate any loss
and eliminate the cause.

2. Bleed the fuel system of air.

Cooling system
1. Close the taps in the cylinder block and radiator.

2. Refill the cooling system slowly with clean rain-water
or soft water.

3. In winter, refill the cooling system with an anti-freeze
solution.

4. Check all connections and joints for leaks.

M-F 300 series

5. After the engine has been run for fifteen 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 crankcase

breather, exhaust and air cleaner pipes.

2. Check the engine oil level, investigate any loss of oil
and eliminate the cause.

Steering

1. Check the steering reservoir oil level (if fitted),
investigate any loss of oil and eliminate the cause.

2. Clean the steering rams of grease and leave clean and

* dry.

Hydraulic lift system

1. Check the centre housing transmission oil level,
investigate any loss of oil and eliminate the cause.

2. Remove the two wooden chocks from the lift arms.

Tyres
1. Check the tyre pressures, investigate any loss of air

and eliminate the cause.

2. Adjust the tyre pressures or deflate the tyres, replace
the ballast as before and re-inflate as necessary.

3. Jack up the axies and remove the wooden chocks.

Fuel gauge and waming lights

Turn the starter key to '+’ and check that the fue! gauge
begins to register and all warning lights glow. Investigate
any malfunction and eliminate the cause.

Starting the engine
1. Start the engine and run on a light load.

2. Checkthatthe tachometer and fue! gauge register and
all warning lights become extinguished. Investigate
any malfunction and eliminate the cause.

3. Continue torun the engine for nomore than 15 minutes,
check all systemns for correct function. Investigate any
malfunction and eliminate the cause.

Road test

1. Road test the tractor checking all systems, electrical,
hydraulic and mechanical.

2. Test the brakes and adjust if necessary.
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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 to the tractor.

Ideally only tractors with disc brakes should be usedin
water as little can be done to ensure the efficiency of drum
brakes when wet.

In addition, two extra maintenance services are
required.

Starter motor and solenoid assembiy

1. Remove the starter motor and solenoid assembly.

2. Thoroughiy clean the exterior of the starter motor and
sotenoid assembly.

3. Blank off the drive end bracket.

4. Seal all the openings in the starter motor and solenoid
assembly with suitable waterproof putty.

5. Apply athick coating of grease to the starter motor and
solenoid terminals and ensure that the drive end
bracket is blanked off.

6. Coat the exterior of the starter motor and solenoid
assembly with a water repellent spray.

7. Refit the starter motor and solenoid assembly to the
engine.

8. Reconnect the wiring harness.
Etectrical system wiring
Separate all the electrical connectors that are likely to
come in contact with the water. Smear the terminals with
petroleum jelly and reconnect.
Battery
1. Clean the battery top and smear the battery terminals
with petroleum jelty.
Engine breather pipe
The engine breather pipe is of a critical length to
prevent the ingress of dirt into the engine. DO NOT shorten
the pipe, re~-route it well clear of the water level and secure
the end with a suitable clip to one of the engine bolis.
Engine dipstick
1. Remove the engine dipstick and store in the tooi box.
2. Fit a tapered rubber plug to the engine dipstick tube.
or

3. Fit a sealing type dipstick obtainable from your local
Massey Ferguson Dealer. Standard fit on tractors
manufactured from October 1994,

Transmission

Clutch housing drain hole

1. Discard the spiit pin in the drain hole in the clutch
housing.

2. Enlarge the drain hole, tap and fit a screwed plug.

M-F 300 series

PTO shaft

if the PTO is not being used:-

1. Remove the PTO cap.

2. Grease both threads.

3. Refit the cap and screw fully home.
If the PTO is to be used:-

4. Obtain from your Massey Ferguson Dealer a
Heavy-duty PTO shaft and seal assembly. This is fitted
with a special face type sea! o prevent the ingress of
water and dirt.

Centre housing dipstick

If the tractor has a centre housing dipstick mounted on
the response cover and was manufactured before June
1984 it is not fitted with a sealed dipstick, proceed as
foltows:-

1. Remove the dipstick and store in the tool box,
2. Fit a tapered rubber plug to the dipstick tube in the
TeSPONSe cover.

I the fractor has a remote dipstick and was
manufactured before June 1994, ensure that the dipstick
tube is securely fixed and sealed to the response cover.

- Continuous working in deep water

1f the tractor is to be worked continuously in deep water,
i.e. higher than 50 mm (2 in) below the lowest point of the
clutch housing, complete chassis sealing will be required
in addition to the items listed above as follows:-

1. Remove and discard the two hole clutch housing cover
plate.

2. Replace with a four hole clutch housing cover plate
part number 1871 922 M1, gasket 180 481 M1 (or
Hylomar) sealant and two bolts 354 441 X1

3. Split the tractor at the clutch housing and apply
Hylomar sealant to the flange faces, reconnect.

4. Fit a cluteh housing breather assembly comprising a
Breather Fitting part number 3762 623 M1, Washer 390
735 X1, Nut 3009 696 X1 and Hose 3762 624 M1.

. Remowve the starter motor and seal the flange faces.

. Fit the heavy-duty PTO (see PTO shaft above).

7. Fit the sealed type dipsticks (see centre housing

dipstick above).

All these components are available from your Massey
Ferguson Dealer.

o n

Extra maintenance

Every 10 hours or daily

Charge all grease points with an approved grease until
it exudes from the seais or shatts.

Every 50 hours or weekly

1. Remove the clutch housing drain plug, permit any
water {o drain away and refit the drain plug.

2. Ensure that the engine breather pipe is uncbstructed. .
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TRACTOR MOUNTING POINTS

M-F 300 series
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TRACTOR MOUNTING POINTS
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350, 355 and 360 Tractors
All dimensions in millimeters.
1. 75.00 13. | 215,90 27. 80,00
2. 5,00 14. 57,15 28. | 212,50
3. | 1380,00 with spacer 15. | 184,15 29. 40,00
3. 1230,00 without spacer 16. 19,05 30. 90,20
4. |2389,00 with spacer 17. | 162,40 3t. 161,54
4. | 2239,20 without spacer 18. 42,88 32. | 127,03
5. 101,60 19. 85,73 33. | 220,00
6. 60,45 20. 76,20 34. | 726,20
7. 9,65 21. |1345,20 with spacer 35. | 492,00
8. 111,25 21 |1195,20 without spacer 36. 31,75
Q. 190,50 22, 92,07 37. | 201,00
10. | 130,00 23. | 101,60 38. 194,74
11. | 114,30 24. | 431,80
12. 11981,60 25. 76,20
12. 11831,60 26. 152,40
Hole sizes
A 4 holes 5/8 in-11 UNC through D. 2 holes 5/8in-11 UNC x30 mmdeep |G 4 holes 3/4 in-10 UNC x 28 mm deep
B. |Gholess5/Bin-11 UNCx32mmdeep |E. 3holes 5/8iIn-11UNC x35mmdeep |H. |8 holes 5/8in-11 UNC x 28 mm deep
C. 2holes 5/8in-11 UNCx 23 mmdeep ;F 4 holes 5/8in-11 UNCx 31 mmideep (I ;S%st 1/2 in UNF on 149,35 mm

M-F 300 series Issue 3
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TRACTOR MOUNTING POINTS

TRACTOR MOUNTING POINTS
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365, 375, 383, 390, 390T, 393, 396, 398 and 399 Tractors
. Two-whee! drive - up to serial number C 49188,
Four-wheel drive - up to serial number C 45008,
All dimensions in millimeters.
1. 95.00 12, 9,65 26. | 212,50
2. 75,00 13. | 215,90 27. 80,00
3. 46,50 14. 57,15 28. 40,80
4. |2155,00 with spacer 15. 19,05 29. 90,20
4. |2005,00 without spacer 16. | 184,15 30. | 161,54
4. 12412,00 - 399 with spacer 17. 1 152,40 31. | 127,03
5. |1380,00 with spacer 18. 42,88 32. | 220,00
5. |1230,00 without spacer 19, 85,73 33. | 726,20
6. 403,00 20. 76,20 34. | 492,00
7. 130.00 21 | 1345,20 with spacer 35. 6,35 heavy-duty axle
8. 101,60 21. 1 1195,20 without spacer 36. 3175
9. 101,60 22. | 101,60 37. | 201,00
10. 60.45 23. 92,07 38. | 197,74
1. | 111,25 24. | 431,80
25. 67,00 heavy-duty axle
Hole sizes
A |4holes5/Bin-11 UNCx32mmdeep |D. |6holes5/8in-11 UNCx32mmdeep |G |4 holes 3/4 in-10 UNC x 28 mm deep
B. |8holes 3/4in-10UNC x 32 mmdeep |E. 4 holes 5/8in-11 UNC through H. (4 holes 5/8in-11 UNC x 28 mm deep
C. |2holes58in-11UNCx23mmdeep |F 4holes 5/8in-11 UNCx 31 mmdeep |1 4 holes 5/8in-11 UNC x 30 mm deep
Jo ;é%’ds 1/2 in UNF on 148,35 mm

M-F 300 series
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TRACTOR MOUNTING POINTS

TRACTOR MOUNTING POINTS

28 G
. bt 32 - TL 2800
342, 352, 362, 372 and 382 Tractors
. All dimensions in millimeters.
1, 75.00 13. | 215,90 25. 80,00
2. 25,00 14. 57.15 26. {1943,00 - 342, 352
3. 1380,00 15. | 184,15 26. [2035,00 - 362, 372, 382
4, [2390,00 - 342, 352 16. 19,05 27. | 440,00 - acress front pads
4. |2482,00 - 362, 372, 382 17. | 152,40 27. | 410,00 - across rear pads
5. 101,60 18. 42,88 28. | 492,00
6. 60,45 19. 85,73 29, 31,75
7. 9,65 20. 76,20 30. | 201,00
8. 111,25 21. 11345,20 31. | 194,74
9. 20,00 22, 92,07 32. |1467,60
10. | 100,00 23. | 101,60 33. | 427,80
1. 80,00 24. 431,80 34. 41,20
12 60,00 35. 82,40
Hole sizes
A, 4 holes 5/8 in-11 UNC through D. |2holes5/8in-11 UNCx35mmdeep |F 4 holes 3/4 in-10 UNC x 28 mm deep
B. 6 holes 58 in-11 UNCx 32 mmdeep |E. 4 holes 5/8in-11 UNC x 31 mmdeep | G. 4 studs 1/2 in UNF on 149,35 mm
C. 2 holes 5/8 in-11 UNC x 23 mm deep PCD
M-F 300 series Issue 1
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TRACTOR MOUNTING POINTS

TRACTOR MOUNTING POINTS
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365, 375, 383, 390, 390T, 393, 396, 398 and 399 Tractors
Two-wheel drive - serial number C 49189 onwards,
Four-whee! drive - serial number C 45009 onwards.

All dimensions in millimeters.

1. 95.00 14. 57,15 28. 40,80

2. 20,00 15. 19,05 29. 90,20

3. 46,50 16. | 184,16 30. | 161,54

4. 12086,50 - 4 cylinder engine 17. | 152,40 31. | 127,03

4, 12374,30 - 6 cylinder engine 18. 42,88 32. | 220,00

5. 1380,00 19. 85,73 33. | 726,20

6. 472,55 20. 76,20 34. | 492,00

7. 130,00 21. {1345,20 35. 6,35 - heavy-duty axle

8. 90,00 22. | 101,60 36. 31,75

9. 101,60 23. 92,07 37. | 201,00

10. 60,45 24, 431,80 38. | 197,74

11. | 111,25 25, 67,00 - heavy-duty axle 39. 55,00

12. 9,65 26. | 212,50 40. 30,00

13. | 215980 27. 80,00 41. | 508,00 across mounting poinis
Hole sizes

A |2holes 5/B8in-11 UNCx35mmdeep |E. 6 holes 5/8 in-11 UNC through H. |4 holes 5/8 in-11 UNC x 28 mm deep
B. |8holes 3/4 in-10LNC x 40 mm deep |F. 4 holes 5/8in-11 UNC x 31 mmdeep |1 4 holes 5/8 in-11 UNC x 30 mm deep
C. |2holes5/B8in-11UNCx23mmdeep |G |4 holes 3/4in-10UNC x 28 mm deep |J. 4 studs 1/2 in UNF on 148,35 mm

D. |&holes 5/8in-11 UNC x 32 mm deep PCD

M-F 300 series
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PRE-DELIVERY, INSTALLATION AND SERVICES

General

This section has been compiled to enable the reader to
ascertain quickly what action is necessary to prepare a
new tractor for sale, install it on the farm and carry out the
50 and 250 hour services, which should be rendered
during the warranty period.

The timing of these two services has been calculated to
provide maximum tractor efficiency throughout the
warranty period thus safeguarding the subsequent life of
the tractor.

Also detailed is the 'Running-in’ procedure which will
ensure that the engine will give a satisfactory performance
through-out its life.

Pre—delivery

Check 1C-01
The following items must be checked by the Dealer

before delivery to the Customer:

Before checking

1. Verify and record for future use the serial numbers of
the tractor, engine, four-wheel drive front axle and cab
if fitted.

2. Assemble all parts that have been removed for
transport.

Checking levels
Check and top—up if necessary the following levels with
their appropriate liquids:
. Cooling system, water or anti-freeze.
. Engine oil.
Engine air cleaner (oil bath type).
Transmission and rear axle.
. Rear epicyclic hubs (heavy-duty axie only).
. Power steering reservoir (if fitted).
. Hydraulic brake reservoir.
10. Front axde {four-whee! drive).
11. Front axle epicyclic hubs (four-wheel drive).
12. Fue! tank.
13. Battery electrolyte.
14. Screen washer reservoir(s).

Lubrication

Lubricate the following points:

15. All grease nipples.

16. Four-wheel drive shaft.

17. Four-wheel drive front axie drive shafts.

18. Lightly oil the clutch linkage, throttle linkage hand and
foot, all hinges, catches and door locks.

Adjustments

Make the following checks and adjust if necessary:
19. Alternatorfian belt tension.

20. Clutch linkage, free pedal clearance (when
applicable).

21. Brake pedal, free pedal clearance.
22. Torque ali wheel and rim nuts and bolts.
23. Tyre pressures.

BN U LW
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24, Battery condition, charge if necessary. Clean the
battery top and smear the terminals with petroleum

jelly.
Checks before road test

Tum the starter switch to the ‘Auxiliary’ pesition, check
the following, and if necessary rectify the fault.
25. All warning lights are "'On’.
26. Lights - head, side, direction indicator, work and
interior.
27. Hazard warning and rotating beacon (if fitted).
28. Windscreen wiper(s) and washer.
29. Hom.
30. Cab heater, blower motor and louvre function.
Start the engine, check the following, rectify if
necessary:
31. Safety start function on the highflow gear lever and
PTO lever.
32. All wamning lights extinguish.
33. Air cleaner restriction indicator by momentarily
blanking off the air intake.

34. Fuel shut-off function.
Stop the engine:
35. Remove all traces of oil, fuel, and coolant from the
tractor to permit a leak check after road test.
Road test

Restart the engine and warm—up the tractor. Drive
forward and check the following, investigate and rectify any
fault:

36. Gear selection is ‘normal’ for the model.

. Balance and operation of the brakes.

. Steering - fee! and operation lock to lock.
. Multi-Power or Speedshift function.

. Differential lock function.

Four-wheel drive function.

Parking brake.

Operation of the cab heater.

. Operation of all instruments, warning and indicator
lights.

45. Operation of air conditioning.

After the road test

Check the hydraulic lift performance with a weight or

implement fitted to the lower links:

46. Draft Control.

47. Position Controt.

48. Transport - correct position.

49. Constant Pumping - comecily positioned.

50. Response Control - effective.

51. Selector valve - operation.

Final checks

Carry out these final checks:
52. Ensure that no leaks are apparent from areas
previously cleaned.

53. Check that all safety guards and decals are in place
and correctly fitted.

RERREBRY
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PRE-DELIVERY, INSTALLATION AND SERVICES

54. Clean off preservatives and remove labels.

55. Clean the tractor.

56. Ensure that the toocl box content is comrect and the
Operator instruction Book, Maintenance Chart, and
Tractor Service Record Book are with the tractor.

Tractor installation

Instruction

1C-02

These instructions are to be given to the Owner and/or
Operator of the tractor, all items must be fully explained
and where applicable, performed. Emphasis must be
given to all safety precautions in the operation and
servicing of the tractor and its implements.

Use the Operator Instruction Book and Maintenance
Chart supplied with the tractor to assist in explaining the
following:

1. Location and significance of tractor, engine and cab
serial numbers.
2. All safety points and decals on the tractor and in the
Operator Instruction Book.
. The use of all instruments and controls.
. Running-in procedure.
5. The operation of the throttle lever and foot pedal, use of

the engine speed indicator, travel and PTO speed
chart.

. Use and adjustment of the clutch.
7. Differential lock, its engagement, disengagement and
adjustment.
8. Four-wheel drive, its
disengagement.
9. Brakes, latched and unlatched, method of adjustment.
10. The attachment of auxiliary hydraulic equipment.
11. The method of making wheel width adjustments, front
wheel alignment and tyre pressures.
12. Drawbar and hitch positions.
13. Servicing of the tractor, explain the oil changes and
services as detailed in the maintenance section of the
instruction book. Point out the position of the drain

plugs, filler plugs and dipsticks. Include the power
steering reservoirs.

Draw aftention to the recommended grades of
lubricants and advise on engine and hydraulic filter
replacement and cleaning.

14. Cooling system frost precautions and the fan belt
adjustment.

15. Maintenance of the engine air cleaner.

16. Care and operation of the radio/cassette player and
tapes (if fitted).

Demonstrate the following:

17. Engine starting and stopping procedure, when hotand
cold.

18. How to remove the air from the fuel system, stress the
importance of clean fuel.

19. Driving the fractor, starting and stopping, the use and
sequence of gears, operation of clutches.

20. Operation of the PTO and the method of changing the
speed.

& oW
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21. Howtouse the hydraulic lift system, make adjustments
and attach implements. Use of check chains,
stabilizers and pick-up hitch (if fitted).

Carry out the following:

22. Complete the information on the Installation and
Registration Cerlificate and request the Owner to sign.

23. Enter the serial numbers eic. in the front of the
Operators Instruction Book and hand to the Owner.

24. Explain to the Owner his Warranty entitiement and the
services due during the warranty period.

Running—in
Instruction 1C-03

The following precautions should be taken during the
running—in period :

1. Experience has shown that the first 50 hours of tractor
operation have a significant effect on the performance
and life of the engine. From new, the tractor should be
engaged in work which will load the engine as near as
possible to full working conditions, emphasis should
be given on varying the load to assist in the running-in.

Full load should not be applied until the engine has
reached a temperature of at least 60°C (140°F).

2. Use low gear when pulling heavy loads.

3. During the running in period, check frequently the
tightness of all wheel nuts and bolts.

4. To ensure proper clutch life, care must be taken to
bed-in the friction plates property.

NOTE: During the first 15 hours of the tractor's life,
frequently, but carefully engage and disengage the
clhutch. During the first 50 hours a careful watch must
be kept on the clutch pedal free travel (when
applicable), which should be adjusted as soon as the
pedal travel decreases. This is particularly important
when a loader is fitted.

50 hour free service
Servicing

1C-04

The following operations are to be camied out after 50
hours running by the Dealer service engineer:
Engine
1. Change the engine oil.
2. Change the engine oil filter.
3. Check the tappets, and adjust if necessary.
Fuel system and air cleaner

4. Change the fue! filter element.

5. Checkthe air cleaner, change the oil or clean the filter if
necessary.

Cooling system

6. Check the coolant level and replenish if necessary.

7. Check the alternatorffan belt tension and adjust if
necessary.

Issue 2
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Front axle and steering
B. Change the power steering pump oil and filter element
(if fitted).
9. Check the front axle oil level (four-wheel drive only),
top up if necessary..
10. Check the front axte epicyclic oil level (four-wheel
drive only), top up if necessary.
Transmission and hydraulics
11. Check the transmission oil level and top-up if
necessary.
12. Clean the lift hydraulic filter screen.
13. Check the oil in the rear epicyclic hubs (heavy-duty
axie only), top-up if necessary.
14. Check the torque of all wheel and rim nuts and bofts.
15. Check tyre pressures and adjust if necessary.
Clutch and brakes
16. Check the clutch pedal free travel and adjust if
necessary (when applicable).

17. Check the live PTO clutch setting and adjust if
necessary {(when applicable).

18. Check the foot brakes and adjust if necessary.
19. Check the parking brake and adjust if necessary.
20. Check the brake fluid tevel and top up if necessary.
Cab
21. Check the screen washer bottle fluid level and
reptenish if necessary. -
22. Clean the cab air filter.

General

23. Lubricate all grease points.

24. Lightly oil the clutch linkage, throttle linkage both hand
and foot, hinges, catches and door locks.

25. Road test the tractor, checking all instruments, lights
and services for comrect functioning, in the event of any
fault being found this must be corrected.

26. After the road test, check for leaks in the oil, coolant
and fuel systems.

27. Enquire if any operational difficulties are being
experienced by the Owner, correct or demonstrate as
necessary.

28. Complete the 1st Service record card.

250 hour free service
Servicing

1C-05

The following operations are to be carried out after 250
hours running or before the end of the wamanty period
which ever is first by the Dealer service engineer:—

Engine

1. Change the engine oil.

2. Change the engine cil filter.
Fuel system and air cleaner

3. Checkthe air cleaner, change the oil or clean the filter if
necessary.

Cooling system
4. Check the coolant level and replenish if necessary.

M-F 300 series

5. Check the alternatorfian belt tension and adjust if
necessary.
Electrical system
6. Check the battery electrolyte level and replenish it
necessary.
7. Check the operation of the safety start switches.
Front axie and steering
8. Check the power steering pump oil level and top-up if
necessary (when applicable).
9. Check the front axde oil level (four-wheel drive only),
top up it necessary.
10. Check the front axle epicyclic oil level (four-wheel
drive only), top up if necessary.
Transmission and hydraulics
11. Check the transmission oil level and top-up if
necessary.
12. Change the spin-on hydraulic il filter.
13. Check the oil in the rear epicyclic hubs (heavy-duty
axle only), top-up if necessary.
14. Check the torque of all wheel and rim nuts and bolts.
15. Check the tyre pressures and adjust if necessary.

Clutch and brakes

16. Check the cluich pedal free travel and adjust if
necessary (when applicable).

17. Check the foot brakes and adjust if necessary.

18. Check the parking brake and adjust if necessary.

19. Check the brake fluid level and top up if necessary.

Cab

20. Check the screen washer bottle fluid level and
replenish if necessary.

21. Clean the cab air filter.

General

22. Lubricate all grease points.
23. Lightly oil the ciutch linkage, throttle linkage both hand
and foot, hinges, catches and door locks.

24. Road test the tractor, checking all instruments, lights
and services for comrect functioning, inthe event of any
fault being found this must be corrected.

25. After the road test, check for leaks in the oil, coolant
and fuel systems.

26. Enquire if any operational difficulties are being
experienced by the Owner, comect or demonstrate as
necessary.

27. Complete the 2nd Service record card.
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Cab

33. Check the screen washer bottle washer level and
and replenish if necessary.

34. Clean the cab air filter.

General

35. Check the drawbar for tightness.

36. Lubricate all grease points.

37. Lightly cil the clutch linkage, throttle finkage hand
and foot, hinges, catches and door locks.

38. Road test the tractor, checking all instruments, lights
and services for correct functioning, in the event of any
fautt being found this must be corrected.

39. After road test, check for leaks in oii, coolant and
fuel systems.

40. Enguire if any operational difficutties are being
experienced by the customer, comect or
demonstrate as necessary.

41. Complete the 1st Service record card.

250 Hour free service
Servicing 1C-05

The following operations are to be carried our after 250
hours running or before the end of the warranty period
whichever is first by the Dealer service engineer.

Engine
1. Change engine oil.
2. Change engine oil filter.
Fuel system and air cleaner.
3. Change the primary fuel filter elerment.
4. Check the air cleaner, change oil or clean filtter if
necessary.
Cooling system
5. Check the coolant level and replenish if necessary.
6. Check the aftemator/fan belt tension and adjust if
necessary.

Electrical system

7. Check the battery electrolyte level and replenish if
necessary.

8. Check the tightness of the battery connections,
ensure that the battery is clean and the terminals
are covered with petroleum jelfty.

9. Check the tightness of all cable clips and terminals
and check all wiring for chafing.

10. Check the operation of the safety start switches.

M-F 300 Series

Front axle and steering

11. Check the power steering pump oil level and top-up
if necessary.

12. Check the front axle oil level (4WD only), top-up if
necessary.

13. Check the front axle epicyclic oil level (4WD only),
top-up if necessary.

Transmission and hydraulics

14, Check the transmission oil level, top-up if
necessary.

15. Change the spin-on hydrauic oil filter {if necessany).

16. Check the cil in the rear epicyclic hubs heavy duty
axle only), top-up if necessary.

17. Check the torque of all wheel and rim nuts and
bolts.

18. Check tyre pressures and adjust if necessary.

Clutch and brakes

19. Check the clutch pedal free travel and adjust if
necessary.

20. Check the live PTO clutch setting and adjust if
necessary.

21. Checkthe foot brakes and adjust if necessary.

22, Check the parking brake and adjust if necessary.

23. Check the brake fuid level and top-up if necessary.

Cab

24. Check the screen washer bottle level and replenish
if necessary.

25. Clean the cab air filter.

General

26. Lubricate all grease points.

27. Lightly oil the clutch linkage, throttie linkage hand
and foot, hinges, catches and door locks.

28. Road test the tractor, checking all instruments,
lights and services for correct functioning, in the
event of any fault being found this must be
cormrecied.

29. After road test, check for leaks in cil, coolant and
fuel systemns.

30. Enquire if any operational difficutties are being
experienced by the customer, comect or
demonstrate as necessary.

31. Complete the 2nd Service record card.
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MAINTENANCE AND LUBRICATION

Section No.
1D-01
1D-02
1D-03

M-F 300 series

MAINTENANCE AND LUBRICATION

Section 1 - PartD

Table of Contents

Description Page No,

Maintenance chart .. ... ... . . e 1ib-2
Lubrication ... ... 1D-4
Recommended lubricants ............... . .. .. e 1D-6
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MAINTENANCE AND LUBRICATION

MAINTENANCE CHART

EVERY

100

1000

GREASE POINTS

Grease four-whee! drive shaft universal joints and couplers.

Grease four-wheel drive front axle universal joints.

Grease all other grease nipples.

ENGINE

Check the engine oil level and top up if necessary.

Change the engine oil and filter.

Check the valve tip clearance and adjust if necessary.

Every 2000 hours.

FUEL SYSTEM

Drain the sediment from the fuel filter bowi(s).

Change the fuet filter element.

Service the fuel injectors.

Every 2000 hours.

Clean the fue! lift pump strainer.

10

AIR CLEANER

Check the pre-cleanet.

11

Check and clean the dry air cieaner MAIN element.

12

Change the dry air cleaner MAIN element.

13

Check the oil bath cleaner il ievel and condition.

14

Service the oil bath air cleaner and pre-cleaner

15

COOLING SYSTEM

Check the radiator coolant level and top up if necessary.

16

Clean radiator, oll cooler fins and air conditioning condenser if fitted.

17

Drain, flush and refill the cooling system.

18

ELECTRICAL
SYSTEM

Check battery condition and smear terminats with petroleum jelly.

19

Check the tension of the altemator/ffan belt.

STEERING

Check the power steering fluid level and top up if necessary.

21

Check the front wheel hub adjustment.

TRANSMISSION AND
HYDRAULICS

Check the transmissionvhydrautic oil level and top up if necessary.

23

Check the rear epicyclic hub oil level and top up (heavy-duty only).

24

Change the transmissionvhydrautic cil.

25

Change the rear epicyclic oil (heavy-duty only).

Clean the auxifiary pump oil strainer.

27

Change the auwxdliary pump oil filter element.

Clean the linkage pump oil strainer. - \

3
I

CLUTCH

Check the clutch pedal free trave! and adjust if necessary (Rod
operated clutches only). {Note running-in instructions).

30

Check and adjust the live PTO clutch.

31

BRAKES

Check the brakes and adjust if necessary.

Check the hydraulic brake fluid level and top up if necessary.

g8

Change the brake fluid and check the condition of the brake pipes.

Every 2000 hours of two years whichever comes

DIFFERENTIAL
LOCK

Check and adjust the differential fock (Mechanical type only).

4WD FRONT AXLE

Check the 4WD front axle and epicyclic oil levels and top up.

WHEELS AND TYRES

Check all tyre pressures.

37

Check wheel nut tightness.

CAB

Check the windscreen washer bottle and top up if necessary.

Remove and clean the cab air filter.

5|8

Change the cab air filter element.

Check operation of the air conditioning system.

41

Check air conditioning compressor belt tension.

42

GENERAL

Qil can lubrication

43

** Flexible Maintenance times vary according to individual conditions of operation. The owner must establish his own
times for servicing flexible iterns. An average interval time for checking is at each fuel fill.

M-F 300 series
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opposite

chart

Tractor lubrication chart - see
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1D—4
MAINTENANCE AND LUBRICATION

LUBRICATION

Engine crankcase

Use Massey Ferguson "Vector' Super Tractor Universal Oil {STOU} ar an STOU covered by Massey Ferguson
specification M1138 to one of the viscosities listed in Table 1 below.

or
Massey Ferguson Vector' Super 500 mutti-use oit or Massey Ferguson Multiguard oit.

or
One of the lubricants listed on page1D-6 in Table 3 or its equivalent.

Engine crankcase capacity:—
Three CylNder BNGINES - - -« vttt ia e 6.8 litres (1.50 gaf)(1.8 U.S.gal)
Four cylinder engines . .- ..« oot e 7.5 litres (1.70 gal){2.0 U.S.gal)
Four cylinderturbo engings ................... ...l 7.7 litres (1.70 gal)(2.0 U.S.gal)
Sixcylinder engines ... - -c vt e e 14,3 litres (3.1 gal)(3.8 U.S.ga))
Engine oil specification must meet one of the following minimum specifications:-
Naturally aspirated engine « - - <« - - ccriem i APl CC/CCMCD1
TurboCharged BRGIMES .. ..« ottt ittt i e e APl CD/CCMCD2
Engine oil viscosity
Ambient temperafure range
Degree F Degree C Oil viscosity - SAE number
Cold Below 41 Below 5 10W. 10W/20 10W/30
Temperate 251081 -4 to +27 10W/30. 20W. 15W/f30. 20Wf30. 10W/40. 15W/40. 20W/50.
Hot Above 64 Above 18 15W/40. 20W/30. 20W/40. 20W/50. 30.
Table 1

Transmission and hydrauiics
Use Massey Ferguson Vector' Super Tractor Universal Oil (STOU) or an STOU covered by Massey Ferguson
specification M1135 or M1139 to one of the viscosities listed in Table 2 below.
or
Massey Ferguson Vector' Super 500 multi-use oil or Massey Ferguson Permatran oil.

: or
One of the lubricants listed on page1D-6 in Table 3 or its equivalent.
Transmission and hydraulic oil capacity:—

L1 I V= = A GG 47,4 litres (10.4 gal}{12.5 US gal}
WINOUT SPACET ... v ottt i e 43,4 litres (8.5 gal){11.5 US gal)
With 12-speed shuttle or 18 Speedshiftgearbox ......................... 45 litres (10 gal)(12 US gal)

Transmission and hydraulic oil viscosity

Ambient temperature range o .
Degree F Degree C Qil viscosity - SAE number
Cold Below 41 Below 5 10W/20 10W/30.
Temperate 25to 81 -410 +27 10W/30. 15W/30. 20W/30. 10W/40. 15W/40. 20W/50.
Hot Above 64 Above 18 15W/40. 20W/30. 20W/40. 20W/50.
Table 2

Four-wheel drive front axle

Use Massey Ferguson “Vector' Super Tractor Universal Oil (STOU) or an STOU covered by Massey Ferguson
specification M1139 to a viscosity of 10W/30 or 10W/40 at all temperatures.

or
Massey Ferguson ‘Vector' Super 500 multi-use oil or ‘Vector’ Hi-Load Universal oil EPBOW/90
or
Massey Ferguson Permatran oil.

or
EPS0 GL5 gear oil.
or
One of the lubricants listed on page1D-6 in Table 3 or its equivalent.

Four-whee! drive front axe capacity—
NG axte - early type:-

AXIE - 350, 355, BB0 .. st 5,0 litres (1.1 gal) (1.3 US gal}
Axle - 362, 365, 375,383,390, 3907,393,396 .............ooiiinii L. 5,0 litres (1.1 gal) (1.3 US gal)
A — 808, B0 e 5,8 litres (1.3 gal) (1.5 US gal)
Epicyclic hubs (each side) 350,355,360 .............. e 1,4 litres (2.5 pt) (2.5 US pt).
Epicyclic hubs (each side) 362, 375, 383, 390, 390T,393,396 ............... 1,2 litres (2.1 pt) (2.3 US pt).
Epicyclic hubs (each side) 398,383 ......... ... ... il 1,3 litres (2.2 pt) (2.6 US pt).

M-F 300 series
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AG axe - later type:-

Axle-342,352,362, 372, 382 .. ... ... e s 5,5 litres (1.2 gal) (1.5 US gal)
Axle - 365,375,383,390,390T,393,396 ........ .ot 5,6 litres (1.2 gal) (1.5 US gal)
Axle - 308, 399 . 7,6 litres (1.7 gal) (2.0 US gal)
Epicyclic hubs (each side) 342, 352,362,372,382 .. ....................... 0,8 litres (1,4 pt) (1,4 US pt).
Epicychic hubs (each side) 365, 375, 383,390, 3907, 393,396 . ... _.......... 1,1 litres {2.0 pt) {2.3 US pi).
Epicyclic hubs (eachside) 398,399 .......... . . e 1,2 litres (2.1 pt) (2.5 US pt).
Oil bath air cleaner
Use engine oil as listed on page1D-6 in Table 3 or its equivalent.
Qif bath capacity:- ‘
Axle - 350, 355, 360 . L. e e 0,5 litres {1 pt) (1 US pt)
Axle - 365,375,390, 308 ... ... e 0,75 litres (1.3 pt) (1.3 US pb)
AXIE - 300 e 1 litres (1.8 pt} (1.8 US pt}

Power steering reservoir
Use Massey Ferguson “Vector’ Automatic Transmission Fluid Dexron I,

ar
Massey Ferguson ‘Vector' Super Tractor Universal Qil (STOU) or an STOU covered by Massey Ferguson specification
M1139 to a viscosity of 10W/30 or 10W/40 at all temperatures.

or
Massey Ferguson ‘Vector' Super 500 multi-use oil or Massey Ferguson Permatran oil.

or
Use engine oil as listed on page1D-6 in Table 3 or its equivalent.
Power steering reservoir capacity: -
362, 365, 375,390, 3007 . ... ... 1,2 litres (2.1 pts) (2.1 US pis)

Brake fluid
Use Massey Fergusan brake fluid part number 3405 389 M1.
or
Mineral type cil as specified in the recommended lubricants listed on pageiD-6 in Table 3.
DO NOT use vegetable type fluid. The correct fiuid is colour coded GREEN.
Grease Points

Use Massey Ferguson ‘'Vector’ Multi Purpose Grease NLG1 EP2 or any multi-purpose lithium-based grease. Always
clean the grease gun and fittings before and after use.
Grease points are located as follows:-

Front wheel hubs, two-wheel driveonly .. ... ... ... ......... 2 points.
Front axle king pins, two-wheeldriveonly . ....................... 2 points.
Front axle pivot, two- & four-wheeldrive .. ... .................... 1 point.

Steering ram pivet pin, two-wheel driveonty ............. .. .. ... 1point.

Liftrodsand levellingbox ... ... ...... ... .. ... ... 3 points.
Four-wheel drive shaft - rear, universal joint and sliding coupling ... 2 points.
Four-wheel drive shaft - front, universal joint ..................... 1 point.

Front axle universal joints - NG axiesonly - earlytype . ......... ... 4 points
Front axle universal joints - AG axles only — latertype ............. 2 points.
365, 375, 383, 390, 390T, 393,396.398,399 ..................... 2 points.
Four-wheel drive swive! pins - AG axles only - latertype .......... 4 points.

Qil can lubrication

With an oil can, lubricate throttle and control linkage, cab door hinges and locks, every 250 hours.

'

CAUTION: Severe working conditions.

Where tractors are operating arduous work cycles, or when working in areas where there are dusty conditions, paddy fields,
deep waler etc, coupled with a lack of maintenance care and low specification fuel and oil, the intervals of service should be
halved, particularly for oil and filter changes.

a

WARNING: Tractor lubricants and greases:—
No significant hazard when properly used and in the application for which they were designed. Frequent and/or
prolonged skin contact may give rise to skin irritations. Emergency treatment of acute effects:-
Ingestion:- DO NOT induce vomiting. Administer 250 ml (1/2 pint) milk or 50 m) olive oil. Seek medical advice.
Skin Contact:- Remove by wiping, wash with soap and water.
{nhalation: - Saturated vapour non-toxic at room temperature. Remove from exposure.
Eye contact:- Wash with copious amounts of warm water.

M-F 300 series lssue 7
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MAINTENANCE AND LUBRICATION

RECOMMENDED LUBRICANTS - ALL TERRITORIES
For engine oil viscosities and temperature - see Table 1 and Table 2 on page1D-4.

Unit Temp. BP CALTEX CASTROL ESSO
Engine naturally See page 104 | Vanelus M Deto 100 Castrol Agri MP Unifarm
aspirated Temac Extra Deto 200 Castrol Agri MP Fortec Super Tractor OB}
Delo 350 Castrol CRF Essolube DX-34+
Delo 500 Essolube MHX
Super Tractor Ol
350
Deto 500 Mutticgracie
ine turbocharged See pape 104 | Vanefus C3 Delo 350 Castrol Agri MP
Eng Temac Extra Delo 350 Mutigracte Castrol Agri MP Fortec Super Tractor Ol
BP Multigrade 15W-40 Dedo 500 Castrod Agri Trimax Essolube MHX SAE 15W4a0

Deto 500 Muttigrade Castrol Agri Powermax Essolube Cargo 15W40
Super Tractor Off Castrol RX Esso Super Diesel Oi TD
Delo SMP Castrol RX Super Plus
Delc SMP Multigrade

Transmigsion, Colgt Tractran 8 RPM Tractor Hydrautic Fluid | Castrol Agri MP Torgue Fluid 56

P Terrac Extra 10W30 Castrok Agri MP Fortec i

:\y,vdsamfro‘.’chg Castrot Agri Power Trans AL 3100
Castrol Agri Mutti Trans
Temperzte Terrzc Extra 10W30 Super Tractor O Castrol Agri MP Torque Fuid 56
Temrac Extra 10W40 TOH Fluid HT Castrol Agri MP Fortec Torque Fluid 62
Temac 15 RPM Tractor Hydrautic Fiuid | Castrol Agri Power Trans Unitarm
Tractran 8 Castrol Agri Multi Trans AL 3100
Castrol Agri AS Super Super Tractor O
Hot Terra:: Extra 10W40 Super Tractor O Castrol Agri MP Unifarm
Temrat 15 TDH Flugd HT Castrol Agri MR Fortec Torque Flid 62
Tractran 8 Castrol Agri Power Trans AL 3100
Castrol Agri Muti Trans Super Tractor Oil
Castrol Agri AS Super
Power steering Al termps. Autran MBX Texamatic Fhid Desaon IE Castrol RX Super 10 Essobsbe XD-3+SAE 10W
resernvoir Vanelus C3 10W ATF HDA X
Autran GM-MP Dedo 200 Castrol TQ D
Delo 350 1OW
Brake fiuid Afl terps. Hydrautic LHM Rando HDZ 15 Castrol CHSMOQ LHM Fluid
Castrol LHM
Ower -20°C Autran MEX Rando HD 32 Castol TQ D Torgue Fluid 10
Autran GM-MP ATF HDA Castrol RX Super 10 ATFD
Vanelus C3 10W Dt 250 10W Castrol Agri ATF ATF TAS A
Essolube XD-3 SAE 10W
Grease All termps. Energrease LS-EF2 Modytesc EP2 Castrol LM Eszo Beacon 2
Castrol LMX Esso Beacon EP2
Unit Ternp. MOBIL SHELL TEXACO TOTAL
ine naturally See page 10~4 | Mobd Super Universal Rotedta X Universal Tractor Of Rubia S
gmd Mobil Uriversal Rirmutar X Ursatex Rubia XT
Detvac 1300 Rimnutar XT Super Universal Tractor Ol Muttagri TM
Debvas Super 1300 Harvella S Super Universal Tractor Oil- | Multagri Super
Harvella TX Premiyum
Super Universaf Farm Oi
ine lurbocharged See page 10-4 | Mohiiand Super Universal Harvelta S Ursa Super LA Multagyi Super
Eng Detvac 1300 Harvifla TX Ursa Super TD Muttacri TM
Delvac: Super 1300 Super Uriversal Farm O Textam Rubia XT
Detvac XHP Rirmula X Super Universal Tractor Ol
Rirmuda XT Super Universal Tractor Oil-
Rotelta TX Premium
Transmission, Cod Moband Super Universal Dorex TD TOH Ol Muttagri Super 10W30
hydrauics and Mob2had 423 Harvella TX Texfarm 10W30 Transmission MP
4WD tront axde Te Mobitand Super Universal Dorx TT Texfarm i Super
empetate . . o lmnag'l_m
Harvelta TX Super Universal Tractor O8- | Transmassion MP
Super Universal Farm OB Premian
= e
Hot Mobiand Super Universal Harvella 10W20 Super Universal Tractor Oil | Multacri Super
Harvefla TX Multagn TM
Donax TT Transmisgion MP
Power steering All termps. Detvac 1310 Ratedla X 10W Tesarmetic 3226 Rubia S 10w
resenir ATF 220 Rotella TX 10W Teamatic 429 Fluad ATX
FAzmola X 10W Ursa Super LA 10W
Dorax TM, TA or TX Textran C3
Brake fiuid All ternps. Mobil DET I Sheli LHM.5 Rando HD 10 LHM Plus
Over -20°C Mobil ATF 200 Danax TA Texamztic 9226 Fhaid ATX
Mood ATF 220 Donax TX Textran C3 Azola ZS 32
Detvac 1310 Ramda X 10w Lirsa Super LA, 10W Robias 10W
Tellus T15
Grease All ternps. Mobika EP2 Farm Grease Universal Muitifak All Purpose EP2 Muttis or
Mobilgrease HPZ22 Retinax 1 X Multis EP2
Table 3

NOTE: All engine oils recommended for turbocharged engines are suitable for use in naturalfy—aspirated engines after

running in.
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300 SERIES TRACTOR WORKSHOP MANUAL

SECTION 2
SPLITTING THE TRACTOR
INDEX
2A SPUITTING THE TRACTOR - FOOTSTEP MODELS
28 SPLITTING THE TRACTOR - CAB MODELS
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M-F 300 Series

. SPLITTING THE TRACTOR — FOOTSTEP MODELS
SPLITTING THE TRACTOR ~FOOTSTEP MODELS
Section2-PartA
Table of Contents
Operation No Description Page No
—_ Specification 1
2A-01 Between front axle and engine 2
. — 3 cylinder tractors
' 2A-02 Between front axle and engine 3
—4 & 6 cylinder tractors
2A-03 Between engine and gearbox 4
2A-04 Between gearbox and centre housing 5
Specification
Shear tube end fioat 0,4 10 2,5 mm (0.015-0.100 in)
Bolt Torques
Front axle support casting retaining
bolts (3 cylinder tractors) 280 Nm (207 Ibt ft)
Front axle support casting retaining
bolts (4 & 6 cylinder tractors) 280 Nm (207 [bf f)
Engine to gearbox retaining bolts . 100-130 Nm (74-96 1bf ft)
Gearbox to spacer housing 102-122 Nm (75-90 Ibf fi)
Spacer housing 1o centre housing 102-122 Nm (7590 Ibf f)

issue 2
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SPLITTING THE TRACTOR — FOOTSTEP MODELS

Splitting the Tractor Between the Front Axle
and the Engine (3 Cylinder Engine Tractors)

Splitting Procedure

2A-01

Disassembly

1.

o

10.
11.

Apply the tractor parking brake and fit wedges to
hold the rear wheels and remove the front weights if
fitted.

. Remove the heod, front grille and side panels.
. Remove the radiator cap and drain the cooling

systern via the drain tap on the radiator and the plug
on the engine block.

. Dnsconnect the battery negative {—) cable at the

batiery.

. Disconnect the battery positive {(+} cable and thread

it away so that it stays with the engine.

. Disconnect the wiring hamess and thread it back

through so that it is left on top of the engine.

. If necessary, drain the fuel tank.
. Disconnect and plug the fuel feed and retum pipes.
. Remove both fuel tank side support members and lift

off the fuel tank.
Disconnect the top and bottom radiator hoses.

Disconnect hydraulic pipes to and from the oit cooler
and filter.

12.
13.
14.
15.

16.

17.

18.

19,

20.

Disconnect the hose between the air cleaner and the
inlet manifold.

Disconnect the pipe to the turbocharger if fitted.
Disconnect hoses to the power steering rami(s).
Disdconnect the 4WD drive shaft, if fitted, at the axle
end.

Fit hard wood wedges between the front axle support
casting and the axle beam on both sides to prevent
the assembly from tilting.

Support the nose assembly using a jib crane and
chain.

_Suipon the tractor under the sump using a suitable
jac

Remove the boits and nuts holding the front axie
support casting to the engine.

Carefully wheel the front axle assembly and jib crane
forwards, away from the engine.

A

Caution: Take care to keep the front axle assembly
vertical once it has been withdrawn from the engine,
otherwise it could overbalance and cause injury.

Reassembly
21. Reverse procedures 1to 19 except:

a. Tighten the front axle retaining belts and nutsto a
torque of 280 Nm (207 Ibf t).

b. Check the power steering reservoir oil leved, if
fitted.
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SPLITTING THE TRACTOR — FOOTSTEP MODELS

Splitting the Tractor Between the Front Axle

and the Engine 4 and 6 Cylinder Engine
Tractors

Splitting Procedure

2A-02

Disassembly
1. Apply the fractor parking brake and fit wedges to

hold the rear wheels and remove the front weights if

~ fitted.
2. Remove the radiator cap and drain the cooling

system via the drain tap on the radiator and the drain

plug on the engine block.
3. Remoave the hood, air cleaner and exhaust.
4. Remove the front grille and front side panels.

5. Disconnect the wires to the headlights, hom and fuel

tank.

6. Disconnect the pipes to the power steering ram.

7. Disconnect the drive shaft at the axie on 4WD
models.

8. Disconnect hydraulic pipes to and from the oit
cooler.

9. Check the fuel level in the tank, disconnect the fuel

supply and return pipe and plug the pipes with

wooden plugs to prevent loss of fuel from the tank if

over half full.

10.
11,

12

13.

14,

15.

16.

Disconnect the radiator upper and lower hoses.
Disconnect the grease tube to the front axle pivot
pin.

Fit hard wood wedges between the front axle support
casting and the axle beam on both sides to prevent
the front assembly tilting.

Suppor the tractor under the engine sump using a
suitable jack.

Support the nose assembly using a jib crane and
chain.

Remove the bolts and nuts securing the axle support
casting to the engine.

Carefully wheel! the front assembly away from the
engine on its front wheels and the jib crane.

A

Caution: Take care to keep the front axie assembly

vertical once it has been withdrawn from the engine,
otherwise it could overbalance and cause injury.

Reassembly
17. Reverse procedures 1 to 16 except:

a. Tighten the front axle support casting to engine
bolts and nuts to a torque of 280 Nm (207 Ibf ).
b. Check power steering pump oil leve! if fitted.

o \- i ) v
| ’ © [
¢ S S 1
= p | |d
| @-/ei‘ 2\ Q y
L &L
[ —
|
J
NS
LT3
M-F 300 Series Issue 1



2A-4

SPLITTING THE TRACTOR -

FOOTSTEP MODELS

Splitting the Tractor Between the Engine
and Gearbox
Splitting Procedure

Special Tools:
MS 27008 Tractor Spiitting Track
10 mm AIF Hexagon socket

2A-03

Disassembly

1. Apply the tractor parking brake and fit wedges to
hold the rear wheels.

2. Disconnect the negative cable (-} from the battery on
3 cylinder tractors and both batteries on 4 and 6
cylinder tractors.

3. Disconnect the positive battery cable (+) from the
starter motor solenoid.

4. Disconnect the wiring hamess at the block
connectors.

5. Disconnect the throttle cable at the fue! injection
pump and remove the connectian block for hand ang
toot throttle cables from the support bracket.

6. Disconnect the stop contro! cable at the fuel injection
pump.

7. Disconnect all hydraulic pipes which run from the
front to the rear of the tractor.

8. Disconnect hydraulic hoses to power steering ram.
Plug the ends and mark them for refitment.

9. Disconnect the drive shaft at the axie on 4WD
tractors.

10. Disconnect pipes to the power steering vaive. Piug
the ends and mark them for refitment.

11. Fithard wood wedges between the front axle support
casting and the axle beam on both sides to prevent
the front assembly pivoting about the front axle.

12. Assemble the MS 2700B tractor splitting track, place
it under the tractor, positioning the trolley under the
engine sump, the fixed support under the gearbox.

13. Remove the bolts and nuts holding the engine o the
gearbox case.

14. Withdraw the engine and front axle forward.

Reassembly

15. Align the engine with the gearbox, two guide studs
will assist its alignment. These should be
approximately 100 mm (4 in) long x M12.

16. Turn the flywheel and, at the same time, push the
engine and front axle towards the transmission.

Tuming the flywhee! align the clutch plate splines
with the gearbox and PTO input shaift. Continue
pushing and tuming until the engine flanges mest.

Note: Do not force, fit and tighten any of the bolts untit
the two flanges meet, or serious damage may occur to the
transmission and clutch.

17. Fit some of the bolts, remove the guide studs if used,
fit the remainder of the bolts and nuts, and tighten
them to a torque of 115 Nm (85 Ibf ft).

18. Reverse procedures 1to 11,

19. Adjust the clutch linkage, see operation 6A-01.

20. Check power steering pump oil fevel if fitted.

21. Check coolant level if cab fitted.

22. Refit the gear lever trim plate if fitted.

TL714
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SPLITTING THE TRACTOR — FOOTSTEP MODELS

Splitting the Tractor Between the Gearbox
and the Centre Housing

Splitting Procedure 2A-04

Special Tools:
MS 27008 Tractor splitting track

Disassembly
Note: This procedure is for the removal of the gearbox
spacer, 4WD transfer gearbox or the centre housing. This
is to be used as a guide. The amount of components
removed from the tractor will depend on its specification
and the repair to be carried out.
1. Apply the tractor parking brake and fit wedges to
hold the rear wheels.
2. Disconnect the negative cable (-} from the battery/
ies.
3. Disconnect the positive cables {+) and both
batteries from tractors with 4 or 6 cylinder engines.
4. Drain the transmission oil via the drain plugs.
5. Remove the gearbox cover plate and both foot steps
and battery boxes disconnecting the foot throttle.
6. Disconnect the hydraulic pipes on the left-hand side
if fitted.
7. Disconnect the 4WD drive shaft if fitted.

10.
11.

12.
13.

14.
15.

16.

17.

Disconnect the 4WD selector tever if fitted.

. Disconnect the wires from the 4WD indicator switch if

fitted.
Disconnect the brake pipes and drain the system.

Disconnect the wiring harmess at the junction blocks
below the console on the right-hand side.

Disconnect the wires from the safety start switch.

Disconnect the hydraulic oil supply pipe on the
right-hand side of the tractor.

Rermove the hydraulic suction fitter assembly,

Place hard wood wedges between the front axie
support casting and the front axle beam on both
sides to prevent the tractor piveting about the axie.
Assembile the tractor splitting track, MS 27008, and
place it under the tractor, positioning the troliey
under the gearbox if the rear part is to be worked on.
Under the engine if the gearbox is to be removed.
Place the fixed support under the part which is not to
be removed.

Depending upon the part to be worked on or the
assembly to be removed, remove the boits and nuts
from around the transmission case or spacer.

Split the tractor, either moving the front part forward
or the back part rearward.

M-F 300 Series

Issue 1



2A-6

SPLITTING THE TRACTOR -

FOOTSTEP MODELS

Gearbox Removal

19. Disconnect the clutch operating rod from the clutch
lever.

20. Disconnect and plug the hydrauiic steering pipes to
the steering unit. Mark for refitment.

21. Disconnect the throttie cable at the fuel injection
pump and remove the cable junction block from the
bracket.

22. Disconnect the stop control cable at the fue! injection
pump.

23. Disconnect the wiring hamess to the front of the
tractor at the junction blocks.

24. Remove the holts securing the instrument panel
console to the top of the gearbox.

25. Liftoffthe instrument panel assembly.
26. Take the weight of the gearbox on a jib crane.

27. Remove the bolts around the engine bell housing
and remove the gearbox.

Centre Housing Removal

19. Remove the Selector valve control lever.

20. Remove the 4WD control lever.

21. Disconnect the PTO control lever.

22. Disconnect the draft and position control rods.

23. Remove the differential lock pedal pad.

24. Disconnect the auxiliary hydraulic control rods at the
valve end.

. Disconnect the response control rod.

. Disconnect the Selector valve control rod.

. Disconnect the wiring harness to the lights on the
fenders.

28. Disconnect the wires to the differential iock switch.
29. Disconnect both parking brake cables at the brake
actuators, :
30. Disconnect the supply and retum hydraulic pipes 1o
the auxiliary control vaive.
31. Remove the awdliary control vaive mounting bolts
and the valve assembly.
. Remove both the left and right-hand fenders.
. Lift off the seat panel assembly with the seat and ali
the controls.
Access can now be gained to the centre housing,
axles, crown wheel and pinion, PTO and lift
hydraulics.

NBR

Reassembly
Gearbox
Reverse procedures 1to 27.

Centre Housing
Reverse procedures 110 33.

General
34. When reconnecting the tractor the following must be
observed.

35. Fit new gaskets between the gearbox/spacer/centre
housing.

M-F 300 Seties

36. 1fthe split pin has been removed from the shear tube,
refit it in the centre of the five holes.

37. Fitthe rear drive shaft into the epicyclic high/low
coupler, with the high/low gear iever in low gear, and
the rain gear Jever in the third gear position.

38. Fitthe shear tube on to the pinion with the holes
around the tube towards the front.

39. Remove the left-hand PTO shift lever and cover from
the centre housing.

40. Fit two guide studs in to the top left and right hand
sides of the transmission flange, using them to
support a new dry gasket.

41. Push the rear half of the tractor into engagement with
the gearbox, simultaneously aligning the shear tube
splines on the rear axle pinion splines and the
hydraulic pump drive gear splines onto the gearbox
front PTO drive shaft. Alignment of the shear tube
can be affected through the PTO iever aperture in the
centre housing. Alignment of the hydraulic pump
drive is faciiitated by rotating the flywheel. This is
affected by removal of the hexagon socket plug in
the left hand side of the clutch housing.

42. Using a suitable iever tum the flywheel, align the
guide studs on the transmission with the
corresponding holes in the centre housing. Continue
tuming and pushing until the two flanges meet.

Note: Do not fit and tighten any of the bolts until the two
fianges meet, or sericus damage may occur to the PTO
and main drive components. To assist reassembly, the
spacer and the transmission flanges must be aligned as
accurately as possible.

43. Secure the two flanges with a nut and bolt on each
side.

44. 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 t0 2,5 mm (0.015 1o
0.100in).

45. If the end float is not within the specified limits,
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.

46. Remove the guide studs, fit the gearbox and spacer
flange securing nuts and bolts, and tighten them to a
torgue of 112 Nm (83 Ibf fi) starting with the bolt at
the centre top and working in a clockwise direction
(viewing the tractor from the rear). Two rotations
around the flange are toc be compileted.
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. SPLITTING THE TRACTOR — CAB MODELS

SPLITTING THE TRACTOR - CAB MODELS

Section 2 - Part B

Table of Contents

Operation No. Description Page No.
------- Specification 1
. 2B-01 Between front axle and engine - 3 cylinder tractors 2

2B-02 Between front axle and engine - 4 and 6 cylinder tractors 3
2B-03 Between engine and gearbox (up to serial No. B18008 - May 1993) 4
28-04 Between gearbox and spacer 5
2B-05 Between centre housing and spacer 6
2B-06 Between engine and gearbox (serial No. B180092 - May 1993 onwards) 8
Specification
Sheartubeendfloat ....... .. oo 0,4t 2,5 mm (0.0151t0 0.100in).
Bolt Torques

. Front axle support casting retaining bolts (3 cylinder tractors) .......... 280 Nm (207 Ibf ft).
Front axle support casting retaining bolts (4 and & cylinder tractors) .... 280 Nm (207 Ibf ft).
Engine to gearbox retainingbolts .. ... ...l 115 Nm (85 Ibf ft).
Gearboxtospacerhousing . ...........co i 112 Nm (83 Ibf it).
Spacer housingtocentrehousing ...l 112 Nm (83 Ibf ft).
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SPLITTING THE TRACTOR - CAB MODELS

Splitting the Tractor Between the Front
Axle and the Engine (3 cyl engine tractors)

Splitting Procedure

2B-01

Disassembily

1

2.
3.

th

O @om~NO;

10.

11.

. Apply the tractor parking brake and fit wedges to hold

the rear wheels and remove the front weights if fitted.
Remove the hood, front grille and side panels

Remove the radiator cap and drain the cooling system
via the drain tap on the radiator and the plug on the
engine block.

. Disconnect the battery negative (-) cable at the

battery. Disconnect the battery positive (+} cable and
thread it back so that it stays with the engine.

. Disconnect the wiring harness and thread it back so

that it is left on top of the engine.

. Remove the fuel tank.

. Remove both fuel tank side support members.

. Disconnect the top and bottom radiator hoses.

. Disconnect hydraulic pipes to and from the qil coocler

and filter if fitted.

Disconnect the hose between the air cleaner and the
infet manifold.

Disconnect the pipe to the turbocharger if fitted.

12.
13.

14.

15.

16.

17.

18.

Disconnect hoses to the power steering ram(s).
Disconnect the 4WD drive shaft, if fitted, at the axle
end.

Fit hard wood wedges between the front axle support
casting and the axle beam on both sides to prevent the
assembly from pivoting about the axle.

Support the nose assembly using a jib crane and
chain.

Support the tractor under the sump using a suitable
jack stand.

Remove the bolts and nuts holding the support casting
to the engine.

Carefully wheel the two front wheels, front axle and jib
crane forwards away from the engine.

A

CAUTION: Take care to keep

the front axle

assembly vertical once it has been withdrawn from the
engine, otherwise it could overbalance and cause
injury.

Reassembly

19. Reverse procedures 1 to 18 except:
a. Tighten the front axie retaining bolts and nuts 10 a

torque of 280 Nm (207 Ibf ft).

b. Check the power steering reservoir if filed.

%
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SPLITTING THE TRACTOR - CAB MODELS

Splitting the Tractor Between the Front Axle
and the Engine (4 & 6 Cylinder Tractors)

Splitting Procedure

2B-02

Disassembly

1.

n

0 bW

~ o

o]

©

Apply the tractor parking brake and fit wedges to
hold the rear wheels and remove the front weights if
fitted.

. Remave the radiator cap and drain the cogling

system via the drain tap on the radiator and the drain
plug on the engine block.

. Remove the hood, air cleaner and exhaust assembly.
. Remove the front grille and front side panels.
. Disconnect the wires to the headtights, horn and fuel

tank.
Disconnect the pipes from the power steering ram.

. Disconnect the drive shaft at the axle on 4WD

models,

Disconnect hydraulic pipes to and from the oil
cooler.

Check the fuel level in the tank, disconnect the fuel
supply and return pipe. plug the pipe with wooden
plug to prevent loss of fuel from the tank if over half
full.

10.
11.

12

13.

14.

15

16.

Disconnect the radiator upper and lower hoses.
Disconnect the grease tube to the front axle pivot
pin.

Fit hard wood wedges between the front axle support
casting and the axle beam on both sides to prevent
the front assembiy pivoting about the axle beam.
Support the tractor under the engine surnp using a
suitable jack stand.

Support the nose assembly using a jib crane and
chain.

Remove the bolts and nuts securing the axle suppon
casting to the engine.

Carefully wheel the front assembiy away from the
engine on its front wheels and the jib crane.

A

Caution: Take care to keep the front axle assembly
vertical once it has been withdrawn from the engine,
otherwise it could overbalance and cause injury.

Reassembly
17 Reverse procedures 1 to 16 except:
a. Tighten the front axle support casting to engine bolts
and nuts to a torque of 280 Nm (207 Ibifft). '
b. Check power steering pump ail level if fitted.

J
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SPLITTING THE TRACTOR — CAB MODELS

Splitting the Tractor Between the Engine
and Gearbox

Splitting Procedure

2B-03

Special Tools:
MS 27008 Tractor Splitting Kit
10 mm AIF Hexagon Socket

Disassembly

1.

2.

10.

Apply the tractor parking brake and fit wedges to
hold the rear wheels.

Disconnect the negative cable (-) from the battery on
3 cylinder tractors, both batteries on 4 and 6 cylinder
tractors.

Disconnect the positive battery cable (+) from the
starter motor solenoid.

. Disconnect the wiring hamess at the biock

connectors. -

. Disconnect the throttle cable at the fuel injection

pump and remove the connection block for hand and
foot throttle cables from the support bracket.

. Disconnect the stop control cable at the fue! injection

pump.

. Disconnect any hydraulic pipes which run from the

front to the rear of the tractor. Supply pipe to the
pump on the right-hand side, pressure pipes on the
lefi-hand side if fitted.

. Disconnect and plug the hydraulic hoses to the

power steering ram. Mark for refitment.

. Disconnect the cab heater hoses, if fitted, and plug

to prevent loss of coolant.

Disconnect the drive shaft at the axle on 4WD
tractors.

SRES

. Disconnect pipes to the power steering vaive and
rnark for refitment.

12. Fithard wood wedges between the front axle support

casting and the axie beam on both sides to prevent
the front assembly pivoting about the front axie.

13. Assemble the MS 27008 tractor splitting track, and

place it under the tractor, positioning the trofley
under the engine sump, the fixed support under the
gearbox.

14. Remove the gear lever trim plate and gear lever boot.
15. Remove the bolts and nuts holding the engine to the

gearbox case. The socket screw securing the top
centre of the gearbox requires use of the 10mm
hexagon socket.

16. Withdraw the engine and front axle forward.

Reassembly
17. Align the engine with the gearbox. Two guide studs

will assist its alignment. These should be
approximately 100 mm (4 in) long x M12.

18. Turn the flywhee! and, at the same time, push the

engine and front axle towards the transmission.

Tuming the flywheel align the clutch plate splines
with the gearbox and PTO input shaft. Continue
pushing and tuming until the engine flanges meet.

Note: Do not force, it and tighten any of the bolts until

the two flanges meet, or serious damage may occur to the
19. Fit some of the bolts, remove the guide studs if used,

fit the remainder of the bolts and nuts, and tighten
them to a torque of 115 Nm (85 Ibf ft).

Reverse procedures 110 12.

Adjust the ciutch linkage, see operation 6A-01.
Check power steering pump oil level if fitted.
Check coolant level if cab fitted.

t-F 300 Series
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SPLITTING THE TRACTOR — CAB MODELS

Splitting the Tractor Between the Gearbox
and Spacer or 4WD Transfer Gearbox

Splitting Procedure 2B-04
Special Tools: MS 27008 Spiitting kit

Disassembly
Note: This procedure is for the removal of the gearbox,
spacer or 4WD transfer gearbox.

1. Follow the splitting procedure in section 2B-03, items
1t012.-

Remove the cab floor mat and floor plates.
Disconnect the clutch linkage.
Disconnect the gearbox oil filler pipe.

Remove the gear lever cover, complete with the
levers.

. Rernove the gear lever tower.
. Disconnect the safety start switch wires.
. Drain the transmission oil.

. Disconnect the heater hoses if fitted and plug them
to prevent coolant loss.

10. Suppott the cab on both sides with a cab support
stand or a high axle stand.

11. Remove both front cab support brackets.

12. Disconnect both battery earth cables from the
gearbox.

mhA LN

W oo ~Nm

13. Disconnect the 4WD indicator switch wires, if fitted.

14. Remove the 4WD selector tever, if fitted.

15. Remove any pipe clips which would prevent the
gearbox from moving forward.

16. Unclip the wiring harness,

17. Remove the oil feed pipe and filter housing from the
right-hand side of the transmission case.

Note: On M-F 340 tractors only it will be necessary to

remove the gearbox top and disconnect the hydraulic

pipe which passes from the rear centre housing to
the clutch housing.

18. Assemble the MS 27008 tractor splitting track, and
place it under the tractor positioning the trolley under
the gearbox and the fixed support under the centre
housing.

19. Remove the bolts and nuts around the gearbox/
spacer/centre housing depending on where the spiit
is to be made.

20. Withdraw the front axle, engine and gearbox

forwards.

. Discard the gasket.

. Remove the split pin from the shear tube only if

absolutely necessary.

23. The gearbox spacer may be removed from the
engine as reguired.

TR

M-F 300 Series

lssue 2



2B-6

SPLITTING THE TRACTOR -

CAB MODELS

26. Engage the high/low lever in low and the main gear

lever in third.

27. Remove the right-hand brake actuator and right-

hang! side cover, see operation 8B-01.

28. Fit the shear tube onto the pinion with the holes
around the tube towards the front.

29. Fittwo guide studs to the spacer or gearbox to aid
refitment.

30. Push the front axie, engine and transmission towards
the centre housing, aligning the guide studs in the
spacer with the corresponding holes in the centre
housing. Tum the engine to align the splines and
‘continue pushing until the two flanges meet.

Note: Do not fit and tighten any of the bolts until the two
fianges meet, or serious damage may occur to the PTO
and main drive components. To facililate easy
reassembly, the spacer and centre housing flanges must
' be aligned as near as possible.

31. Secure the two flanges with a nut and bolt on each
side.

32. 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 0,4t02,5mm (0.01510
0.100in).

33. If the end float is not within the specified limits,
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. 7

34. Remove the guide studs, fit the nuts and bofts, and

tighten them to a torque of 112 Nm (83 bt ff) starting

at the top centre bolt and working in a clockwise
direction {o the starting point {viewing the tractor

from the rear). Two rotations around the flange are to be
completed.

. Refit the Response Control side cover.

. Reverse procedures 1 to 16 except:

a. Adjust the clutch linkage, see operation 6A-01.
-b. Check power steering pump oil ieve! if fitted.
¢. Check the cooling system level if a heater is fitted.

88

M-F 300 Series

Splitting the Tractor Between the Spacer
Housing or 4WD Transfer Gearbox and the
Centre Housing, Withdrawing the Centre
Housing and Axie Rearwards

Splitting Procedure

Special Tools:
MS 27008 Tractor Splitting Kit

2B-05

Disassembly
Note: Ensure that the rear wheels are set to a wide track
setting. if they are not, reverse the wheels so that the
wheel disc is dished outwards.
1. Drain the transmission cil, via the drain plugs.
2. Disconnect the response control rod.

3. Disconnect the control rod from the Selector valve to
the right- hand side cover.

4. Disconnect the auxitiary hydraulic control valve rods
at the valve.

5. Disconnect both parking brake cables and remove
the nght-hand brake cable bracket to enable the
brake pipe to come free.

6. Disconnect both brake pipes, collecting the fluid in a
suitable container. _

7. Disconnect the Position and Draft contro! rods from
the lift cover.

8. Disconnect the external Position control finkage.

9. Remove the differential lock pedal foot pad.

10. Remove the Selector vaive control lever.

11. Remove the PTO lever.

12. Disconnect the levelling box control rod.

13. Disconnect the hydrauiic pipes on the iefi-hand side
of the transmission.

14. Disconnect the supply pipe to the hydraulic pump on
the right-hand side.

15. Disconnect the wiring hamess and unclip as
necessary.

16. Disconnect the wires to the differential lock switch.

17. Remove the cab floor mats and floor plates.

18. Place a cab stand under the ¢ab on both sides just in
front of the rear wheels.

19. Remove the centre bolt in the two rear cab
mountings.

20. Raise the rear of the cab approximately 50 mm (2 in}.

21. Fithard wood wedges between the front axle support
casting and the axie beam on both sides to prevent
the front assembily pivoting about the front axle.

22. Assemble the MS 2700B, tractor splitting track, and
place it under the tractor positioning the trolley under
the centre housing, the fixed support under the
gearbox.

23. Remove the bolts and nuts holding the centre
housing to the spacer or transier gearbox.

24, Withdraw the rear axle and centre housing
rearwards.

25. Discard the gasket.

26. Remove the split pin from the shear tube only if
absolutely necessary.

lssue 3
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SPLITTING THE TRACTOR - CAB MODELS

Reassembly

27. It the split pin has been removed from the shear tube,
28.

29.

refit it in the centre of the five pairs of holes.

Fit the rear drive shaft into the epicyclic high/low
coupler or inta the 4WD transfer gearbox coupler.
Engage the high/low lever in low and the main gear
lever inthird.

Remove the right-hand brake actuator and right-
hand side cover, see operation 8B-01.

. Fitthe shear tube onto the pinion with the holes

around the tube towards the front.

. Fit the two guide studs to the spacer or gearbox to

aid refitment.

. Pushthe centre housing towards the engine and

transmission, aligning the guide studs in the spacer
with the corresponding holes in the centre housing.
Turn the engine to align the splines and continue
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 PTO
and main drive components. To facilitate easy
reassembly, the spacer and centre housing flanges must
be aligned as near as possible.

a7.

88

. Secure the two flanges with a nut and bolt on each

side.

. Push the shear tube forwards (which will push the

rear drive shaft against a spring). Continue pushing
until the spring is fully cornpressed and mesure the
distance between the shear tube and locking collar.
This mesaurement should be 0,4to 2,5 mm (0.015to
0.100in}.

if the end fioat is not within the specified limits,
remove the split pin and reposition it nearer the front
of the shear tube if the measurement is too iarge, or
nearer the rear of the shear tube if the measurement
is too small.

Remove the guide studs, fit the nuts and boits, and
tighten them to a torque of 112 Nm (83 Ibf {t) siarting
at the top centre bolt and working in a clockwise
direction {viewing the tractor from the rear) to the
starting point, two rotations around the flange are to
be completed.

. Refit the Response Control side cover.
. Reverse procedures 110 21 except:

a. Adjust the ciutch linkage, see operation 6A-01.
b. Check power steering pump oi! leve! if fitted.
c. Check the cooling system level if a heater is fitted.

M-F 300 Series
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SPLITTING THE TRACTOR — CAB MODELS e

Reassembly

27.

28.

29.

30.

31.

32.

If the split pin has been removed from the shear tube,
refit it in the centre of the five pairs of holes.

Fit the rear drive shaft into the epicyclic highflow
coupler or into the 4WD transfer gearbox coupler.

Engage the high/low lever in low and the main gear
lever in third,

Remove the right-hand brake actuator and right-hand
side cover, see operation 8B-01.

Fit the shear tube onto the pinion with the holes around
the tube towards the front.

Fit the two guide studs to the spacer or gearbox to aid
refitment.

. Push the cenfre housing towards the engine and

transmission, aligning the guide studs in the spacer
with the corresponding holes in the centre housing.
Turn the engine to align the splines and continue
pushing until the two flanges meet.

NOTE: DO NOT fit and tighten any bofts until the

two flanges meet, or serious damage may occur to the
PTO and main drive components. To facilitate easy
reassembly, the spacer and centre housing flanges
must be aligned as near as possible.

34.

35.

37.

38

Secure the two flanges with a nut and bolt on each
side.

Push the shear tube forwards (which wili 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 the locking
collar. This measurement should be 0,4 to 2,5 mm
(0.015 t0 0.010 in).

. If the end float is not within the specified limits, 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
smiail.

Remove the guide studs, fit the nuts and bolts, and
tighten them to a torque of 112 Nm (83 Ibf {t) starting at
the top centre bolt and working in a clockwise direction
{viewing the tractor from the rear) to the starting point,
twa rotations around the flange are to be completed.

. Refit the Response Contro! side cover.
39.

Reverse procedure 1 to 21 except:

a. Adjust the clutch linkage, see operation 6A-01.

b. Check power steering pump oil level, if fitted.

¢. Check the cooling system level, if a heater is fitted.
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SPLITTING THE TRACTOR - CAB MODELS

TL7M8

Splitting the Tractor Between the Engine
and Gearbox

Splitting Procedure 2B-06

Special tools:
MF3012  Tractor Splitting Track

This splitting procedure applies to cab tractors built
after May 1993, serial number B18009 onwards.

Disassembly
1. Apply the tractor parking brake and fit wedges to hold
the rear wheels.

2. Disconnect the negative cable (-} from the battery on
three cylinder engines, both batteries on four and six
cylinder engines.

3. Remove the wiring hamess clamp.

4. Disconnect the positive battery cable (+) from the
starter motor solenoid.

5. Disconnect the wiring harness from the starter
solenoid.

6. Disconnect the wiring harness earth from the engine.

7. Remove the instrument panel left-hand and
right-hand side covers.

8. Remove the central heater duct panel.
9. Disconnect and lower the lower panel.

M-F 300 series
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SPLITTING THE TRACTOR — CAB MODELS

10.

11.
12.

13.

i4.

15.

16.

17.

18.

19.

20.

21.

23.

24.

25,

26.

27.

Disconnect the wiring hamess at the red block
connector.

Disconnect the wire from the tachometer,

Pull the wiring harness, with the rubber grommet,
through the bulkhead into the engine compartment.

Disconnect the throttle cable at the fuel injection
pump. Remove the connegtion block for hand and foot
throttle cables from the support bracket.

Disconnect the stop control cable at the fuel injection
pump, three and four cylinder engines only.

Disconnect any hydraulic pipes which run from the
front to the rear of the tractor. This comprises the
auxiliary hydraulic pump supply and pressure pipe on
the right-hand side. Pressure pipes on the left-hand
side to IPTO and auxiliary hydraulics.

Disconnect and plug the hydraulic hoses to the power
steering cylinder. Mark for refitment.

Disconnect the pressure and retur pipes on the
pawer steering unit and mark for refitment.

Clamp to prevent loss of coclant and disconnect the
cab heater hoses.

Disconnect the drive shaft at the front axle end on 4WD
tractors.

Fit hard wood wedges between the front axle suppaort
casting and the axle beamn on both sides to preveni the
front assembly pivoting around the front axle.

Disconnect the clutch cable from the operating lever at
the clutch end.

. Remove the clutch cable anchor bracket fromthe side

of the gearbox casing.

Manufacture a clutch lever support plate as shown in
the illustration. This plate is used to prevent the clutch
release bearing, which is spring-loaded against the
clutch, from falling apart when the fractor is spilit.

Bolt the support plate to the side of the gearbox casing
with the cluich lever under the projection.

Assembie the MF.3012 Tractor Splitting Track. Place it
under the tractor and position the trolley under the
engine sump, the fixed support under the gearbox.
Remove the nuts and bolis holding the engine to the
gearbox case. The boli atthe top centre of the gearbox
will require a 13 mmsocket. To gain access remove the
gear fever trim plate and boot.

Move the engine and front axle forward.

Reassembly

28.

29.

30.

Ensure that the clutch release bearing is comrectly fitted
and that the clutch lever is correctly located under the
support plate.

Align the engine with the gearbox. Two guide studs will
assist its alignment.

Turn the flywheel, and at the same time, push the
engine and front axle towards the transmission.
Turning the fiywheel aligns the clutch splines with the
gearbox and PTO input shafts. Continue pushing and
turning until the engine flange meets the transmission.

NOTE: DO NOT force, fit and tighten any of the bolts

until the two flanges meet, or serious damage may
occur to the transmission and clutch.

M-F 300 series
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. Fitsome of the bolts, remove: the guide studs fused, fit

the remainder of the nuts and bolts and tightenthem to
atorque of 115 Nm (85 Ibf ft).

. Reverse procedures 1 to 23.
. Adjust the clutch pedal height, see operation 6B-01 of

68-03.

. Check the transmission il level.
. Check coolant tevel.
. The steering unit will not tolerate dirt ingress. Carry out

the start-up procedure detailed in operation 11A-02to
remove any dirt from the system.

. Finally, road test the tractor.
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3A-1
. ENGINE DATA

ENGINE DATA

Section3-Part A

Table of Contents
Operation No. Description Page No.
3A-01 AD3.152 engine, MF 340, 342 and 350 tractor, 2
. 3A-02 AT3.1524 engine, MF 352, 355 and 360 tractor, )
3A-03 A4.236 engine, MF 362, 365, 372 and 375 tractor, 8
3A-04 A4.248 engine, MF 382, 383 and 390 tractor, 11
3A-05 AT4.236 engine, MF 320T, 393 and 398 tractor, 14
3A-06 A6.3544 engine, MF 398 tractor, 16
3A-07 1006 series engine, MF 396 and 399 tractor, 18
————— General notes 22

Preface
. This section of the workshop manual gives the relevant technical specifications of the agricultural version of Perkins
diesel engines fitted to the range of Massey Ferguson 300 series tractors.

For full technical specifications, repair and overhaul of this range of engines reference must be made to the Massey
Ferguson diesel engine workshop service manual publication 1856 562 M1.

For the 1006 series engine refer to workshop service manual publication 1646 906 M1.
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AD3.152 ENGINE DATA

AD3.152 TRACTOR ENGINE DATA

Specifications:
Make .. Perkins diesel - naturally aspirated.
11 == P Water cooled direct injection.
ngineModelNo ............ .o i AD3.152.
Engine build code :
ME 340 tractor AD3. 1825 . ... ..o i i CE 31237.
MF 342 and 350 tractor AD3.152S uprated ................. CE 31160.
BT . .. e 91,44 mm (3.6 in).
BlOKE . .. 127,0 mm (5 in).
Cublccapacity ......... ..o i 2,5 litre (152 cubic in).
Noofcylinders ........ .. ... . i i . g
Fiingorder ............ . i 1,2, 3.
Directionofenginerotation ......... ... .. ... .. oL Clockwise from front.
Compression ratio:
MF 340 tractor ... e 18.5:1.
MF 342 and 350ractor ....covvvii e 16.5:1.
Power ratings +5% PS hp kw
MF 340 tractor:
® Engine power at flywheelat2250rev/min ............... 45 ... .. 44 . ... 33.1.
® Powerat PFTOat engineratedspeed .................. 415 ... 41 ... 30.6.
® Maximum engine torque at 1300rev/min ................ 171 Nm {126 Ibf fi). .
MF 342 and 350 tractor:
& Engine power at fiywheel at 2000 rev/min ............... 47 ... 456 ...... 34.6.
® PoweratPTCat engineratedspeed .................. 42 ... 41 ... 30.9.
® Maximum engine torque at 1250 rev/min . ............... 171 Nm (126 Ibf ft).
* To DIN 70020 Standard.
Engine Speeds:
lowidiespeed ....... ... .. ... 750 revimin.
Rated speed .. ... ... . e 2250 rev/min.
Maximumno-loadspeed . ... ... .o e e 2470 rev/min,
Fuei injection pump:
MF 340 tractor:
Make ... .. CAV.
117 = - S DPA,
Fuelpumpcode-Standard ........... ... ... ........... 36963/SW/6/2470.
Fuelpumpcode-I1SO ... SW49L/500/6/2470.
PUMD rOtatON . . . e Clockwise.
Circliptiming markletter ........... ... ... .. .. .. . ... E.
No1cylinderoutletletter . ........ ... ... ... .. .... W.
Engine checkingangleat TDC . ...........covvnvieevnnnnns 250,
Fuel pump checkingangle ...............o.. ..., 370
Static iming BTDC ... . e 240
Pistondisplacement ......... ... ... .. .. . il 6,93 mm (0.273 in).
MF 342 and 350 tractor;
MaKe .. . e CAV.
157 = 1= T DPA.
Fuelpumpecode-Standard .......... ... . ....ccceiinan. 2643B133/CW/6/2470.
Fuel pump code - ISO CW50L/900/6/2470.
Pumprotation . ....... ..o Clockwise.
Circliptiming markletter ................................. E.
No1cylinderouttetietter . ................... ... ......... W.
Engine checkingangle atTDC ............................ 270,
Fuei pumpcheckingangle ............. ... ..ot 350,
Staticiming BTDC ... ... .. 160
Pistondisplacement . ...... ... ... .. . ... il 3,15 mm (0.124 in).
Fuel injectors:
MF 340 tractor:
WOPKING PIESSUME .« .o ottt e e oe ettt e e e e e 175 bar (175 Atm) (2570 Ibffin2).
Setting pressure newinjectors .......... ... ... oL 185 bar (185 Atm) (2720 [bf/in?).
Identificationcode ........ .. .. GM.
MF 342 and 350 tractor:
Working Pressure ... ... e 177 bar (175 Atm) (2571 ibffmg.
Setting pressure new injectors ... ...l 192 bar (190 Atm) (2792 Ibf/in<).
Identificationcode ........ ... EE.

M-F 300 series
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3A-3
AD3.152 ENGINE DATA

Valve tip clearance:

MF 340, 342 and 350 tractor:

= 0,3 mm (0.012 in) cold.

Exhaust ... .. 0,3 mm {0.012 in} cold.
Valve guides:
MF 340, 342 and 350 - Stand-out above spring seating face:

Intetandexhaust . ......... ... ... . ...l . 14,73-15,09 mm (0. 580-0.594 in).
Vatves:
Valvefaceangle ......... ... . i e 35°
Valveseatangle. ...... ... 36°.
Valve recession:
MF 340, 342, and 350 - Newinlet ............................ 1,32-1,63 mm (0.052-0.064 in).
MF 340,342, 350 -Newexhaust. ............................ 1,60-1,92 mm (0.063-0.075 in).
MF 340, 342 and 350 - Service inlet - maximum. .............. 2,33 mm {0.092 in).
MF 340, 342 and 350 - Service exhaust - maximum ............ 2,40 mm {0.043 in).
Valveseatinserts: ........... ... i It is permissible to fit vaive seat inserts to both inlet

and exhaust valve seats of 3.152 engines where
the original seat can not be corrected because of
damage or the permissible service valve depth
betow the cylinder head is more than that already
given. The valve seat insert recess dimensions are
important and correct Perkins parts must be used.

VaIVE SPIIMGS. . . e e Double valve springs fitted on inlet and exhaust. Fit

Cylinder I damper coil towards cylinder head.

inder liners: .

1 == Dry - cast iron.

LOCation .. ... e e i Flange.

MaXmMUM WEAN . .. .. e e e 0,18 mm (0.007 in).

Fit (SBIVICE) . ... o e Transition 0,025 mm (£0.001 in) .

Liner flange to cyhnder block ... e 0,10 mm {0.004 in) ABOVE to

. 0,10 mm (0.004 in) BELOW.

Pistons:

ASSEIMblY ... e e Fit cavity towards fue! injection pump side of
engine.

GUOGEON DI ... e e Fully floating.

Piston height to cylinder block face MF 340, 342and 350 ....... 0,10 mm (0.004 in) ABOVE to

0,03 mm (0.001 in) BELOW.
Piston ring layout:

NO T COmMPression ............ ... it e Tapered semi-inlay, chrome faced.
GaAD . e 0,36-0,69 mm (0.014-0.027 in).
NO2and3CoOmMPression ...........coiiiiiiiiiieenenenannns Internaﬂy stepped.
€ 7= T 0,28-0,61 mm (0.011-0.024 in).
Nodoilcontrol ........ ...t Spnng expanded oil control.
L€ 7= o 0,25-0,74 mm (0.010-0.029 in).
Connecting rods:
Bigendbearingundersize ................ .. ... ... ... 0,25 mm (0.010in).

0,51 mm {0.020 in).

0,76 mm (0.030 in).
Small end bearingdiameter ........... ... ... . ... ... 31,76-31,79 mm (1.2505-1.2515 in).
Crankshaft:
Regrind sizes . ...... .. i 0,25 mr (0.010in).

0,51 mm (0.020 in).
0,76 mm {0.030 in).

Numberof mainbearings .............. ... i, 4

Methodofhardening . ........ ... ... . i Induction hardened.

Endfloat ... .. ... .. 0,05-0,38 mm (0.002-0.015 in).

Oil pressure relief valve setting:

WOrking PressuUre . ...t e e 3.5-4,5 bar (50-65 Ibf/in?).

Minimumoil pressure . ... ... . ... 2,0 bar (30 Ibf/in2) - at maximum working speed

and normal operating temperature.

M-F 300 series Issue 6
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AT3.1524 ENGINE DATA

AT3.1524 TRACTOR ENGINE DATA

Specifications:

MEKE . i e
ype
EngineMadelNo .......c..... oo

Engine build code:

ME 382 ractor oo et e

MF 355 ractor .. ..ot e

MFE360ractor .. ...ovviii i e
= o)1 =D
SHrOKE . . e
CubiC Capacity ......ocoveieiieiii i
Noofcylinders ..............ooiiiiii .
Firingorder ....... .. ..o
Direction of engine rotation ...........................
Compression ratio . .....coooviie oo

Power ratings +5%
MF 352 tractor:
® Engine power at flywheel at 2250 rev/min

® Powerat PTO at engineratedspeed ...........
& Maximum engine torque at 1500 fevfmin .........

MF 355 tractor:
® Engine power at flywheel at 2250 rev/min

® Powerat PTO at engineratecd speed ...........
® Maximum engine forque at 1500 rev/min .........

MF 360 tractor:
® Engine power at flywheel at 2250 rev/min

® Powerat PTO at engineratedspeed ...........
® Maximum engine torque at 1500 rev/min .........

¢ To DIN 70020 Standard.
Engine Speeds:

Lowidlespeed .......... ... i
Ratedspeed ...

Maximum no-load speed:

MF 352 tractor ........ e
MF 355 tractor up to engine serial No. U796441P
MF 355 tractor engine serial No. U796442 onwards

Fuel injection pump:

MaKE .. e

ol
MF 352 tractor:

Fuel pumpcode ... .o i
Pumprotation............cooooiiiiiao ...
Circliptimingmark letter ..........................
No 1 cylinderoutletletter ..........................
Engine checkingangleatTDC .....................
Fuel pump checkingangle ........................
Statictiming BTDC ... ...
Pistondisplacement .................... ... ...,

MF 355 tractor up to engine serial No. U796441P:

Fuelpump cede - Standard .......................
Fuelpumpcode - 180 ... ... ... ...l
Pumprotation . .......ocviiiii i e
Circlip timingmark letter ..........................
No 1 cylinderoutletletter ..........................
Engine checkingangleatTDC .....................
Fuel pump checkingangle ........................
Statictiming BTDC ... ... . i
Pistondigplacement ............. ... ... ... ...

M-F 300 series

3A-02

Perkins diesel - turbocharged.
Water cooled direct injection.
AT3.1524.

CN 31256,
CN 31187.
CN 31185,

....... 91,44 mm (3.6 in).

127,0mm (5 in).
g.s litre {152.7 cubic in).

1.2,3,
Clockwise from front.
15.5:1.

PS  hp KW

S0 ..... 49 ... 36.8.
47 ... 49 ...... 34.6.

52 ..... 51 ... 38.2.

750 rev/imin.
2250 rev/min.

2470 rev/min.
2370 rev/min.
2470 rev/min.

CAV.
DPA - mechanical governor.

2643B141/DW/5/2470.
Clockwise.

17°.
3,56 mm (0.140 in).

2643B131BW/6/2370.
BWS55L/000/6/2370.
glockwise.

350

]

3,15 mm (0.124 in).
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AT3.1524 ENGINE DATA

MF 355 tractor engine serial No. U796442 onwards:
Fuel pump code - Standard
Fuelpumpecode-ISO ... ... ... . . . .
PumMp oAt ON . .. L e i
Circlip imingmarkletter ........... ... ... ... ...
No1oylinderoutletletter ................ ... ..ol
Engine checking angle at TDC
Fuel pump checking angle
Static timing BTDC
Piston displacement

MF 360 tractor:

Fuel pump code - Standard
Fuelpumpcode -I1SO ... ... oo
Pumprotation .. ... ... ...
Circlip timing mark letier
No 1 cylinderoutletletter .......... . ... ... ... . ...,
EnginecheckingangleatTDC ............... ... ... ......
Fuel pump checking angle
Static timing BTDC

Piston displacement

Fuel injectors:

MF 352 and 360 tractor:
WOTKING PreSSUIME ... .. vt vvivt i iiiien et e,
Setting pressure new injectors
Identification code . ... ... ... e

MF 355 tractor up to engine serial No. U796441P:

Working pressure .. ... i e
Setting pressure new injectors
Identificationcode ............. .. i

MF 355 tractor engine serial No. U796442P onwards:;

WOrKing PressuUre ... ...t iiiaiecaen e
Setting pressure new injectors
Identification code

Turbocharger:
Make

11, = =
Maximum pressure at 2250 rev/min engine speed

Valve tip clearance:

141 1= S
Exhaust ... e

Valve guides:

Sta;;ld[—out above spring seating face:
11
EXhaust .. .. e

Valves:

Valve face angle MF 352 and 355 tractor
Valve seat angle MF 352 and 355tractor ......................
Valve face angle MF 360tractor . ...... ... ... o viii i,
Valve seat angle MF 360tractor .....................oiuat.

Valve recession:

NeW INIBE . ..
Newexhaust. ... ... . i e e s
Service inlel - MaXimMUML. ... i i sttt e i
Service exhaust - mMaximum . ............oi it
Valve seat inserts MF 352 and 355 tractor
Valve seat inserts MF 360 tractor
Valve springs

Cylinder liners:

1 = =S N
Material
[T (o o
MU WAl . . .. e e e e e
Fit (SBIVICE) - .ot e e
Liner flange to cylinder block

M-F 300 series

2643B135DW/5/2470.
DW54L/1100/5/2470.
Clockwise.

E.

17°
3,56 mm (0.140 in).

26438132DW/5/2470.
BW/B1L/1100/5/2470.
Clockwise.

E.

17°
3,56 mm (0.140in).

213 bar %21 0 Atmy} (3086 Ib/in<).
1%‘1)(3 bar (210 Atm} (3086 Ibf/in<).

253 bar (250 Atm) (3674 Ibfftng.
l:;'swzls bar (250 Atmn) (3674 Ibtfiny

213 bar (210 Atmg (3086 Ib/in2).
E:X 3 bar (210 Atm} (3086 Ibifin2).

0.2 mm (0.008 in} cold.
0,3 mm (0.012 in} cold.

9,19-9,55 mm (0.362-0.376 in).
14,73-15,09 mm (0.580-0.594 in).

36°
359 inlet 450 exhaust.
36V inlet 460 exhaust.

1,32-1,63 mm (0.052-0.064 in).

1,60-1,92 mm (0.063-0.075 in).

2,26 mm (0.08% in}.

2,40 mm (0.088 in).

Can be fitted to inlet and exhaust.

Fitted to exhaust only. Can be fitted to inlet.

Double valve springs fitted on inlet and exhaust. Fit
darnper coil towards cylinder head.

Dry.

Cast iron.

Parallel.

0,18 mm (0.007 in).
Interference and rebore .
0,05 mm (0.002 in} ABOVE to
0,10 mm (0.004 in) BELOW.
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Pistons:

Assembly ... Fit cavity towards fuel injection pump side of
engine.

GUAGEONPIN ... e e Fully floating.

Piston height to cylinderblockface .......... ... ool 0,03 mm (0.001 in) BELOW to

0,15 mm {0.006 in) BELOW,
Piston ring layout:

NO T COMPIESSION ...ttt it i i iaaneanaean Tapered semi-inlay, chrome faced.
T o 0,30-0,74 mm (0.012-0.030 in).
NO 2 COMPIrESSION .. ittt ittt e et iaaie e e s Tapered face.
€7« 0,20-0,64 mm (0.008-0.025 in).
Nodallcontrol . ... e Spring loaded, laminated.
7=« S 0,25-0,76 mm (0.010-0.030 in}.
Connecting rods:
Bigend bearingundersize ...... ... ..o, 0,25 mm {0.0101n).

0,51 mm (0.020 in).

0,76 mm (0.030 in).
Small end bearing diameter ............ ... i 31,76-31,79 mm (1.2505-1.2515 in).
Crankshatft:
Regrindsizes ... .. e 0,25 mm (0.010in).

0.51 mm {0.020 in).
0,76 mm (0.030 in).
4

Numberof mainbearings ................ ... ...l .
Methodofhardening................ .. o Tuftrided.

End float ... e 0,05-0,38 mm (0.002-0.015 in}.

Oil pressure relief valve setting:

WOTKING PIESSUIE ..ot oo tr s et e e e e e e ene 3,5-4,5 bar (50-65 Ibf/in?).

MINimMUM Ol Pressure .. ... iiiiienas 2,0 bar (30 Ibf/in?) at maximum warking speed and

normal operating temperature.
Cooling system:

Fanbeltdeflection ......... .. ... .. i, 10 mm (3/8 in}.
Thermostat:
QUAaNtEY ... e 1.
5 = By-pass.
Opening temperature (nominal) ........................... 82°C (180° F).
Radiator pressure caprating . ........ovoiiiii i 0,75 bar (10 Ibf/in2) .
Capacities:
Cooling system ... ... e 9.8litre (2.2 imp gal) (2.6 US gal).
ENgine SUMID .. ..o e e 6,8litre (1.5imp gal) {1.8 US gal).

Bolt torques — see page 20

North America only:

Engines on tractors built up to December 1986 fitted with AT3.1524 to build list number CN31187. Fuel pump to ISO
code BW55L/900/6/2370. Inlet and exhaust valve seats 359,

Engines on tractors built up to January 1987 enwards fitted with AT3.1524 to build list number CN31185. Fuel pump to
ISO code DW61L/1100/5/2470. Inlet valves 350, exhaust valve 450 with inserts.

M-F 300 series Issue 4
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A4.236 ENGINE DATA

A4.236 TRACTOR ENGINE DATA

Specifications:

MEKE ... e e Perkins diesel - naturally aspirated.

15 =S Water cooled direct injection.

EngineModel NO ... ... ... L .... A4.236.

Engine build code:

MF 362 tractor LD 31234.
MF 365 tractor . LD 31190.
MF 372 tractor LD 31258.
MF 375 tractor LD 31140.

[T - 98,4 mm (3.875 in).

5 (2o (= O 127,0 mm (5 in}.

Cubiccapacity ............ ..o 3,86 litre (236 cubic in).

Noofeylinders ... .. i 4.

Finngorder ... ... i e e 1,3, 4, 2

Directionof enginerotation .............. ... ... ... Clockwise from front.

Compressionratio .......... oo e 16:1.

Power ratings +5% PS hp kw

MF 362 and 365 tractor:
® FEngine power at flywheel at 2200 rev/imin ............... 62 ..... 61 ...... 45.6.
® PoweratPTO at engineratedspeed .................. 56 ..... 55 ...... M2
& Maximum engine torque at 1400 revimin ................ 243 Nm (179 Ibf ft)

MF 372 tractor:
® Engine power at flywheel at 2200 rev/min ............... 71 ... 70 ...... 52.3.
s PoweratPTOat engineratedspeed .................. 64 ..... 63 ...... 471.
® Maximum engine torque at 1250rev/min .. .............. 268 Nm (198 Ibf ft)

MF 375 tractor up to engine serial No. U208015P:
® Engine power at flywheel at 2250revimin ............... 68 ..... 67 ...... 50.
* PoweratPTO at engineratedspeed .................. 61 ..... 63 ...... 449,
® Maximum engine torque at 1250 rev/min ................ 267 Nm (197 ibf ft)

MF 375 tractor engine serial No. U209016P onwards:

* Engine power at fiywheel at 2250 rev/min ............... 7. 0 ... 52.
® Powerat PTO at engineratedspeed .................. 64 ..... 63 ...... 47.
® Maximum engine torque at 1250 rev/min ................ 268 Nm (198 Ibf ft).

& To DIN 70020 Standard.

Engine Speeds:

MF 362 and 372 tracior:

Lowidlespeed ... ... i e 750 rev/min.
Ratedspeed ....... ... ..o oottt 2200 rev/min.
Maximumno-loadspeed . ........... ... ... .ol 2310 rev/min.

MF 365 up to engine serial No. Ui2614488S: _
Lowidlespeed ...... ... e 750 rev/min.
Ratedspeed ....... ..o i 2200 rev/min,
Maximumno-load speed . ... ... ... iiiiiiiine i inean 2420 rev/min.

MF 365 tractor engine serial No. U2614495 onwards >k - see page 22. .
Lowidlespeed ...l 750 rev/min.
Ratedspeed ... e 2200 rev/min.
Maximumno-loadspeed ... ... .. ... .. it 2310 rev/imin.

MF 375 tractor up to engine serial No. U209015P: )
Lowidlespeed ... ... i e 750 rev/min.

Rated speed . ... .. e 2200 rev/min,
Maximumno-foadspeed ......... ...t 2420 rev/min.

MF 375 tractor engine serial No. U209016P onwards >k - see page 22
lowidlespeed .......... ... il 750 rev/min.
Ratedspeed ...t i 2200 rev/min.
Maximumno-loadspeed ... ... .. oo 2310 rev/min.

M-F 300 series
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Fuel injection pump:

MaKe ..o e e CAV.
T i e e e DPA - mechanical governor.
MF 362 tractor:
Fuelpumpcode-Standard ............. ... ... ... 2643C2821L.5/3/2310.
Fuelpumpeoode -1S0 ... ... i LS491/900/3/2310.
MF 365 tractor up to engine serial No. U261448S:
Fuelpumpcode -Standard ................. ...l 38313L5/2/2420.
Fuelpumpecode -1SO ... ... i LS49L/900/2/2420.
MF 365 tractor engine serial No. U261449S onwards Xk - see page 22.
Fuelpumpcode-Standard ................. ... ... ... 2643C282L5/3/2310.
Fuelpumpcode - ISO ... ... . e L3491/900/3/2310.
MF 372 tractor:
Fuelpumpoode ........ ... ... . iiiiiiaiiieeiianinans. 2643C278/L.5/3/2310.
MF 375 tractor up to engine serial No. 1J209015P:
Fuelpumpcode-Standard ............coiireiinininnn.. 38377L8/2/2420.
Fuelpumpecode-I1S0O ... . . LS57L/900/2/2420.
MF 375 tractor engine serial No. U209016P onwards > - see page 22.
Fuelpumpcode-Standard ........................... ... 2643C278.5/3/23100.
Fuelpump code - I1SO .. ... . . e e LS57L/900/3/2310.
All tractor models:
Pumprotation . ......... . ..o i Clockwise.
Circliptimingmarkletter ............... . ..o, C.
No1cylinderoutletletter ............... .. ... ... . ..., W.
Engine checkingangleatTDC ............cccviiriinnn. 284.5°
Fuelpumpcheckingangle ............. ..., 296°
StatictimingBTDC ... ...t 23°
Pistondisplacement ... ... ... ... ... o 6,45 mm (0.254 in).
Fuel injectors:
WOKING PrESSUIE ...\ ve it ette e eie e et 172 bar §1 70 Atm) (2498 Ibfﬁgg.
Setting pressure NEwW iNJECTOIS . .......oviivvnreirernreraennn. 177 bar (175 Atm) (2571 |bffins).
Identificationcode ........... .. . i FY.
Valve tip clearance:
B i e 0,3 mm (0.012 in} cold.
EXNAUSt e 0,3 mm (0.012 in) cold.
Valve guides:
Stand-out above spring seating face:
Inletand exhaust .. ....... ... .. it i i 15,09 mm (0.594 in).
Vaives:
Valvefaceangle ........ .. oot 45°
Valveseatangle. ... .. i 46°
. Valve recession:
Newinlet .. ... e 0,89-1,14 mm (0.035-0.045 in).
New exhaust. ... ... e 1,19-1,45 imm (0.047-0.057in).
Serviceinlet-maximum. ......... ... .. 1,55 mrm (0.061 in).
Service exhaust - maximum . ... ... . e e e 1,85 mm (0.073 in).
Valve seatinserts: ... ... .. .. i Can be fitted 1o inlet and exhaust.
ValVE SPINGS. . oo e e Doubie valve springs fitted on inlet and exhaust. Fit
damper coil towards cylinder head.
Cylinder liners:
L7 L= PP Dry.
Material ... e e Cast iron.
LOCatON ... ... e e Flange.
MaxXiMUM WEAT ... .. ittt e e e n 0,20 mm (0.008 in).
L 1T YTt =) U Transition 20,025 mm (#0.001 in).
Retationship of liner flange to cylinder block face:
Earlier 4236 engines .. ... ..ot 0,10-0,25 ram (0.004-0.010 in) BELOW.
Current 4236 @NGINES ... ..ovvvrnr i iaaa s 0,05 mm (0.002 in) ABOVE to

0,10 mm (0.004 in) BELOW.
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Pistons:
Assembly

GUdgeOn PIn .. ... o
Piston height to eylinder blockface ............... ...

Piston ring layout:

go T COMPFRESSION .\ v vei et iet i iiaaieeiaeans

Connecting rods:

Bigend bearingundersize ...... ... ... ... oo

Small end bearing diameter .........................

Crankshaft:

Regrind sizes ... ... ittt

Numberof mainbearings ... ... ... ... .. coiia..
Methodofhardening . ........... ..ot
Endficat ... ... e

Oil pressure relief valve setting:

Workingpressure ... ... i
Minimumoil pressure .......... ..o

Cooling system:

Fanbeltdeflection ... ......c.cooiiviniiiiioiaan

Therrmostat:

Quantity .. ... e
Type (ROtMF 362) ... ...
Opening temperature (nominaly ...................
Radiator pressure caprating .....................

Capacities:

Cooling system ...
ENgine sSUMpP ...t e

Bolt torques — see page 20

M-F 300 series

L - o

Fit cavity towards fuetl injection pump side of

engine,

Futty floating.

0,41 mm {0.014 in) ABOVE io
0,61 mm (0.023 in) ABOVE.

Chrome insert.

0.41-0,86 mm (0.016-0.034 in).
Internally stepped cast iron.
0,30-0,76 mm (0.012-0.030 in).
Internally stepped cast iron.
0,30-0,76 mm (0.012-0.030 in).
Chrome spring Yoaded scraper.
0,30-0,43 mm (0.012-0.017 in).
Maxigroove scraper.

0,30-0,76 mm (0.012-0.030 in).

0,25 mm {(0.010 in}.
0,51 mm (0.020 in}.
0,76 mm (0.030 in).

34,93-34,96 mm (1.3757-1.3765in).

0,25 mm (0.010 in).
0.51 mm (0.020 in).
0,76 mm (0.030in)

5

Induction hardened.
0.05-0,38 mm (0.002-0.015 in).

3,5-4,1 bar (50-80 Ibtin2).

2.0 bar (30 Ib¥in) at maximum working speed and

normal operating temperature.
10 mm (3/8 in}.

By-pass blanking.
82°C (180° F).
0,75 bar (10 Ibf/in2).

14,4 litre (3.2 imp gal)(3.8 US gal).
7.5litre (1.7 imp gal}{2 US gal).
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A4.248 ENGINE DATA

A4.248 TRACTOR ENGINE DATA 3A-04
Specifications:
MEKE . e e Perkins diesel - naturally aspirated.
17, < I Water cooled direct injection.
EngineMoadelNo ... Ad.248.
Engine build code:
[ et - Tur (o] S LF 31258.
MF 383 and 390tractor ... ... ... e LF 31141.
B0 . Lo e 100,96 mm (3.975 in).
IO . .o e e 127.0mm {5in}).
CubiC CAPAGCIYY .. o 4,06 litre: (248 cubic in).
Noofcylinders ........ ..o 4
LT s 1= 1,3, 4, 2.
Direction of engine rotation ................ ... ... ...l Clockwise from front.
Compressionratio . ... ..o 16:1
Power ratings +5% PS hp kW
MF 382 tractor:
& Engine power at flywheet at 2200 rev/min ......... ... .. 80 ..... 80. ..... 58.9.
® PoweratPTOat engineratedspeed .................. 73 72 ... 53,7
&  Maximum engine torque at 1400 rev/min ................ 283 Nm (209 Ibf ft).
MF 390 tractor up to engine serial No. U226834S and MF 383 tractor:
® Engine power at flywheel at 2200 rev/min ..., ... .. ... 77 76. ..... 56.6.
e PoweratPTOat engineratedspeed .................. 70 ... 69 ...... 51,5.
¢ Maximum engine torque at 1400rev/min ................ 280 Nm (206 Ibf ft).
MF 380 tractor engine serial No. U226835S onwards % - see page 22,
& Engine power at flywheel at 2200revimin .. ............. 80 ..... 79. ... 59.
® PoweratPTOaf engineratedspeed .................. 3. 72 ... 54.
¢ Maximum engine torque at 1400 rev/min ......... AU 283 Nm (209 Ibf ft).
e To DIN 70020 Standard.
Engine Speeds:
MF 382 tractor:
Lowidle Speed ... oovvirrrii i 750 rev/min.
Rated speed .........ooviiiiiiii i 2200 rev/min.
Maximumno-load speed . ... .. . 2310 rev/min.
MF 390 tractor up to engine serial No. U226834S and MF 383 tractor:
Lowidlespeed ......... ... . ... i 750 rev/min.
Rated Speed ... . e 2200 rev/min.
Maximumno-loadspeed ......... .. ... i, 2380 rev/mir.
MF 390 tractor engine serial No. LU226835S onwards:
Lowidlespeed .......... ..ot 750 rev/min.
Ratedspeed ... 2200 rev/min.
Maximumno-load speed . . ...... ... ... .. ... 2310 rev/min.
Fuel injection pump:
MaKE .. e CAV. _
17 == P DPA - mechanical governor.
MF 382 tractor:
FUBEPUMP COAE .. v ettty 2643C279/X5/3/2310.
MF 383 tractor:
Fuelpumpcode ......... e e XS65L/800/3/2310.
MF 390 tractor up to engine serial No. U226834S:
Fuelpump code-Standard .............................. 38367/X5/8/2380.
Fuelpumpcode -150 ... ... ... XS59L/800/8/2380.
MF 390 tractor engine serial No. U226835S onwards:
Fuel pump code- Standard ............. ..ol 2643C279/X5/6/2310.
Fuelpumpcode-15C ... ...l X5651L/800/6/2310.
All models:
PUmp rotation . .. ..o Clockwise.
Circliptiming mark letter ................................. C.
No 1cylinderoutletletter ................... ...l W.
Engine checkingangleatTDC .. ... ... ... ............ 280°
Fuelpumpcheckingangle ..................cooiiiiiit. 203°
Statictiming8TDC . ... ... 26°
Piston displacement ............ .. .. 8,20 mm (0.323 in).
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Fuel injectors:

WOIKING PrESSUME ...ttt i ie e ie e 172 bar (170 Atm) (2498 Ibf/in<).
Setting pressure NewW INJECIONs . ... ... . ..., . it 188 bar (185 Atm) (2719 Ibf/in<).
Identificationcode ... FW.

Valve tip clearance: '

3= S 0,3 mm (0.012 in) coid.

S = 1 =1 P 0.3 mm (0.012 in) cold.

Valve guides:
Stand-out above spring seating face:

Inletand exhaust ... ... ... . . .. 15,09 mm {0.594 in}.

Valves:

Valvefaceangle ........... .. i 45°

Valveseatangle. ......... ... i e 46°

Valve recession:

Newinlet . ... e e e s 0,89-1,14 mm (0.035-0.045 in).
Newexhaust. ... .. i e et i 1,19-1,45 mm (0.047-0.057in).
Service inlet -maximum. ... ... ... 1,55 mm {0.061 in).

Service exhaust - maximum ............. ... ... S 1,85 mm (0.073 in).
Valve seat INSeS. ... i i e Can be fitted to inlet and exhaust.
VAV SIS . - ottt e e Double valve springs fitted on inlet and exhaust. Fit

damper coil towards cytinder head.

15 == Dry.
1= 1 A Cast iron.
0o o) o T Flange.
MaximUmMWear . ... i e 0,20 mm {0.008 in}.
Fit (5eMviCe) . ..o e Transition £0,025 mm (F0.001 in).
Liner flange relationship to top face of cylinderblock ............ 0,05 mm (0.002 in) ABOVE to
0,10 mm (0.004 in) BELOW.
Pistons:
Assembly . ... Fit cavity towards fuel injection pump side of
engine.
Gudgeon pin ... . e Fully floating.
Piston height to cylinderblockface ........... ... . ... ... ... 0,05 mm (0.0018 in) ABOVE to
0,25 mm {0.010 in) ABOVE.
Piston ring layout:
NO T COMPIESSION . ..ottt Molybdenum barrel faced ring with top face
internally stepped and externally chamfered.
L€ 71« Y 0.41-0,86 mm (0.016-0.034 in).
NOZ compression ... ... ... e Tapered face cast iron ring with top face internally
stepped and bottom face externally chamfered.
€ 71« S 0,41-0,86 rmm (0.016-0.034in).
No3oilcomtrol ... ... i e e Caoil spring loaded chrome scraper.
D i e 0,41-0,86 mm (0.016-0.034 in).
Connecting rods:
Bigend bearingundersize .......... .. ... 0,25 mm (0.010 in).
0,51 mm {0.020 in).
0,76 mm (0.030 in).
Smallend bearing diameter ........ .. ... ... 34,93-34,96 mm (1.3757-1.3765 in).
Crankshaft:
Regrind SIZeS .. ... e 0.25 mm (0.010 in}.
0,51 mm (0.020 in).
0,76 mm (0.030 in).
Numberof mainbearings ............ ... . oo, 5.
Methodofhardening . ........ ... i i Tuftrided.
L g o 0.05-0,38 mm (0.002-0.015in}.
Oil pressure relief valve setting:
WOIKING PIESSUIE .. ..o e ettt et ee e ieeenen 3,5-4,1 bar (50-60 Ibffin2).
Minimum oil pressure . ... ... 2,0 bar (30 Ibf/ind) at maximum working speed and

normal operating temperature.

M-F 300 series Issue 4
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Cooling system:
Fanbeltdeflection.......... .. ... oo 10 mm {3/8 in).
Thermostat
QUANY . i e e e 1.
15 = By-pass blanking.
Opening temperature (nominal) ..................... e 82° C (180° F).
Radiator pressure Cap rating ...........ooooviieiiiii... 0,75 bar (10 Ibf/in?) .
Capacities:
Coolingsystem .............. . . . . i i 14,4 litre (3.2 imp gal) (3.8 US gal).
Engine SUMP .. ... e e 7.5lire (1.7 imp gal} (2 US gal).

Bolt torques — see page 20
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AT4.236 TRACTOR ENGINE DATA 3A-05
Specifications:
Make ......... . i, e e e e Perking diesel - turbocharged.
5 - Water cocled direct injection.
ngineModelNo .. ... ... . AT4.236.
Engine build code:
MF 390T, 393 and 398tractor ............cvviieinvnnnn ... LJ 31142
BORB . it e e 98,4 mm (3.875 in}.
SHOKE . ... e 127,0 mm (5 in).
CUbIC CapacHY . i i 3,86 litre (236 cubic in).
Noofoylinders ...... .. oo et 4,
RN order . e e 1, 3,4, 2.
Directionof enginerotation ............ ... ... ... .o o Clockwise from front.
Compressionratio ............ ... e 15.5:1.
Power ratings +5% PS hp kw
MF 390T, 393 and 398 tractor up to serial No.U2198318:
® FEngine power at flywheel at 2200 rev/min . .............. 80 ..... B9 ...... 66.2
¢ Powerat PTOat engineratedspeed .................. 83 ..... 82 ...... 61.0.
& Maximum engine torque at 1400revimin ................ 341 Nm (252 Ibf ft).
MF 390T, 393 and 398 engine serial No. U2198325 cnwards: .
® Engine power at fywheel at 2250 rev/min ............... 93 ..... 92 ... 68.4.
® Powerat PTO at engineratedspeed .................. 86 ..... 8 ...... 63.3.
® Maximum engine torque at 1250 rev/min ................ 349 Nm (258 Ibf ff).
¢ To DIN 70020 Standard.
Engine Speeds:
MF 380T, 393 and 398 tractor up to serial No.U2198313:
Lowidlespeed ........ ..o oot e 750 rev/min.
Rated speed ..........cooiiiiiiiiii s 2200 rev/min.
Maximumno-load speed .. ... ... i i e 2420 rev/min.
MF 390T, 393 and 398 engine serial No. U219832S onwards >k - see page 24,
lowidle speed ... ... . i 750 rev/min.
Rated speed ... ... . . .. i 2200 revimin.
Maximumno-loadspeed . ........ ... ... ool 2310 rev/min.
Fuel injection pump:
MEKE ... CAV.
DB it e DPA - mechanical governor.
MF 380T, 393 and 398 tractor up to serial No.U2198315:
Fuelpumpcode - Standard ........... ... ... . o 2643C188KT/5/2420.
Fuglpump code - IS0 .. e e KT68L/1000/5/2420.
MF 390T, 393 and 398 engine serial No. U219832S onwards:
FU! UMD GOTE ~ STANGAIT -« r v o sesoseseneeee e 2643C280KT/8/2310. .
Fugtpumpeode -150 ... ... i KT68L/1000/8/2310.
All tractor models: .
PUMP ROtatioN . .. . oo e Clockwise.
Circlip timing mark lefter . ......... ... ...ttt C.
No1cylinderoutletletter ................. ... ... ... ... W.
Engine checkingangleat TDC ...........ooiviiiaiin 284°
Fuel pump checkingangle ............................... 2g92°
Statictiming BTDC . .. ... e 16°
Pistondisplacement ...... ... ... Lol 3,15 mm (0.124 in).
Fuel injectors:
Working pressure ... e 233 bar (230 Atm) (3380 Ibfin2).
Sefting pressure NEW INJECIONS . ... ..ovvve e vr e iciaeie e, 233 bar (230 Atm) (3380 bffin).
Identificationcode ........ ... ... HL.
Turbocharger:
MaKe ... e Garrett.
1= 2 PO Wastgate T3.
MaXIMIUM PIESSUNE . - . .. e v oee e i et et e eaeare e eeeeens 0,82 bar (11.8 Ibfin?)-
Atenginespeed ............ ool 2200 rev/min.
Vaive tip clearance:
Bt L 0,3 mm (0.012 in) cold.
EXRaUSt ..o 0,3 mm (0.012in) cold.
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Valve guides:
Stand-out above spring seating face:

Infetand e@xhaust .. ... ... ... it e 15,09 mrm (0.594 in).
Valves:
Valveface angle ....... i e 30°
Valveseatangle. ... e 31°
Valve recession: :
Newinlet ... i e i 0,89-1,14 mm (0.035-0.045 in).
Newexhaust. ...... ... iiiiiiii i 1,19-1,45 mm {0.047-0.0757in).
Service inlet ~maximum. ........... ... i 1,55 mm (0.061 in).
Service exhaust - Maximum . ... 1,85 mm (0.073 in).
Valve seatinserts: ... ... ... . i Exhaust seats only.
Valve sSprings: . .. ..o Double valve springs fitted on inlet and exhaust. Fit
damper coil towards cylinder head.
Cylinder liners:
157 = Dry.
Material . ... oo e Cast iron.
LOCAHON . ...c Fiange.
MaXIMUM WEAD . . .ottt e vt c ey 0,20 mm (0.008 in).
Fit {SEIVICE) . v v Transition £0,025 mm (40.001 in} .
Liner flange relationship to top face of cylinderblock . ........... 0,05 mm (0.002 in} ABOVE to
0,10 mm (0.004 in) BELOW.
Pistons:
ASSEMDIY ..o e Fit cavity towards fuel injection pump side of
engine.
GUAGEONPIN ..o Fully floating.
Piston height to cylinder blockface ................... L. 0,25 mm (0.010 in) ABOVE to
0,58 mm (0.023 in) ABOVE.

Piston ring layout:

(N30 1 compression Molybdenum faced wedge.

= o O 0,25-0,61 mm (0.010-0.024 in).
NG 2 compression Cast iron taper faced.
Gap ......... e e 0,25-0,66 mm (0.010-0.027 in).
No 3 compression Chrome face spring loaded conformable.
.o TP 0,25-0,79 mm (0.010-0.031 in).
Connecting rods:
Bigend bearingundersize ........... . oo 0,25 mm (0.010 in).
0,51 mm (0.020 in).
0,76 mm (0.030 in).
Small end bearing diameter .................... i 38,12-38,14 mm (1.5007-1.5015 in).
Crankshaft:
Regrind SIZes . .. ... .ottt e e 0,25 mm (0.010 in}.
0.51 mm (0.020 in}.
0,76 mm (0.030 in).
Numberofmainbearings ......... ... ... o i 5.
Methodofhardening . . ... i e Tuftrided.
Endfloat .. ..o e 0,05-0,38 mm (0.002-0.015 in).
Oil pressure relief valve setting:
WOTKING PrESSUTE ..o vt e oot eaie et 3,5-4,1 bar (50-60 |bffin?).
Minimumoll pressure . ... 2,0 bar (30 Ibf/in?} at maximum working speed and

normal operating ternperature,
Cooling system:

Fanbeltdeflection ......... ... oo 10 mm (3/8 in).
Thermostat:
QUANETY -« oot n e e 1.
T . By-pass blanking.
Opening temperature (nominal) ............... ..., 82° C (18C° F).
Radiator pressure cap rating ............ ... 0,75 bar (10 Ib#/in?),
Capacities: ,
Cooling SYSEM . ... o e 15,5 fitre (3.41 imp gal) (4.09 US gal).
ENGINE SUMD - .ottt et 7.7litre  (15imp pt) (8.1 US gt).

Bolt torques — see page 21
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A6.3544 TRACTOR ENGINE DATA 3A-06
Specifications:
MaKe ... s Perkins diesel - naturally aspirated.
TYPE .. e e e Water cooled direct injection.
ngineModel No ... .. e, AB.3544,
Engine build code:
MF 300 1tractor ... . e TW 31159.
BOrE . ..o e e e 98,4 mm (3.875 in).
SHOKE . . e 127,0 mm (5 in}).
CubiC CapPaCHY ...\ o e 5,8 litre (354 cubic in).
Noofeylinders ........ ... i i i 6.
Fiingorder ...... ... ...l s 1,53, 6,2, 4.
Directionofenginerotation ................ ... . ... ool Clockwise from front.
Compression ratio . ... ...o.v et 16:1.
Power ratings £5% PS hp kW
MF 399 tractor up to serial No.U793030P:
e Engine power at flywheel at 2200 rev/imin ............ ... 97 ..... 96 ...... 71.3.
® Powerat PTO at engineratedspeed .................. 90 ..... 89 ...... 66.2.
® Maximum engine torque at 1200rev/min ................ 372 Nm (274 Ibf fi).
MF 398 engine serial No. U793031P onwards: .
® Engine power at flywheelat 2250rev/min ............... 102 .... 101 ..... 75.
® PoweratPTO at engineratedspeed .................. 95 ... 94 ... .. 70.
® Maximum engine torque at 1300 revimin ............._.. 376 Nm (277 1bf ft).
® To DIN 70020 Standard.
Engine Speeds:
MF 399 tractor up to serial No.U733030P:
Lowidlespeed ... . c.ooi e 750 rev/min.
Ratedspeed .. ...ttt i e e 2200 rev/min.
Maximumno-loadspeed ....... ... . i, 2420 rev/min.
MF 399 engine serial No. U793031P onwards:
Lowidle speed ... ..o e 750 rev/min.
Rated Speed ... .o i e 2200 rev/min.
Maximum no-load SpEed . .. ... it e 2310 revimin,
Fuel injection pump:
MEKE . e e CAV.
15, 2.1 2SO DPA - mechanical governor.
MF 399 tractor up to serial No. U793030F:
Fuelpumpcode-Standard . ............................. 2643D180/TY/3/2420.
Fuelpumpecode-1SO .. ... ... . ... .. . . TY51L/900/3/2420.
MF 399 engine serial No. U793031P onwards >k - see page 24.
Fuelpump code - Standard ....... ... ... ... .. ... ..., 2643D188/TY/5/2310.
Fuelpumpcode-I1SO ... ... ... . TY5L900/5/2310.
All tractor models:
PUMP O aiON . ... Clockwise.
Circliptiming markletter .......... ... ... .. ... .. F
No1cylinderoutletletter ... ... . il X
Engine checkingangleatTOC ......................... ... 153°
Fuel pump checkingangle ......... ... . ... ... ... . ..... 141°
Statictiming BTDC ... ... ... . 23°
Piston displacement ................. B 6,35 mm (0.250 in).
Fuel injectors:
WOTKING PrESSUME .. -« - e et et et e 223 bar (220 Atm) (3233 Ibf/in?).
Setting pressure new injectors ........... ... . L. 223 bar {220 Atm) (3233 Ibf/in?).
Identification code . ... .o HU.
Valve tip clearance:
(1= S U 0.2 mm (0.008 in) cold.
EXhaust ... e e 0,45mm (0.018in) cold.

Valve guides:

Stand-out above spring seating face: )
Inletandexhaust ............. . i 15,09 mm (0.594 in).
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Valves:
Valvefaceangle ... ... ... i 45°
Valveseatangle. ... 46°
Valve recession:
New inlet and exhaust ....... N 1,02-1,27mm {0.040-0.050 in).
Service inlet and exhaust - maxirmum. ........ ... 1,52 mm {0.060 in).
Valve sealinserts: ... Exhaust seats only.
Valve SIS, - oo e Double valve springs fitted on intet and exhaust. Fit
damper coil towards cylinder head.
Cylinder liners:
TP, o Dry.
Material ..... e Cast iron.
LOCation ... .ot i Flange.
[ S LI = - L 0,20 mm {0.008 in).
Fit (service) .......................... e Transition 0,025 mm (+0.001 in) .
Liner flange relationship to top face of cylinderblock . ........ ... 0,05 mm {0.002 in) ABOVE to
0,10 mm (0.004 in) BELOW.
Pistons:
ASSEMbDIY .. e e Fit cavity towards fuel injection pump side of
engine.
Gudgeonpin . ... ... Fully floating.
Piston heightto cylinderblockface ........................... 0,18 mm (0.007 in) ABOVE 1o
0,mm {0 in) ZERO.
Piston ring layout:
No 1 compression ... ... ... i e e Chrome barrel faced, internal chamfer.
Gap ......... T ©,25-0,71 mm (0.010-0.028 in).
NO 2 COMPressioON .. ... ettt et iea e, Chrome face tapered.
Gap ........- e e e 0,20-0,61 mm (0.008-0.024 in).
NO 3 COMPrassion .. ... . ittt e c e ean, Chrome face spring loaded conformable.
L€ 7Y o S 0,25-0,84 mm (0.010-0.033 in).
Connecting rods:
Bigendbearingundersize ................. ...l 0,25 mm (0.010 in).
0,51 mm {0.020 in).
) ] 0,76 rm (0.030 in).
Smallend bearing diameter .................. . il 34,93-34,96 mm (1.3757-1.3765 in).
Crankshaft:
Regrind sizes ...... ... .. i 0,25 mm (0.010in).
0,51 mm (0.020 in).
] 0,76 mm (0.030 in).
Numberofmainbearings ....................... ... 7
Methodofhardening . .............c o i induction hardened.
Endfloat ...... .o 0,05-0,38 mm (0.002-0.015 in).
Qil pressure relief valve setting:
WOTKING PIESSUIE ... ...ttt e it eeie e, 3,5-4,1 bar (50-60 Ibffin?).
MInimum Oil PIESSUIE . ... .. ..ot 2,0 bar {30 Ibfin?) at maximum working speed and

normal opéerating temperature.
Cooling system:

Fanbeltdeflection ...... ... ... oiririiii i 10 mm (3/8 in)
Thermostat:
QUENTY - -+ v e v et 2
11, <= TS By-pass blanking
Opening temperature (nominal) ........................... 82° C (180° F)
Capacities:
Cooling System ... .. . 20,1 litre (4.42 imp gal)(5.39 US gal}
Engine sUMP . ... 15,4 litre (3.38 imp gal)(4.06 US gal))

Bolt torques — see page 21
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1006 SERIES TRACTOR ENGINE DATA 3A-07
Specifications:
MaKe . s Perkins diesel - naturally aspirated.
1E'ype ...................................................... Water cooled direct injection.
ngineModel NO ... .. ... . 1006.6.
Engine build code:
ME3OBtractor .......... it s YA 31251,
ME39Oractor . ... e YA 31240.
BT . .. e s 100 mm (3.937 in).
OKE . . i 127,0 mm (5 in}.
Cubiccapacity ... ... .. i 6,0 litre (365 cubic in).
Noofcylinders ................ N AP 6 in-line.
0T e = = 1,5,3,6 2, 4.
Direction of enginerotation ................... ... ... ..l Clockwise from front.
Compressionratio ........ ... .. ..o i 16.5:1.
Power ratings £5% PS hp kw
MF 396 tractor:
e Engine power at flywheel at2200rev/imin ............... 100 .... 986 .... 735
® PoweratPTOat engineratedspeed .................. 89 .... 878 ....655.
® Maximum engine torque at 1200 rev/min ................ 388 Nm (286 [bf ft).
MF 399 tractor:
¢ Engine power at flywheel at 2200revimin ............... 104 ... 1026 ... 765
¢ PoweratPTO at engineratedspeed .................. 92 .... 91..... 67.9.
® Maximum engine torque at 1200rev/min ................ 430 Nm (317 Ibf ft).
® To DIN 70020 Standard.
Engine Speeds:
MF 396 and 399 tractor:
Lowidlespeed ...ttt s 750 rev/min.

Ratedspeed ...............cccciviivenen.s 2200 rev/min.
Maximurn no-load speed 2310 rev/min.

Fuel injection pumnp:

MaKE .. e CAV.
177 == S DPA - self-vent.
Fuel pump code - Standard (MF 396} ..................... 26430629/ K/3/2310.
Fuel pump code - Standard (MF 398) ............ ... ... 2643D804/UK/2/2310.
Pump rotation (MF 396and399) ................oovveno.. Clockwise.
No 1 cylinder outlet letter (MF 386and 389) ................ Y.
Govemnor spring positioncode (ME386) ................... 3.
Governor spring positioncode (MF399) ................... 2.
Engine checkingangleat TDC(MF396) ................... 3286.5°
Engine checkingangleat TDC{(MF339) ................... 325.5°
Fuel pump checkingangle (MF396) ....................... 337.5°
Fuel pump checkingangle (MF399) ....................... 334°
Static timing BTDC (MF 396) .............oooiiiiiiiot 22°
Statictiming BTDC(MF399) ............... .ol 17°
Fuel injectors:
MaKE . ittt CAV.
Code .. e e JU.
Holder ... ... e LRB 67014.
NOZZlE ... e JB 6801106.
Set and re-Set PIESSUIE .. ... ..ecnrenann e iiiaariinanins 223 bar (3234 Ibffin?).
Valve tip clearance:
= O 0.2 mm (0.008 in) cold.
Exhaust ... . e 0.45 mm (0.018 in) cold.
Valve guides:
Stand-out above spring seating face: _
Infet and exhiaust . . .. e 15,10 mm (0.594 in}.
Valves:
Valvefaceangle .........c..ivrie i e 45°
Valveseatangle. .. ... ..o 46°
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Valve recession:

NEW T . . i e e e 1,27-1,60mm 50.050-0.063 in).

NEW @XIEUSE . ... e et e e e 1,28-1,83rmm (0.050-0.072 in).

Service inlet ~ maxdmuim. ... .o 1,85 mm (0.073 in).

Service exhaust - Maximum, .. ... 2,08 mm (0.082 in).

Valve seat inserts: ... oo e No.

Valve SPIHNGS: - ..o Single valve springs fitted on inlet and exhaust.

Cylinder liners: :

Type ~ ProdUCHION ..o ovee i e Dry, interference fit, flanged.

TYPE - SEIVICE ... i Dry, transition fit, flanged.

Material .............. ... ool e Cast iron.

Liner flange relationship to top face of cylinderblock . ........... 0,10 mm {0.004 in) ABOVE to
0,10 mm {0.004 in) BELOW.

Pistons:

17 == S "‘Quadram’ combustion bowl, controlled expansion,
inserted top ring groove.

Gudgeonpin ..ol e Fully floating.

Piston height above top face of cylinderblock ................. 0,14 mm (0.005 in) ABOVE to

0.36 mm {0.014 in) ABOVE.
Piston ring layout:

TOP COMPIESSION .. ..ottt i Barrel face, molybdenumn insert, with chamfer at
the top of the inner face.

BAD .ot 0,40-0,85 mm (0.016-0.033 in).

NOZ2 COMPresSion ... .vvnrt it iy Taper face, cast iron.

7T 0,30-0,76 mm (0.012-0.030 in).

Ol SCTAPET ... . .. it e e i e Coil spring loaded, chrome face.

{72« O 0,38-0,84 mm (0.015-0.033 in).

Connecting rods:

1] o= 2 'H' section, square shape small end.

Cap location .. ... ... Serrated face.

Crankshaft assembly:

Regrind sizes ...... .o oo 0,25 mm (0.010 in}).

0,51 mm (0.020 in).
0,76 mm {0.030 in).

Method ofhardening . . ...« « oo e Induction hardened.

BN f0at . ... e e e 0,05-0,38 mm (0.002-0.015 in).

Maximum permissibleend float ........... ... ... ...l 0,51 mm (0.020 in).

Lubricating oil pressure:

Minirmum oil pressure at maximum engine speed ............... 2,0 bar {30 Ib#in?) at maximurm working speed and

normal operating temperature.
Cooling system:

Waler DUMD YD .. e i Centrifugal, gear driven.
Fanbeltdeflection ... c.o oo 10 mm (3/8 in) or 350 N (80 ibf).
Radiator pressurecaprating .................. .. ... ... 0.75 bar (10 Ibf/in2).
Thermostat:
1, L= 3 S Twin, wax pellet, by-pass blanking.
QOpening temperature (nominal} ........................... 82° C (180° F).
Fully open temperature (nominal) .................. ... ..., 95° C {(203° F).
Valve lift - fully gpen ... o 9,1 mm (0.358 in}.
Capacities:
COOliNG SYSIEM .. ..ot e i 32,0litre (5 imp gal) (6 US gal)
ENGINE SUMP . ... vttt 14,3 litre (3.1 imp gal) (3.8 US gal))

Bolt torques — see page 21
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ENGINE BOLT TORQUES

Bolt Torques — AD3.152 engine:

Cylinderhead nuts ... ... ... i
Cylinderhead nuts/setscrews ........................... e
Connecting rod self locking nuts {(Notplated) ..................
Connecting rod nuts (Cadmiumplated) .......................
Connecting rod nuts (Phophated) ............................
Main DEANNGS . ... vt vttt e e e
Flywheel ... ... e e
Crankshaft balancewseights ........ ... ... ... . ............
Crankshaft pulley setscrew with 4,8 mm (3/16 in) thick washer . ..
Crankshaft pulley setscrew with 8,9 mm (0.35 in) thick washer ...
Camshaftdrive gear . ............iiviiivirriiionaaeennn,
o 1= e = T
Injector securing nuts/setscrews .......... .. ...
Enginebackplate ... ... o

Bolt Torques — AT3.1524 engine:

Cylinderhead (cold) ........... ..o i
Connecting rod .. ... oot e
Mambearings ...
Flywheel ...
Crankshaft balance waight .. ... ... .. .. ieiiiaiiiana,
Crankshaft pulley setscrew with 8,9 mm {0.35 in) thick washer ...
Camshaftdrive gear - ............ .. i i
dlergear ... ... e
injector securing nuts/setscrews ...
Enginebackplate ........ ...

Bolt Torques — A4.236 engine:

Cylinderhead (€old) - ... oo e
Connecting rod .. ... e
Mainbearings .......covivi i
Flywheel ... . e
Camshaftdrive Gear .. ... .. e
ldler gear ... ... e
Crankshaft pulley (single boltandwasher) .....................
Crankshaft pulley (Three 716 in UNF screws) ..................
Atomizersecuring MUtS ... ... i e
Atomizerclamp nuts .. ... .. e
Balancerunit ..... e e

Bolt Torques — A4.248 engine:

Cylinderhead (cold} .. ....ooveiin i i
Connecting rod .. ..o o e
MaINDBAMANGS ... ovrer ettt e
Fiywheel ... ... oo i
Camshaftdrive gear ......... ..o i aaas
Idler gear ...
Crankshaft pulley (single boltandwasher) .....................
Crankshaft pulley (Three 7/16 in UNFscrews) ..................
Atomizersecuring MUES . . ...
Alomizer Clampnuts ... ... e
Balancer Unit . ... ... i e

M-F 300 series

(60 Ibf ft).
(70 Ibf ft).
(70 ibf £).
(45 Ibf ).
(60 ibf £).

(110 Ibf ).

(78 Ibf ft).
{55 1bf ff).

(105 Ibf ft).
(240 Ibf 1),

(21 Ibf ft).
(50 Ibt ft).
(12 Ibf ft).
(36 It ft).

(80 Ibf ).
(60 Ibf 1),

(110 lof ).

(74 Ibf ).
(55 1bf f1).

(240 Ipf ).

(21 Ibf ).
(50 1bf ft).
(12 Ibf ).
(45 Ibf ).

(88 Ibf ft).
(95 Ibf 1),

(180 Ibf ).

(74 [bf f1).
(50 [b ft).
(30 Ibf ft).

(285 Iof ft).

(70 1of ).
(14 Ibf ft).
(9 Ibf f).

(36 Ibf f1).

{100 Ibf ).

(95 Ibf ).

(180 Ib ft).

(74 Ibf ft).
(50 Ibf ft).
(30 Ibf ft).

(285 1bf f1).

(70 Ibf ).
(14 bt f).
(9 1ot ).

(36 Ibf f).
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ENGINE BOLT TORQUES

Bolt Torgues — AT4.236 engine:

Cylinderhead {cold) ... ... i i i e 120 Nm
Connecting rod .. ... it e 129 Nm
Mainbearings ... ..o e 244 Nm
Flywheel ... 100 Nm
Camshaftdrivegear ............. ... . . it in. 60 Nm
IdlEr Qear . . 40 Nm
Crankshaft pulley (single bot andwasher) ..................... 390 Nm
Crankshait pulley (Three 7116 in UNFscrews) .................. 90 Nm
AOMIZEr SECUNNG NULS . ... .o e e 18 Nm
Atomizerclampnuts .. ... 12 Nm
BalanCer Unit . .. oo vr et e e 50 Nm
Bolt Torques A6.3544 engine:

Cylinderhead (fargestud) ......... ..ot 156 Nm
Cylinder head (12pointscrews) ...................... ... ... 38 Nm
Connecting rod {phophated} . ....................... . ... 129 Nm
Main BeariNgs - - o e 270 Nm
FWHERl L. e 100 Nm
Crankshaft pulley (cadmium plated) .......................... 88 Nm
Crankshaft pulley (phosphated) ..... ... ... o L 125 Nm
Camshaftdrive Gear . ... ...t 68 Nm
[T g T 49 Nm
Injector securing nuts/setscrews ......... ... oo 16 Nm
Auxiliary drive shaftgearbolts ..................... ... ..., ... 30Nm
Boit Torques — 1006 series engine:

Cylinderhead ............ .. i
Connecting rod NUES . ........v i eas 125 Nm
MaiIMDEaNNGS - - oottt e 265 Nm
Rear ol housing . ... ..o e e 22 Nm
Rear oil housingtobridgepiece .. ...............oo oLt 18 Nm
Bridge piecetocylinderblock . ... ..l 16 Nm
Fiywheel ... . e 105 Nm
Crankshafipulley .. ... .o 115 Nm
Camshaft driive Gear ...t e 78 Nm
idlergearhub .. ... .. . 44 Nm
Fuel injection puUMP NUE .. ... e 80 Nm
Injector retaining NUES .. ... .o e 12 Nm

M-F 300 series

(88 Ibf ft) plus 1/2 turn.
(95 Ibf ft).
(180 Ibf ft).
(74 Iof 1),
(50 Ibf ft).
(30 Ibf ft).
(285 ot ).
(70 Ibf ).
(14 Ibf it).
(9 Ibf ).
(40 Ibf ft).

(115 Ibf )
(28 Ibf f1)
(95 Ibf f1)
(200 Ibf ft)
(74 Ibf ft)
(65 Ibf ft)
(92 Ibf ft)
(50 Ibf ft)
(36 Ibf ft)
(12 Ibf 1)
(22 bt 1)

See engine workshop service manual.

(92 Ibf f).
(196 Ibf ft).
(16 Iof f1).
(13 Iof ).
(12 1of f).
(77 Ibt ).
(85 Ibf ).
(58 Ibf f).
(33 Ibf f1).
(59 Ibf ft).
(@ Ibf ).
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GENERAL NOTES

The following notes refer to the A4.236 engine on page 3A-8.

> Engine serial number U261449S introduced into tractors as follows:

MF 362 tractor - first production.

MF 365 tractor - two-whee! drive - N2929 onwards, built 19th August 1988
MF 365 tractor - four-wheel drive - N29314 onwards, built 19th August 1988
*k Engine serial number U261449S introduced into tractors as follows:

MF 372 tractor - first production.

MF 375 tractor - two-wheel drive - V49006 onwards, built 4th January 1988
MF 375 tractor - four-wheel drive - V49002 onwards, built 4th January 1988

The following notes refer to the A4.248 engine on page 3A-11. .

% Engine serial number U226835S introduced into tractors as follows:

MF 382 and 383 tractor - first production.

MF 390 tractor - two-wheel drive - N05287 onwards, built 3rd March 1988.
MF 390 tractor - four-wheel drive - N05294 onwards, built 3rd March 1988.

The following notes refer to the AT4.236 engine on page 3A-14.

%k Engine serial number U219832S introduced into tractors as follows:

MF 390T tractor - first production.

MF 398 tractor - two-wheel drive - NO6042 onwards, built 7th March 1988.
MF 398 tractor - four-wheel drive - N05290 onwards, built 3rd March 1988.

The following notes refer to the A6.3544 engine on page 3A-16. .

* Engine serial number U793031P introduced into tractors as follows:
MF 389 tractor - two-wheel drive - N03471 onwards, builtt 19th February 1988.
MF 399 tractor - four-wheel drive - N04024 onwards, built 22nd February 1988.

Also MF 399 tractor - two-wheel drive serial number V52163 and MF 393
four-wheel drive tractor serial number VF52177 both built on 27th January 1988
and despatched to North America.
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. COOLING SYSTEM

COOLING SYSTEM
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4A-02
COOLING SYSTEM .

Specification
Capadities
M-F 340, 350, 355, 360 ....ccoevmemcenrmrerereceeecmiesesssssnnsesneanes 9.8 litre {2.2 gal) (2.6 US gal)
MEBB2..oonieeereeeeensesessaisassessseris s e sssssisssnsssns e srsasr s 14,4 fitre (3.17 gal) (3.8 US gal)
M-F 365, 375, 383, 300 ...oovveerreererereeenesessesses s ceeeeeerares 15,1 fitre (3.32 gal) (3.9 US gal)
M-F 390T, 398 ..ot se s sberesss s e saeenans 15,5 litre (3.41 gal) (4.09 US gal)
MEF 99 essr et ms e sms e 20,1 fitre {4.42 gal) (5.3 US ga))
M-F 399-1008 SETES BNGING-....wwerrersemreresnessesmremeas s ssrssesane 23 fitre (5.0 gal) (6.0 US gal)
Radiator cap pressure fating ... sseesessrenns 0,75 bar (10 Ibf/in?)
Themmostat
M-F 34010358
QUARLY . .eeeeee ettt e 1
Y o= J SO OTUURUPPPPRUTURN Bypass
Opening temperature (Nominal)............coovviienicecn. 82°C (180°F)
M-F 399
QUENTLY .. eeeeeeeeeeeriimrire e st s s s st 2
L 177 o - TSP P TR UPPRSP Bypass blanking
Opening temperature (Nominal)............oooiiiviiiiiiereees 82°C (180°F) .
Fan beit deflection
M-F3401t0 398 ... e 19 mm (0.75in}
M-F 399, iieeeererm et sree e e rreemramate e e e mnnaans e arananeesen 10mm (0.375in)
Fault Diagnosis

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

overheating.
FAULT POSSIBLE CAUSE SUGGESTED REMEDY
Overheating Engine racing or pulling hard Select the correct gear to suit conditions
Radiator water level Fill to the correct level, check for leaks at
joints and hoses, rectify as necessary
Loose fan belt Adjust the fan bell tension
Radiator cap leaking or valve spring Replace the radiator cap
defective
Radiator matrix blocked Clean the radiator using a reverse flow of
air or water .
Water flow restricted Check the thermostat operation and
replace if necessary
Reverse fiush the cooling system
Service or renew the water pump
Engine runs cool Op?jra)ting conditions {cold head Blank off a portion of the radiator
nds
[Thermostat stuck open Replace the thermostat
Frost Precautions

There are three main methods of protecting the cooling
system during frost conditions:

1. Draining the cooling system after each days work. 3. Anti-Freeze Solutions.

This method leaves the system unprotected in the Generally the most efficient method of protecting
idle periods during the day, and in extreme condi- cooling systems but, due to the penetrating prop-
tions the cooling may freeze while the engine is erties of the solution, all hoses and joints should be in
running. Erosion of the water pump impelior may be good condition. A cooling system which is normally
accelerated in hard water conditions due to the free of leaks may well develop them when filled with
frequent draining and refilling of the system. anti-freeze. | eakage may not occur immediately

2. Use of heated premises, engine or sump heaters. after initial filling of the system but may develop

This method also leaves the engine unprotected shortly afterwards. This should be considered and
during the idle periods of the day and extremely cold the necessary checks carried out.
conditions.
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4A-03

COOLING SYSTEM

THERMOSTAT CLOSED AS DURING WARM UP,
IN COLD AMBIENTS OR UNDER PART LOAD. TL480

General Description

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 boll. 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.

The thermostat fitted to the engine is a by-pass
blanking type. These can be identified by the vatve disc

M-F 300 Series

at its base. This type of thermostat regulates the flow of
water through the radiator or by-pass pont.

When cold the by-pass port is fully open and the
connection to the radiator is closed; when hot the
by-pass port is closed and the connection to the radiator
is open. If the blanking by-pass thermostat is removed,
the greater water flow will be through the by-pass and not
the radiator, resulting in severe overheating and
consequential damage. Do not run the engine without the
thermostat.

Repair information on the water pump and thermostat
will be found in the Engine Workshop Manual.
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4A-04

COOLING SYSTEM

Radiator — 3 Cylinder Engines

Removal and Refitment 4A-01

Removal

. Remove the jubilee clip and centrifugal pre-cleaner.
Remove the bonnet.

Remove both lower side panels.

Disconnect the headlights.

Remove the front grille.

Remove the battery. (Disconnect the negative (-)
terminal first.)

Drain the radiator. (Ensure a suitable size container
is available.)

8. Raise the fuel tank on its left hand side and support it
so0 that it does not block the removal of the radiator.

9. Disconnect the top and bottom hoses.

10. Disconnect the air cleaner hose at the air cleaner
end,

11. Remove the upper section of the exhaust pipe.

12. Remove the cross member bracket supporting front
of fuel tank.

13. Remove the bolts from the side support rail and lift
the rail away.

14. Remove the top radiator stay.

15. Remove the hydraulic pipe, oil fiiter to rear of tractor.

16. Unscrew and place the fan shroud over the water
pump.

17. Slacken the two lower securing nuts and lift the
radiator away 1o the left-hand side.

Refitment
18. Reverse procedures 1to17.

19. Refili the radiator with the original solution of water
and anti-freeze or with a fresh solution. Always use
M-F Anti-Freeze.

oWk W
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4A-05
. COOLING SYSTEM

Radiator — 4 & 6 Cylinder Engines
Removal and Refitment 4A-02

Removal
Remove the jubilee clip and centritugal pre-cleaner.

Remove the bonnet, complete with the silencer,
exhaust pipe and air cleaner.

Remove both lower side panels.

Drain the radiator. (Ensure a suitable size container
is available.)

Disconnect the top and bottom hoses.

Disconnect the oil cooler suppty and return pipes, if

fitted.

. Remove the oit cooler and plug the pipes.

. Unscrew and place the fan shroud aver the water
pump.

. Remove the four radiator securing bolts.

. Lift the radiator up and out between the fueltank and
the fan shroud.

Refitment

11. Reverse procedures 1 to 10.

12. Refill the radiator with the original solution of water
and anti-freeze or with a new solution. Always use
M-F Anti-Freeze.

OO

o o
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4A-06
COOLING SYSTEM .

Fan Belt
Adjust 4A-03
Adjust
1. Remove the right-hand bonnet lower side panel.
2. Slacken the nuts and bolts on the alternator securing
bracket.

3. Setthe fan belt deflection between the crankshaft
and alternator pulleys to 19 mm (0.75 in) for M-F 350
to 398 tractors and 10 mm (0.375 in) for M-F 399
tractors.

4. Retighten the alternator securing nuts and bolts to
the bracket.

5. Replace the lower side panel.

Note: On M-F 399 the fan beits are fitted in pairs. If one
beft is wom a new pair of belts should be fitted.

M-F 300 Series |ssue 1
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5A-1
. AIR SYSTEM

AIR SYSTEM
Section5-Part A

Table of Contents
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5A-2

AIR SYSTEM

TL 1852

1. Pre-cleaner

2. Intake pipe

3. Main filter element

4, Safety filter element

5. Pipe to engine inlet manifold

GENERAL DESCRIPTION

The air intake system consists of a pre-cleaner and a dry
type air cleaner with a safety element or an oil bath type air
cleaner in place of the dry type.

The air pre—cleaner uses the centrifugal principle, forcing
intake air into a circular motion. Larger particles of dirt are
flung out and collected in a detachable fransparent dust
bowl.

Dry air cleaner

Under the influence of the suction generated by the
engine, the intake air flows through the intake pipe from the
pre-cleaner into the cleaner body. The air passes through
the main filter element and a safety element before being
sucked in by the engine.

A restriction indicator switch, in conjunction with an air
cleaner indicator light located in the instrument cluster,
shows when the air cleaner element requires cleaning.

M-F 300 series

6. Filter restriction indicator
7. Filter gauze

8. Removable filter gauze
9. Qil bowt

10. Lubricating oil

The main element may be washed up to a maximum of six
times. The safety element must not be washed.

Qil bath air cleaner

Airis drawn into the cleaner from the pre-cleaner down the
central tube into the removable base. The base of the
cleaner is fitted with lubricating oil to collect and retain the
dirt. The change in direction that the air has to make to
pass up through the filter gauze causes the heavy
particles of dust and dirt to fall out into the oil.

The lower section of the gauze filter is removable for
cleaning.

Cleaned air, after passing through the filter, is sucked in by
the engine through the intake manifold. No restriction
indicator is fitted to this type of cleaner.
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5A-3
AIR SYSTEM

Dry Air Cleaner
Servicing 5A-01 —

Procedure

3 cylinder engine tractors
1. Disconnect the headlights and remove the front grille.

2. Loosenthe hand knob and swing out the air cleaner for
access.

1EYil}

N i

i

4 & 6 cylinder engine tractors
1. Raise the left-hand bonnet side panel.
2. Clip the bonnet in position.

All models
3. Remove the retaining screw, then carefully slide out the
main element.

NOTE: Damaged elements must not be washed and
reused. DO NOT attempt to clean the inner SAFETY
element.

4. Remove all the loose dirt from the element with
compressed air or water:

a. Compressed air at 7 bar (100 Ibf in?} maximum with
the nozzle held at least 25 mm (1 in) away from the
element.

b. Water hose at 3 bar (40 Ibf in?) maximum without a
nozzle.

5. Mix 30g (1 0z} (2 tablespoons) of automatic washing
machine detergent per 10 litre (2 gal) (2.5 US gal) of
water (approximately half a cup per 16 litre (6 gal}{7US
gal). Stronger solution costs more and is not needed.

6. Soak the element in the solution for 15 minutes. Do not
sogk for more than 24 hours.
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5A—4

AIR SYSTEM

7. Swish the element around in the solution o help

remove the dirt.

8. Rinse the element from the ‘clean’ side to the ‘dirty’

10.

11.

12.

13.

14.

15.

16.

side with a gentle stream of water (less than 3 bar (40
Ibf in?)) to remove all the suds and dirt. If the clean side
has been contarminated with dirty water during the
soak cycle, rinsing from both sides will be necessary.

. Dry the element before reuse. Warm air must be

circutated at less than 709C (1600F). DO NOT use a
ight bulb to dry the element. The element can be dried
in an electric oven.

Inspect the etement for holes or tears by looking
through it iowards a bright light. Check for damaged
gaskets or dented metal parts. DO NOT reuse a
damaged element.

Protect the efement from dust and damage during
drying and storage.

Befare refitting the element, wipe out the air cleaner
body with a damp cloth to remove any loose dust.

Slide the cleaned element back into place and secure
with the retaining screw,

If the warning light comes on after a very short interval
of working, the main element is unfit for service and
must be replaced.

However, if after replacement of the main element, the
warning light stays on, the safety element must also be
replaced - DO NOT attemnpt to clean it.

The inner safety element must be changed every three
main element changes.

Change the elements after six washings or when
damage or inefliciency becomes apparent.

M-F 300 series
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5A-5
. AIR SYSTEM

NOTE:
¢ Always keep at least one spare main element .
and inner safety element avallable ready for use . == —
to prevent excessive out of service time. J\
e Store the spare elements in a cool dry place and C —_—Kﬁi':'\

protect them from dust and damage.

e Mark the main element end plate after each
washing — DO NOT wash the main element more : |
than six times.

® DO NOT attempt to blow the main elementctean ———
using the tractor exhaust gases. L

¢ Never add oil to the dry air ¢cleaner.

e Never use petrol (gasoline), paraffin or cleaning [ PEH LA

soivents to clean the element. . 2

17. Replace the air cleaner element. :

Qil Bath Air Cleaner f il .
Setrvicing 5A-02 ’ _ lk H 3

|
@ rour MLi— I e

3 cylinder engine tractors

1. Discannect the headlights and remove the front grille
for access. A

4 & 6 cylinder engine tractors
1. Raise the lefi-hand bonnet side panel for access. [T\

All models

. Release the three clamp fasteners.
. Remove the bowl.

. Remove the filter element.  e— —

. Drain the bowl and carefully clean it. .
. Wash the element in paraffin or diesel fuel, and dry off.

/
. Refill the bowl with clean engine oil to the level ——

N oo b wiN

indicated but no higher.

8. Refit the element in the oil bath.

9. Refit the oil bath to the air cleaner, ensuring that the oil /
seal is correctly seated and the clamp fastener is TL 484

. properly engaged and secure. T— 3

Air Pre-Cleaner

Servicing 5A-03

Procedure

1. Remove the central nut on the pre-cleaner and remove
the top cover and bowl.

2. Clean out all dust and dirt and re-assemble.
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FUEL SYSTEM
FUEL SYSTEM

Section5-PartB

Table of Contents
Operation No Description Page No
—_— Specification 2
—_ General Description 2
5B-01 Fuel tank 3 cytinder engines — Removal 4
5B-02 Fuel tank 4 and 6 cylinder engines — Removal 4
5B-03 Fuel gauge sender unit 3 cylinder engines — Removal 5
5B-04 Fuel gauge sender unit 4 and 6 cylinder engines — Removal 6
5B-05 Throttle controi cables — Rermnoval 6
5B-06 Fuel cut-off cable (Stop control) — Removal 7
5B-07 Fuel filter — Servicing 8
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5B8-02

FUEL SYSTEM

Specification

General Description

Fuel tank capacities
M-F 340, 350, 355, 360........... 68 litre (15 gal) (18 US gal)
MF362.....ccivieeeeenen. 7B litre (16.5 gal) {(19.8 US gal)
M-F 36510398 .................. 108 litre {24 gal) (2874 US gal)
M-F 399 and Hiline ................ 118 fitre (26 gal) (31 US gal

Hiline models with

air condiioning ......ceeeereeeee. 114 litre {25 gal) (30 US gal)

M-F 300 Series

The fuel tank is located over the engine on tractors with
3 cylinder engines and in front of the radiator, between
the front grille and two side panels on 4 and 6 cylinder
engines.

The fuel tanks are fitted with a fuel gauge sending unit
attached to the top of the tank on 3 cylinder engines and
on the right-hand side on 4 and 6 cylinder engines.

The fuel filler cap is vented for safety.

The fuel transfer pump is a diaphragm-type pump,
driven by the engine camshaft and attached to the
right-hand side of the engine.

The pump can be manualy operated, eg for removing
air from the fuel system. Fuet is fed from the fuel tank
through either a single of dual filter to the fuel injection
pump.

The fue! filter(s) are equipped with a water trap below
the filter element. A water drain plug is provided to drain
off any water or sediment. .

Tractors are equipped with “Thermostarnt” starting aid.
Pressurised fuel is taken off the fuel filter to the burner
located in the intake manifold through a fuel line. A
filament inside the burner receives current from the
batiery and a heai-sensitive vaive which opens during the
cold starting procedure. The thermostart is controled by
the key start switch when turned to the cold start or
pre-heat position. By turmning the key switch to the cold
start position, the filament is heated, which, in tumn, ignites
the fuel, thus providing the engine with preheated air for
easier starting.

The desired speed is selecied by means of a hand or
foot throttle. The position of these levers controls, through
the governor on the fuel injection pump, the amount of
fuel being injected into the cylinders.

The hand throttle shait is self-tocking. Two spring-
loaded friction discs keep the hand lever in the position
selected.

Flexible control cables are used to convey the
movement of the hand and foot throttie to the fuel
injection pump.

With engine running at slow idle speed, the slow idle
stop screw contacts the control lever. When the hand
theottle is tutned in a clockwise direction to its stop the
engine speed is increased to its maximum.

The engine is stopped by means of a shut-off cable.
One end of the cable is connected to the fuel injection
pump stop lever, the cther to a red knob on the tractor
instrument panel.
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5B-03

FUEL SYSTEM

M-F 300 Series

Fuel system 4 cylinder engine
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g /
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f
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.
1. Fuel tank 6. Fuelfilter
2. Fuelinjectors 7. Watertrap
3. Thermostart 8. Fuelinjection pump
4, Fueltap 9. Fueltank sending unit
5. Transfer pump 10. Fuel suction pipe
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5B-04
FUEL SYSTEM .

Fuel Tank 3 Cylinder Engines
Removal and Refitment

Removal
1. Loosen the jubilee clip and remove the centrifugal
pre-cleaner.
2. Remove the bonnet.
3. Disconnect the two fuel lines.
4. Drain the fuel tank at the fue! tap.
Note: A container of 68 litre (15 gal) (18 US gal)
maxirnum is required, if full.
5. Disconnect the tank sender unit. (Mark the three
wires to assist refitment.)
6. Remove the nuts and boits securing the left side of
the fuel tank.
7. Remove the remaining nuts and bolts securing the
fuel tank.
8. Liftthe fuel tank away.

Refitment
9. Reverse procedures 1t0 8.
10. Refill the tank.

Fuel Tank 4 and 6 Cylinder Engines
Removal and Refitment 5B-02

Removai
1. Remove the front weights.
. Remove the front weight frame.
. Remove the bonnet, complete with exhaust pipe and
air cleaner.
. Disconnect the headlights.
. Remove the grille.
Remove the side panels.
Disconnect both side support rails at the front.
Remove the nose.
Disconnect the fuel sender unit. (Mark the three wires
to assist refitmerit.)
10. Drain the tank using an electric pump.
Note: A container of 108/126 litres (24/28 gal) (28/33
US gal), depending upon model, is required, if full.
11. Disconnect the fuel lines.
12. Slacken the right-hand side raii at the rear to
disengage the rubber mounts side rail to tank.

w N

O~ ;A
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5B8-05
. FUEL SYSTEM

13. Remove the fuel tank. (O

Refitment

14. Reverse procedures 110 13 except: When refitting
the fuel tank, ensure that the top of the front support
casting and the bottemn of the tank are clean.

15. Refill the fuel tank.

Fuel Gauge Sender Unit 3 Cylinder Engines
Removal and Refitment 5B-03

Removal
1. Remove the centrifugal pre-cleaner.
2. Remove the bonnet.
3. Disconnect the sender unit wires. (Mark the wires to
assist refitment.)
4. fFiotate the securing ring anti-clockwise until it comes
ree.

5. Lift out the sender unit and fipat.

. Refitment

6. Reverse procedures 1to5.

Note: Ensure when refitting the fuel tank sender unit
that a new rubber seal is used.
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5B-06

FUEL SYSTEM

Fuel Gauge Sender Unit 4 and 6 Cylinder
Engines

Removal and Refitment 5B-04

Removal

1. Raise the left hand bonnet side panel.

2. Remove the left hand lower side panel.

3. Drain the tank to below the sender unit using an
electric pump.

4. Disconnect the sender unit wires. (Mark the wires to
assist refitment.)

5. Disconnect the fuel line.

6. Rotate the securing ring anti-clockwise until it comes
free.

7. Withdraw the sender unit and float.

Refitment
8. Reverse procedures 1to 7.

Note: Ensure, when refitting the fuel tank sender unit,
that a new rubber seal is used.

Throttle Control Cables

Removal and Refitment 5B-05
Removal

Foot Throttle Cable

1. Disconnect the throttle control cable at the foot
control mechanism by under the right-hand fool piate
by removing the spring clip.

2. Unscrew the adjusting nut and remove the cable
from the bracket.

3. Pullthe cable through from the left-hand side of the
engine.

4. Remove the foot and hand throttie junction box from
its bracket on the teft-hand side of the engine.

5. Disconnect the spring on the fuel injection pump.

6. Remove the split pin and disconnect the control
cable to the fuel injection pump.

7. Remove the four screws retaining the two halves of
the junction box.

8. Split the junction box and remove the foot throttle
control cable.

Hand Throttle Cable
9. Remove the instrument lower panel.

10. Disconnect the horn push and other switches, if
fitted.

11. Remove the clip securing the cable end to the hand
lever.

12. Remove the clevis from the pin and the cable from its
retaining bracket.

13. Pullthe cable through from the instrument panel
side.

M-F 300 Series
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5B-7
. FUEL SYSTEM

Refitment
Foot Throttle Cable
\ ™~

14. Reverse removal procedures 1 10 8.

Hand Throttle Cable =

15. Reverse removal procedures 9to 13 and 410 8. = . =

NOTE: When fitting a new cable, ensure that there N\ (24 A [[
® —

=

are no sharp bends.

Adjustment of cables /

16. Open the hand throttle until the lever contacts the / ).
steering column. - - / l i

17. Adjust the fuel pump operating cable until the pump : T

' lever contacts its maximurn engine speed stop. h {

18. Close the hand throttle until the fuel pump lever , (
contacts its minimum engine speed stop.

19. Slacken the bolt and adjust the minimum stop cam ,—‘1?[2315

. against the throttle lever (16). | P

20. Set the hand throttle in its maximum position.

21. Depress the foot pedal to its maximum down position.

22. Adjust the foot throttle cable with the two adjusting
nuts.

23. Adijust the hand throttle lever friction by the self locking
nut.

24. The illustration shows the later arrangement of
connecting the throttle cable to the fuel pump with a
spring. This was introduced in March 1994 and should
be incorporated onto earty tractors to prevent cable

breakage.
Fuel Cut—off Cable — Stop Conirol
Removal and Refitment 5B—06
Removal

1. Loosen the securing screw on the fuel cutOoff lever on
top of the fuel injection pump.

. Release the cable from its clamping bracket,
. Pull the cable away from the fuel pump.
. Remove the instrument side panels.

. Remove the lower instrument pane! to gain access to
the nut behind the knob.

6. Remove the securing nut at the rear of the 'Pull to Stop’
knob.

7. Pult the cable through from the instrument panel end.

Refitment
8. Reverse procedures 1 to 7 except:

a. Loosen the securing screw and move the fue!
shut-off lever to the ‘ON' position. Retighten the
SCrew.

b. Start the engine and operate the fuet cut-off control
cable to ensure the correct setting has been made
and the engine stops.

TE 503
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5B-08
FUEL SYSTEM .

Fuel Filters
Servicing 5B-07 EC)

Procedure
1. Raise the left-hand bonnet side pane! (on 3 cylinder
models remove the bonnet).
2. Tum off the fuel supply at the tap next to the fuel lift
pump.
Clean the outside of the filter assembly.
. Drain the filter by unscrewing the drain plug.
Remove the cenire bolt.
Remove the element and the bowi from the head and
discard the element.
Note: On 6 cyfinder modets there are two fiters.
7. Reverse procedures 1 to 6 except;
a. Before putting a new element into position, clean
the filter top and the sediment bowl.
b, Ensure that the rubber joints are in good
condition. If not, replace with new joints.
c. Always fit a new element.
d. Remove the air from the fuel system.

LI NI
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CLUTCHES

INDEX

CLUTCH - ROD OPERATED

CLUTCH - CABLE/ROD OPERATED

Issue 2




6A—01

CLUTCH
CLUTCH
Section6—Part A
Table of Contents
Operation No Description Page No
- Specification 2
_ General description 4
. —_ Product changes 5
— Fault finding chart 6
6A-01 Clutch pedal — Adjust 7
6A-02 Clutch pedal linkage — Removal 8
6A-03 Clutch release bearing — Removal 8
6A-04 Clutch release mechanism — Removal 8
6A-05 Dual clutch assembly — Removal 10
6A-06 Dual clutch assembly — Overhaul | 1
6A-07 Split torque clutch assembly — Removal 13
6A-08 Spilit torque clutch assembly — Overhaul 14
. 6A-09 Flywheel pilot bearing — Removal 15
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6A-02

CLUTCH

Specification

Dual Clutch

MODEIS ADDIHCADIE ....oeeeeceeeeeveeeeii e eeeee e eece v emeeeeseneenees M-F 350, 355, 36D, 365, 375, 383 and 390

Clutch diameter

PMEANY PIAIE . oeenes et eeeeee et sesaeesesseasasneens 305mm (12in)
O ONGANY DIAIE oeee et eer e er e e e anens 254mm {10in)

Clutch disc thickness

PrHMErY PIALE ...vvveiiiviiiiiiiiiiersseeee oo rnrsiss e emeeassemeneass 9,22 mm (0.363 in)
WeartolEranCe ............covvreieeeremmmaanrereeernneennnnnesreenaeenas 2,50 mm (0.098 in)

SECONGATY PIAE .....oocivne e eeeeee et e e aeaaaaaneeeaneens 8§ mm (0.3151n)

WEEAT LOIBIANGCE ....oeiiiveee e eeieeeeeae e tiseeeee s ee s ereanensrrnrrrnns 2mm {0079 in)

Primary pressure plate coil springs: Quantity Colour-Code Clamp-Load
M-F 340,350 .. e v vvaae e oo e aaaan 6 Red 442 kg (975 |b)
MEF 385, et e i e ee ettt e et esaa e eeaeeas 9 Green 749 kg (1650 Ib)
MoF 380, BB2...cuueeeoeeeiieeieseseseassnsssssaressesserassessasasnns 9 Green 749 kg (1650 tb)
B T SRR 9 Green 749 kg (1650 Ib)
MAF 375 e e e em e i 9 Green 749 kg (1650 Ib)
MFBB3 Lot rneessrnmnen s rrreceetaeeaaerrrnnrenn s erereeanannnnnnn 12 Red B85 kg (1950 Ib)
VR3O0 Lot tee e e et e e reanaaera e 12 Red 885 kg (1950 ib)

Secondary pressure plate Belleville spring Colour-Code Clamp-Load
M-F 340, 380 ... cooveueereearereeneenesmeeeescrersess s s e s esnasesneanasens Dark blue 568 kg (1250 Ib)
ME B3B8, ettt eeeeeeieraaeseen e aaant e e an e een e naanaeaenrarrren Dark green 749 kg {1850 1b)
MoF 380, 382 . -vevevneneeoeieteteresereseebimessestesassesesessenserens Dark green 749 kg (1650 Ib)
VFBB5 e et eeee e eeeeaeeene e e e e e e e anteenennan Dark green 749%g (1650 Ib)
M7 D i e rerre e e e e e s s a s e eeecn e sasen Dark green 749kg (1650 |b)
MFBB3 oo oiiictitiierrrrr et s e a e e e e s s s aaaaaes Orange 749 kg (1950 Ib)
Y = o OO T PR PUUPRTL Orange 885 kg (1950 Ib)

Release lever height

B05MM{12INICIIIEN ooeoreeiee e eeee e eveeanees s eenannas 82,31-82,55 mm (3.25-3.28 in)

PTO clutch adjustment

StOP DOl AQJUSIMENE ....eeiiiieiiiiiieveeeee vt eerea s ererrvaererrrnnns 2mm (0.079in)

Split-Torque Clutch

Clutch diameter:

M-F 340, 350 .00t cieeeeieieeiieeesres e en e e st s s e s sreasaaeaaann 305mm{12in)

Y e L U 305mm{12in)
M-F 360, 362 ......ciceiiiiiiniieeeeereeceeeeeeievnnrraesermaeenrganntnnnns 305mm (12in)

LY B T L S UUTP 305mm (12in)

Y R £ T OO USROS UPPURR 305 mm (12in)
M 300 o ieiieiiie ettt r e e e e rar et s n e e e e erarrannn 305mm{12in)
M-F 00T AN 38B.. ....evuniivrarireemremsreerirrnsssraserersarrarsasaees 330mm (13in)
T3 == T OO USEU S 330mm (13in)

Clutch disc thickness:

k020 11 1a o -0 11 ) SRS 9,22 mm (0.363 in)
Weartolerance ..........cvvevemremeiiiiic e cs e renaee e 2,50 mm (0.098 in}
330 MM IBIN) oo et e s 9,22 mm {0.0363 in)
Weartolerance ........o...coiiriiiiiiii i raiee et e eeas eneneananaen 2,50 mm (0.098 in)

Primary pressure plate coil springs Quantity Colour-Code Clamp-Load
MF 340,350 ..ot eceiieeeree e e e s evaa e e eeene e e 6 Red 442 kg (975 Ib)
T e L TP 9 Green 749 kg (1650 Ib)
M BB0, 352 ... e eeseeeeieeeeiraaeraseeamaevenneris s as e raaseeenas sarnnnans 9 Green 749 kg (1650 Ib)
M-F 365, .. et eteeerer e aaanan 9 Green 749 kg (1650 Ib)
AT 3T 5. e eeneceeeierunrassensanns s eeeeenaaeneseesannnaaensennerenmann e nnnn 5 Green 745 Kg (1650 16
M-F B0, ceeeceseeceee e e e s e nusen e e e s ee e s 12 Red 885 kg (1950 Ib)
M-F 30T and 388, . ce e eeeeiieii et mi e ee e e e raaa e 12 Green 998 kg (2200 Ib)
LY = YOO OO OO 12 Green 998 kg (2200 Ib)
305 mm (12 in) five biade type cerametallic 9 Red 664 kg (1464 1b)

330 mm (13 in} five blade type cerametallic 12 Red BBS kg (1950 ib)

Release lever height:

305 MM {12 10} CIUICR cuvs ettt eresemsss st e ressns s aens 82,31-82,55 mm (3.25-3.28 in}
330 mm (13 in) ciutch ....118,92-120,22 mm {4.682-4.733 in)
M-F 300 Series
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6A—03

CLUTCH

All Models
Clutch pedal free travel — All models...

— M-F 383 and 390 dual clutch
Flywhee! machining

Maximum permissible ...
Recommended Lubncants for clutch sphnes

- 20-25 mm (F-11i0)

10-15 mm (3e-5k in}

.. 1 mm {0.040in)

Make Type
11 1= | OO N Retinax DX
MODIE e e Mobilttemp 1
IR e eeess essssasssessbmnmmnesssmmbssbssras s et s aesnraeneesnensnnea s aeasann Bentex 3 .
LT S PO High Temperature Grease No 3
1o JTETTT U PR Unirex N3
DUCKNAITIS ...vvvviursrerriessracrtorsreaesmaeeeerea e amereaeeaenanennaranes Admax B3
(=YY 11| T SOOI BNS
CAREX/TEXATO .. evvmmcccmecmcccmmieiiass sttt e rrars st sra s e earea s enns Thermatex EPZ
B e teiaaet et e reat ettt e e e s et s e Energrease HTB2 or B2
TOMAD it e e e e Extemp or Coloris 3
Special tools
MF 1588 Clutch centraliser
MF 215 Clutch setting gauge
MF 314 Release lever height gauge 305 mm {12 in)
MF 446 Release lever height gauge 330 mm (13 in)
Bolt torques
Clutch cover to fiywheel (12in)..............oore, 27-34 Nm (20-25 [bf ft)
Clutch cover to flywheel (13in)............ . 36-54 Nm (26-40 Ibf ft)
Flywheel 10 8NgINE «.oocevveriiiiiieeiee i 100-110 Nm {74-80 1bf ft}
PTO drive plate to clutCh COVET «..vvvie e 34-41 Nm (25-30 Ibf ft)
GearDOX 0 BNGINE - eeee oo vvrr st er e e 75 Nm (55 ibf it)

39-75

39-62mm

ho—— 3-3mm

Fig. 1 Fig. 2

Flywheel reciamation

The clutch surface of fiywheels can be reclaimed by
skimming in 0,25rmm (0.010in) increments to a maximum of
1mm {0.040in) deep.

The ledge to which the clutch cover is bolted must also
be skimmed to maintain the distance from the clutch face.

The following dimensions must always be maintained:
Figure 1, M-F 340 to 390 tractors with 305mm {12in) clutch,
dual and split torque.

39, 75-39, 62mm (1.565-1.560in)

M-F 300 Series

Fig. 3

Figure 2, M-F 390T and 398 tractors with split torque
330mm (13in) clutch

3,3mm (0.130in)
Figure 3, M-F 399 tractors with split torque 330mm (13in)
clutch.

3,3mm (0.130in)
Note: Never, under any cirumstance, attempt to skim
either the clutch pressure piate or the false flywheel, as
this will adversely affect the heat dissipating properties
of these components.

Issue 4



6A-04

CLUTCH

General Description

Dual Clutch - 305 mm (12 in)

The dual ciutch enables the drive to the gearbox and
rear wheels to be disconnected without interrupting the
drive to the linkage pump and power take off which
remains "live". The clutch second stage allows for
disconnection of the drive to the PTO and hydraulics.
During operation, the main friction disc (16) is held
against the engine flywheel by the main pressure plate
(15) under the force of twelve coil springs (18). The PTO
friction disc (12) is held against a false flywheel (13) by
the PTO pressure plate under the force of a Belleviille
spring disc (10).

Depressing the clutch pedal through its first stage of
travel causes the release bearing to move three release
levers pivot mounted to the clutch cover. Movement of
these levers pulls the main pressure plate (15) rearwards
against the force of coil springs and so disengages the
drive from the main friction disc (16).

Depressing the clutch pedal into the second stage
brings set-screws on the main pressure plate (15) into
contact with the PTOQ pressure plate (11)}. Further pedal
movement forces the PTO pressure plate (11)
rearwards against the force of its Belleville spring and
disengages the main drive from the PTO friction disc
{12) to the pump and PTO.

Key to lllustration

1 Spring 10 Bellevilte Spring Disc
2 Carrier 11 PTO Pressure Plate
3 Bearing 12 PTO Friction Disc
4 Spring 13 False Flywheel
5 Setscrew 14 Connecting Links
6 Clip 15 Main Pressure Plate
7 Release Levers 16 Main Friction Disc
8 Pin 17 Washer
9 Cover Plate 18 Springs

M-F 300 Series
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6A-05

CLUTCH

General Description

Split-Torque Clutch
305 mm (12 in) and 350 mm (13 in)

The split torque clutch differs from the dual clutch in
that the drive to the Ferguson linkage pump and power
take- off (PTO) is taken from the clutch cover and is
always engaged when the engine is running. The clutch
is therefore fitted to tractors with independent power
take- off (IPTO) which employ a separate hydraulic clutch
to engage or disengage the PTO. The drive to the
gearbox and rear wheels is transmitted from either a 305
mm {12 in) or 330 mm (13 in) driven plate.

The friction disc (14) is operated by the pressure plate
(13) against the fiywheel. Pressure plate movement is
obtained by three release ievers (7), pivoted on the clutch
cover plate (9). Release lever movement operating
against the twelve coil springs (16) moves the pressure
plate {13) rearwards and releases the friction disc (14).
The clutch release levers (7) are operated by a release
bearing (3) which is moved by the clutch pedal.

Key to llustration

1 Spring 8 Cover Plate

2 Carrier 10 Nut

3 Bearing 11 PTO plate

4 Spring 12 Link

5 Screw 13 Pressure Plate
6 Retaining Clip 14 Friction Disc
7 Levers 15 Washer

8 Pin 16 Springs
Product changes

TL251

Spring centre main friction disc
M-F350, 355, 360, 365, 375, 390 and 398

The main drive ¢clutch on the above tractors has
been progressively changed to a spring centre type
friction plate {See illustration) in production during the
period of May to December 1987. This has been done to
provide torsional damping between the engine and
transmission.

M-F 350, 355, and 360 tractors

At tractor serial number V16040 an interim version of
the spring centre clutch cut-in, it had a friction plate
similar to that used on the 330 mm (13 in) clutch but
fitted with three springs. The pressure plate had its internal
diameter increased to allow it to fit over the spring centre.
The final version of the spring centre clutch friction piate
will service the interim version.

On the interim version, if the pressure plate only is
to be replaced, the friction plate must also be replaced
with a later four spring type.

The final version of the clutch cut-in at tractor
serial number V39421, This uses the new four spring
type hub to provide damping and a modification to the
original pressure plate.

(continued)

M-F 300 Series

TL1079
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6A-06

CLUTCH

Product changes (continued)

M-F 365, 375, and 390 tractors

The spring centre friction plate for these tractors
cut-in on 12 speed gearbox models only at serial number
V46291.

The spring centre friction plate tooks similar to the one
fitted to the M-F 350, 355 and 360 tractors, although
the springs in the hub are different. The plate has a
dash of white paint on the spring housing to distinguish
it from the M-F 350, 355 and 360 tractor version.

The machined-out pressure plate to take the spring
centre friction plate was introduced from serial number
V23100, therefore the {ater friction plate will fit without
any need to change the pressure plate.

M-F 398 tractor

This tractor has had a spring centre clutch with a six
spring hub fitted from serial number V14268. The clutch
cover assembly which is fited with the new plate is the
same cover assembly which has always been fitted to

the M-F 399 tractor. (See illustration) TLI078
Fault Finding
SYMPTOM CAUSE REMEDY REF
Clutch Improper pedal adjustment Adijust clutch pedal linkage 6A-01
not engaging
Damaged pressure plate in clutch cover | Replace defective part 6A-06 or
6A-08
Friction plate hub binding on Clean up splines and smear withsmali | 6A-05or
splined drive pinion quantity of a recommended grease 6A-07
Distorted friction plate Install new friction plate 6A-05 or
broken facings on friction piate 6A-07
Dirt or foreign matter in clutch Remove clutch from flywheel, clean and | 6A-06 or
free oft 6A-08
Clutch slip Oil or grease on friction plate Install new friction plate 6A-05or
6A-07
Weak or soft pressure springs Install new set of pressure springs B6A-06 or
B8A-08
Clutch pedal linkage sticking Free bearings 6A-04
Grease with a recommended grease
Improper pedal adjustment preventing Correct pedal adjustment 6A-01
full engagement
Clutch facing womn Install new friction disc 6A-05 or
6A-07
M-F 300 Series Issue 2




6A-07

CLUTCH

Clutch Pedal

Adjust 6A-01

1. Press down the clutch pedal until the clutch release

bearing contacts the clutch release fingers. This pedal
clearance "A’ must be 20-25 mm 3%-1in).

On M-F 383 and 390 tractors with dual clutch and
gas assistor cylinder, adjust to 10-15 mm [3&-%in).

. To adjust the pedal clearance, tum the adjusting nut

clockwise 1o reduce the clearance, anti-clockwise to
increase the clearance.

. Press the clutch pedal throughout its full fravel a

minimum of 5 times and recheck the pedal
clearance. Re-adjust if necessary.

Clutch Pedal Height

4. This is a pre-set arrangement controllegd by the main

fixed link. The link has two position holes: (a) Lower
hole ‘A’ for dual clutch (b} Upper hole 'B’ for
split-torque clutch. (See Operation 6A-02.)

. For M-F350 {dual and split torque) set pedal height

‘C’ by rotating the stop boit. Split Torque Clutch
120 mm (4.75 in) Dual Clutch 165 mm (6.50in).
On later tractors this adjustrent was deleted.

Note: The type of clutch linkage iflustrated opposite
is fitted to the M-F350 tractor with dual or split torque
clutches. ltis fitted to M-F355, 360, 362, 365 and 375
tractor with split torque clutch only. All other models
are fitted with the arrangement illustrated above.

M-F 300 Series

TL252

TL253
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6A-08

CLUTCH

Clutch Pedal Linkage
Removal and Refitment

6A-02

Removal
1. Remove the lower panel under the instrument panel
to gain access to the clutch pedal shaft.
. Slacken off the clutch pedal adjusting nut.
. Remove the link between the pedal and bell-crank.
. Remove the circlip from the end of the pedal shatt.
withdraw the clutch pedal off the shaft.
. Remove the upper split pin on the gas assister strut if
fitted {M-F383 and M-F390 dual ciutch only).
. Remove the bell-crank pivot-shatft circlip.
withdraw the bell-crank from the shaft, complete with
the gas sirut, links and rods.
9. Dismantle the bell-crank if necessary.
10. Inspect all parts, replace any if worn,

Refitment

11. Reverse procedures 110 10 except:
a. Lubricate the pivot shafts with a Lithium-based
grease.
b. Ensure that the link between the bell-crank and
the foot pedal is connected into the right hole:
Position *A’ - Dual clutch Position ‘B’ — Split torque
clutch.
¢. Ensure that the circlips are seated in their
grooves.

12. Adjust the clutch pedal clearance, see operation
SA01.

Ot A WN

W~

Clutch Release Bearing

Removal and Refitment 6A-03

Removal
1. Split the tractor between the engine and gearbox,
see section 2.

. Release the two springs.

Remove the bearing and carrier assembly.

Drive the carrier from the bearing.

Refitment
5. Reverse procedures 1to 4 except:
a. Press anew bearing onto the carrier.
b. Smear the input shaft splines and the release
bearing carrier bore recess, with a Lithium-based
grease.

Aopn

M-F 300 Series

TL254

TL255

Issue 1




6A-09

CLUTCH

Clutch Release Mechanism

Removal and Refitment 6A-04

Removal

1

2]

[y

0o ~Nd

Split the tractor between the engine and gearbox,
see section 2. On cab tractors, support the cab and
remove the left-hand cab support bracket. On
footstep tractors, remove the battery and battery
box.

. Rernove the two springs.
. Slide the carrier and release bearing off the input

housing.

. Remove the locking wire and the locking screw from

the release fork.

. Withdraw the cluich cross shaft from the gearbox

casing.

. Remove the clutch release fork.
. Press the release bearing off the carrier.
. If necessary remove the clutch cross shaft bearing

and seal assemblies.

Refitment

9.

Reverse procedures 1 to 8 except:

a. Lubricate the input shaft splines, release bearing
carrier bore and release shaft bearings with a
Lithiurn-based grease.

b. Ensure that the locking screw is located in the
hole in the cross shaft.

c. Adjust the cluich pedal clearance, see operation
BA-01.

d. Apply Loctite 270 to cluteh cross shaft bearing
assemblies,if removed.

€. Clutch release shaft seals are installed with
inboard facing lip.

M-F 300 Series

TL256
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6A-10

CLUTCH

Dual Clutch Assembly
Removal and Refitment 6A-05

Special Tools:

MF 1598 Clutch centraliser

MF 215 PTO ciutch setting gauge
MF 314 Lever height setting gauge

71N

Caution: The following sequence of instructions must
be followed carefully, as spring pressure will cause the
cluich cover to fly apart if pressure is not released slowty
and evenly.

Removal

1. Split the tractor between the engine and the gearbox,
see section 2.

2. Fit three slave bolts 1/4 UNC x 54 mm (2 1/8 in) to the
three equi-spaced holes in the clutch cover.

3. Progressively slacken and remove the six bolts and
washers.

4. Lift the clutch assembly clear of the flywheel. The
main friction disc wili remain separate from the clutch
assembly.

A

Caution: The organic lining of the friction plate can
contain asbestos. Use a face mask when cleaning the
clutch and housing. DO NOT USE COMPRESSED AIR.

Refitment

5. Lightly smear the splines of the friction discs with a
Bentone-based grease.

6. Locate the main friction disc in the flywheel.

7. Position the clutch assembily on the flywheel.

8. Using MF 159B, centralise the clutch and the main

: friction disc.

9. Refit the six bolts and washers. Torque to 27-34 nNm
{20-25 Ibf ).

10. Remove the three slave bolts and then remove MF
159B.

11. Using MF 215, check the clearance between the
PTO clutch adjusting setscrews and the PTO
pressure plate. Adjust the setscrews as required to 2
mm {0.079 in). Re-tighten the locknuts.

12. Using MF 314, check the height of each release
lever. The domed end of the release lever setscrew
must just touch the gauge. Adjust the setscrews as
required and re-tighten the locknuts.

13. Connectthe engine to the rear half of the tractor, see
section 2.

14. Adjust the clutch pedal free travel, see operation
6A-01.

M-F 300 Series




6A-11
¢ CLUTCH

Dual Clutch Assembly
Overhaul 6A-06

Special Tools:

MF 1598  Clutch centraliser

MF 215 PTO clutch setting gauge

MF 314 Lever height setting gauge
Hydraulic press

Disassembly

1. Remove the clutch assembly, see operation 6A-05.

2. Mark all following components to permit their
reftment in the same relative positions. Cover plate,
PTO pressure plate, False flywheel, Main pressure
plate.

3. Place the cluich assembly on a hydraulic press and
locate a suitable bar on top of the cover,

® LA

Caution: Ensure that the clutch is located under the
press comectly, that the bar will not slip and that the press
has sufficient travel to allow the spring pressure to
mletely release. Release the pressure evenly and
s/ .

. Apply pressure until the three 1/4 UNC x 54 mm (2

1/8 in) slave bolts can be easily removed.

5. Remove the retaining clips from the pivot pins.
6. Remove the pivot pins.

7. Remove the lever springs.

8

9

TL257

n

. Disgonnect the release levers from the links.
. Slowly release the pressure from the press until the
springs are out of compression.
10. Lift off the cover plate,
11. Litt off the Belleville spring.
12. Lift off the PTO pressure plate.
13. Lift off the PTO friction disc.
. 14. Liftoff the false fiywhee!.

15. Remove the springs and the fibre washers,
16. Remove the links.

Examination

Inspect ali components for wear, scoring, distortion,
cracks, or signs of overheating. Check the coil springs for
correct loading and pressure. Check condition of the
Belleville springs.

If the tractor flywhee! is scored, skimming is
permissible in 0,254 mm (0.010in) increments upto a
maximum of 1,00 mm (0.040 in).

The ledge to which the clutch cover is bolted must be
skimmed by the same amount to maintain the distance
from the clutch face to 39,75 to 39,62 mm (1.565 to 1.560
in}.

Note: Never, under any circumstances, skim either the
talse flywhee! or the pressure plates as this will severely
impair their heat dissipation characteristics.

M-F 300 Series Issue 2



6A-12

CLUTCH

Reassembly

17. Reverse procedures 1 to 16 except: Fit new springs
and fibre washers to the pressure piate as shown i
the Ghart,

Model No of Springs Colour lllustration
M-F 340 6 Red A
M-F 350 6 Red A
M-F 355 9 Green 8
M-F 360 9 Green B
M-F 362 9 Green B
M-F 365 9 Green B
M-F 375 Q Green B
M-F 383 12 Red C
M-F 390 12 Red C

TL259

Tractors fitted with five blade type cerametallic friction
plates, the nine red springs for a 305 mm (12 in) cluich
are located as shown in illustration ‘8'. On 330 mm

{13 in) clutches the 12 red springs are located as shown
in illustration 'C".

M-F 300 Series
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6A-15

CLUTCH

Reassembly
14. Reverse procedures 110 13 except:
a. Fit new springs and fibre washers.
Note: Fit springs (10) to the pressure plate as shown in
the chart: .

Model No. of springs Colour | lllustration
MF 350 & Red A
MF 355 9 Green B
MF 360 g Green B
MF 365 g Green B
MF 375 9 Green B
MF 380 12 Red C
MF 390T 12 Green C
MF 398 12 Green c
MF 389 12 Green C

TL259

Tractors fitted with five blade type cerametallic friction
plates, the nine red springs for a 305 mm (12 in) clutch
are located as shown in illustration ‘B. On 330 mm
(13 in) clutches the 12 red springs are located as shown
in itlustration 'C"

b. Refit the PTO plate (13) and torque the bolts to
Nm 34-41 Nm (25-30 ibf ft).

Flywheel Pilot Bearing

Removal and Refitment 6A-09

Removal
1. Remove the clutch assembiy, see 6A-05 or 6A-07.
2. Remove the six bolts and washers.
3. Remove the flywheel.
4,

Fill the pilot bearing bore with heavy grease, then
insert a suitable length of 16,9 mm (0.668 in)
diameter rod into the pilot bearing bore. Tap the rod
sharply to hydraulically eject the bearing.

Refitment
5. Fita new pilot bearing.

6. Locate the flywheel, aligning the untapped hole in
the flange to the unused hole in the flywheel.

7. Fitthe fiywheel bolts, washers and torque to 100 Nm
(75 Ibf ft).

8. Refit the clutch.

M-F 300 Series
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6A-13

CLUTCH

Split Torque Clutch Assembly

Removal and refitment 6A-07

Special Tools:

MF1598 Clutch centraliser

MF314 Lever height sefting gauge
MF446 Lever height setting gauge

A

Caution: The following sequence of instructions must
be foliowed carefully, as spring pressure will cause the
clutch cover to fly apart if pressure is not released slowly
and evenly.

Removal

1. Split the tractor between the engine and the gearbox,
see section 2.

2. Fit three slave bolts 1/4 UNC x 54 mm (2 1/8 in} to the
three equi-spaced hales in the clutch cover.

3. Progressively slacken and remove the six bolts and
washers.

4. Lift the clutch assembly clear of the flywheel. The
main friction disc will remain separate from clutch
assembly.

A

Caution: The organic lining of the friction plate can
contain asbestos. Use a face mask when cleaning the
clutch and housing. DO NOT USE COMPRESSED AIR.

Refitment
5. Lightty smear the sptlines of the friction disc with a
Bentone based grease.
6. Locate the main friction disc in the flywhesi.
7. Position the clutch assembly onto the fiywheel.
8. Using MF159B, centralise the clutch assembly and
the friction disc.
9. Refit the six bolts and washers. Torque to 27-34 Nm
{20-25 Ibf ft).
10. Remove the three slave bolts and then remove
MF159B.
11. Using the following release lever setting gauge
check the adjustment of each release lever.

Tool No. Tractor Model
M-F 314 M-F 340 to M-F 380
M-F 445 M-F 290T, 398, 399

The domed end of the release lever setscrew must
be just touching the gauge. Adjust the setscrews as
required and re-tighten the locknuts.

12. Reassembie the tractor, see section 2.

13. Adjust the ctutch pedal free travel, see operation
6A-01.

M-F 300 Series
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6A-14

CLUTCH

Split Torque Clutch

Overhaul 6A-08

Special Tools:

MF159B Clutch centraliser

MF314 Lever height setting gauge
MF446 Lever height setting gauge
Hydraulic press .

Disassembly
1. Remove the clutch assembly, see operation 6A-07.

2. Place the clutch assembily on the hydraulic press
and locate a suitable bar across the top of the cluich
cover.

A

Caution: Ensure that the clutch is located under the
press cormrectly, that the bar will not slip an dthat the press
has sufficient fravel to allow the spring pressure to come
off. Release the pressure evenly and slowty.

3. Apply pressure until the three 1/4 in bolts can be
easily removed.
Removing the retaining clips from the pivot pins.
. Remove the pivot pins.
Remove the lever springs.
. Disconnect the release levers from the links.
Slowiy release the pressure from the press until the
springs are out of compression.

9. Lift off the cover plate assembly.
10. Remove the springs and the fibre washers.
11. Remove the links.
12. Remove the three bolts and nuts.
13. Remove the PTO plate.

®No G A

Examination

Inspect alt components for wear, scoring, cracks,
distortion or signs of overheating. Check the coil springs
for correct loading and pressures as givenin the
Specification Section. i the tractor fiywheel is scored,
skimming is possible, in 0,254 mm (0.010 in) increments
up to a maximum of 1,00 mm (0.040 in). The ledge to
which the clutch cover is bolted must be skimmed by the
same amount to maintain the distance from the clutch
face of 39 mm (1.60 in) for 305 mm {12 in) clutches.
3.3 mm (0.130 in} for 330 mm (13 in clutches).

Note: Never, under any circumstances, skim the
pressure plate, as this will severely impair its heat
dissipation characteristics.

M-F 300 Series
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. CLUTCH - CABLE/ROD OPERATED

CLUTCH - CABLE/ROD OPERATED

Section 6 - Part B

Table of Contents

Operation No. Description Page No.
------ Specification 2
. —————— General Description 2
6B-01 Clutch Pedal Height - Footstep Tractors - Adijust 4
6B-02 Clutch Pedal Linkage - Footstep Tractors - Removal 4
6B-03 Clutch Pedal Height - Cab Tractors - Adjust 5
6B-04 Clutch Pedal Linkage - Cab Tractors - Removal 5
6B-05 Clutch Release Bearing - Removal 6
6B-06 Clutch Release Mechanism - Removal 7
6B-07 Clutch Assembly - Removal 8
6B-08 305 mm (12 in) Clutch Assembly - Overhaul 9
6B-09 330 mm (13 in) Clutch Assembly - Overhaul 10
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6B-2

CLUTCH - CABLE/ROD OPERATED

Specification:

Application . ... .. e

Type

Clutch diameter:

342,352,362,372,382 ... ...
365,375,383,390 ...
390T,393,398,399 ........ .

Pressure plate coil springs:

305 mm (12 in) diameterclutch .....................

Pressure plate belleville spring:

330 mm (13 in) diameterclutch .....................

Release tever height:

osmm12ineiutch . ...
330mmQ3imciutch .. ...

Clutch pedal height from cab floor:

loProfilecabmodels .............. oot
Hilinecabmodels ............ .. .. ccciiiiiiinont.

Clutch pedal height - footstep tractors:

365,375,390,390T ...t

398, 399

Special Tools:

MEISGB . e

Clutch coverto flywheel (12in) .. ......... ... .. ... ...
Clutch covertoftywheel (131n) ... ......... ..ottt
Release leverlock-nut ... .. ... ... ... . .. i
PTOdriveplatetoclutchcover ................iint.
Flywheeltoengine ............ .. iiiiiiiiii oot
Cross shaft retease lever adjustingscrew . ...............

General Description (Fig.1 and Fig.2)

The split torque clutch comprises two parts, the drive to
the Ferguson linkage pump and power take-off (FTO) and
the drive to the transmission. The drive to the linkage
pump and PTO is always engaged when the engine is
running and is taken from the clutch caver (14) by the PTO
drive plate (7). An independent power take-off (IPTO)
hydraulic clutch is employed to engage and disengage
the PTO. The drive to the gearbox, rear axle and rear
wheels is transmitted from either a 305 mm (12 in} clutch
with coil springs (see Fig.1) ora330 mm (13 in) clutch with
a belleville type spring (see Fig.2)

The friction disc (10} is held engaged by the pressure
plate (9) against the flywheel. Pressure plate movement is
obtained by three release levers (5), pivoted on the clutch
cover (14). Release lever movement operating againsi the
twelve coail springs (12 Fig.1) or the belleville spring (12
Fig.2) moves the pressure plate rearwards and releases
the friction disc (10). The cluich release levers (5) are
operated by a release bearing (15) which is moved by the
clutch pedal.

The clutch release bearing is operated from the clutch
pedal by a flexible cable on cab tractors, rod on footstep
tractors, cross shaft and fork. The release bearing is held
in contact with the three release levers by a torsion spring

M-F 300 series

305 mm (12 in) diameter cutch .....................
330mm (12in) diameterclutch .....................

Routine clutch adjustment ............ ... .. ... . ...,
Flywheel machininglimits ................ . ... .......

...... All cab tractors and footstep tractors with 12 speed

shuttle and 18 Speedshift gearbox.

...... Split torque coil spring.
...... Split torgue belleville spring.

...... 305 mm (12 in) - coil spring type.
...... 305 mm (12 in) - coil spring type.
...... 330 mm {13 in) - belleville spring type.

...... 12 red springs with clamp load of 664 kg (1464 |b),
...... 885 kg (1950 Ib) ctamp load.

...... 82,31-82,55 mm (3.25-3.28 in).
...... 118,92-120,22 mm (4.682-4.733 in).

...... 140 mm (5.1/2 in).
...... 130 mm (5 in),

...... 145 mm (5.7 in).
...... 150 mm (5.9 in}.
...... None.

...... See page 6A-03.

...... Clutch centralizer. '

...... Release lever height setting gauge 305 mm (12 in).
...... Release lever height setting gauge 330 mm (13 in).
...... Clutch release bearing installer.

...... Universal handle.

...... 30 Nm (23 Ibf ft).
...... 45 N (33 Ibf f).
...... 24 Nm (18 Ibf ).
...... 45 Nm (33 Ibf ).
...... 105 Nm (77 Ibf ft).
...... 105 Nm (77 Ibf ft).

on the cross shaft so that there is no need to camy out
routine clutch adjustment. As the clutch friction plate
wears there will be a need to readjust the clutch pedal
height from the cab fioor or footplate.

All the clutches are fitted with & five-blade type
Cerametallic friction disc for its hard wearing and long life
proprieties.
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6B-3
. CLUTCH - CABLE/ROD OPERATED

Fig.1 - 305 mm (12 inch) Clutch. Fig.2 - 330 mm (13 inch) Clutch.
Key to iflustration (Fig.1) Key to iltustration (Fig.2)
1. Bearing carrier 1. Bearing carier
2. Adjusting screw 2. Adjusting screw
. ... 3. Release lever spring 3. Release lever spring
4, Link pivot pin and split pin 4. Link pivot pin and split pin
5. Release lever 5. Release lever
6. Release lever pivot pin and roll pin 6. Release lever pivot pin and roll pin
-7. PTQ drive plate 7. PTO drive plate
8. Link and pivot pin 8. Link and pivot pin
9. Pressure plate 9. Pressure plate
10. Friction disc 10. Friction disc
11. Fibre washer 11. Pivot rings
12. Coil spring 12. Belleville spring
13. Assembly slave bolts 13. Assembly slave bolts
14. Clutch cover 14. Clutch cover
15, Release bearing 15. Release bearing
16. Retaining spring 16. Retaining spring

M-F 300 series Issue 1



6B—4
CLUTCH - CABLE/ROD OPERATED .

Clutch Pedal Height — Footstep Tractors
Adjust 6B—01

Procedure

Tractors fitted with 12 speed shuttle or 18 Speedshift
gearboxes do not require routine adjustment, but the
pedal will rise as the clutch wears. The pedal can be reset
to an ergonomic height as follows:

1. Slacken the adjusting screw (2).

2. Reset the pedal (1) height ‘A’. In the factory it is set to
145 mm (5.7 in}on 365, 375, 390 and 390T tractors. ltis
set to 150 mm (5.9 in) on 398 and 399 tractors.

3. When set to the cormvect height, retighten the adijusting
screw to a torgue of 98 Nm (72 Ibf ft).

Clutch Pedal Linkage — Footstep Tractors
Removal and Refitment 6B-02
Removal

1. Remove the lower panel under the instrument panel to
gain access to the clutch pedal shaft.

2. Slacken the clutch pedal adjusting bolt,

3. Remove the lower clutch rod split pin, washer and
Clevis pin.

4. Remove the upper clutch rod split pin, washer and

clevis pin. Disconnecting the link between the pedal
and the gear shift interlock.

. Remove the clutch rod.

. Remove the circlip and washer from the end of the
pivot shaft.

7. Release the spring from the clutch pedal.
8. Slide the pedal from the shaft.

9. Remove the clutch pedal bushes.

0

. Remove the inner washer, circlip and spring, if
necessary.

Refitment

11. Reverse procedures 1 to 10 except:

a. Lubricate the pivot shaft and bushes with a lithum
based grease.

b. Renew all circlips and split pins.
c. Ensure that the circlips are seated in their grooves.
12. Adjust the cluich peda! height, see operation 6B-01.

[ 4]

1
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6B-5

CLUTCH - CABLE/ROD OPERATED

Clutch Pedal Height - Cab Tractors
Adjust 6B—03

Procedure

- Tractors fitted with cable operated clutches do not
require routine adjustment, but the pedal will rise as the
clutch wears. The pedal can be reset to an ergonomic
height as follows:

1. Slacken the adjusting screw (2).

2. Rest the pedal on a block to hold it at the required

height ‘A,

3. Puit the clutch release lever (3) down until the cable is
taught and re-tighten the adjusting screw to a torque of
105 Nm (77 Ibf ft).

4. The pedal should be set to one of the following heights
off the fioor mat:

Low Profile cab models ~ 150 mm (6 in).
HilLine cab models - 140 mm (5.1/2 in).

5. Massey Ferguson recommend that the cluich cable is
renewed every 3000 hours.

Clutch Pedal Linkage — Cab Tractors
Removal and Refitment 6B—04

Removal

1. Remove the lower panel under the instrument panel to
gain access to the clutch pedal shaft.

Clutch cable

2, Slacken the clutch pedal adjusting bolt.

3. Remove the upper clutch cable split pin, washer and
clevis pin, disconnecting the link between the pedal
and gear shift interlock, when fitted.

4. Drive the rall pin out of the lower clutch cable fork end,
and remove the pivot pin.

5. Disconnect the cable from the upper and lower
brackets.

6. Remove the cable from the tractor by releasing the
cover from around the hole in the floor. Pull the cable
out from under the cab floor.

Clutch pedal

7. Remove the circlip and washer from the end of the
pivot shaft.

8. Release the spring from the clutch pedal.
9. Slide the pedal from the shatt.
10. Remove the cluich pedal bushes.

11. Remove the inner washer, circlip and spring, if
necessary.

Refitment

12. Reverse procedures 1 to 11 except:

d. Lubricate the pivot shaft and bushes with a
lithium-based grease.

e. Renew all circlips and roll pins.
f. Ensure that the circlips are seated in their grooves.
13. Adjust the clutch pedal height, see operation 6B8-03.

300 series

T 2248
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6B—6
CLUTCH - CABLE/ROD OPERATED .

Clutch Release Bearing

Removal and Refitment 6B-05
Special tools:

MF.479 Clutch Release Bearing Installer
MS.550 Universal Handle

Removal

1. Priorto splitting the tractor, disconnect the clutch cable
at the lower end. ’

2. To prevent the cross shaft rotating against the tension
of the torsion spring, the operating lever must be
restrained.

3. Manufacture a bracket to the dimensions shown in the
iltustration in operation 2B-06.

4. Bolt the bracket to the side of the gearbox casing with
the lever located under the projection.

5. Split the tractor between the engine and gearbox, see
operation 2B-06.

6. Release the two retaining springs.

A

CAUTION: K the release bearing is not being
replaced, the release bearing carrier MUST be marked
‘TOP so that it can be replaced in the same position. it
will be found on later carriers that a small T is cast
onto the body to indicate top. Failure to carry out this
instruction will result in premature failure of the
bearing.

7. Remove the release bearing and carrier assembly.
8. Press the release bearing off the carrier.

Refitment

A

CAUTION: Special service tool MF479 must be TL 2248
used to install the clutch release bearing to the carrier. .
Failure to carry out this operation using the special
::icl'l will resultin damage to the bearing and premature
ure.

9. Replace the release bearing using special tool MF.479 ‘ SR
and Universal Handle MS.550 as shown in the
illustration using a hand press.

10. Reverse procedures 1 to 8 except:

a. Smear a light ceating of lithium-based grease on the
input shaft splines and the bore of the release .
bearing carrier. T MF479 e

b. Ensure that the release fork is correctly located on the
carrier.

c. When refitting the gearbox to engine, rotate the
clutch cross shaft clockwise to hold the release
bearing away from the clutch during assembly.
Secure the operating lever in this position.

d. Release the cross shaft after the two halves of the :
>

MS550

e

tractor have been bolted together.

e. Adjust the clutch pedal height, see operation 6B-01 =
or 6B-03. L2384

M-F 300 series Issue 1



6B-7

CLUTCH - CABLE/ROD OPERATED

TL 2251

Clutch Release Mechanism

Removal and Refitment

6B-06

Removal

1.

n

o0 A~ W

1.

M-

Split the tractor between the engine and gearbox, see
operation 2B-06.

. Support the cab and remove the left-hand cab

support bracket.

. Release the two retaining springs.

. Remove the release bearing and carrier assembly.

. Release the torsion spring from the release fork.

. Remove the locking wire and locking screw from the

release fork.

. Withdraw the ciutch cross shaft from the gearbox

casing.

. Rerove the torsion spring.
. Remove the release fork.
10.

Remove the release bearing assembly, see operation
6B-05.

If necessary, remove the clutch cross shaft bearing
and seal assemblies.

F 300 series

Refitment

12.

Reverse procedures 1 to 11 except:

a. If the clutch cross shaft bushes have been removed,

f.

apply Massey Ferguson Studlock (Loctite 270) to the
outside of the bearing.

. Install the cross shaft seals in the bearing with the lip
of the seal facing the needie roller bearing.

. Smear a light coating of grease on the input shaft
splines, cross shaft bushes and the release bearing
carrier. Use a lithium-based grease.

. Ensure that the locking screw is located in the hole in
the cross shaft.

. When refitiing the gearbox to engine, rotate the
clutch cross shaft clockwise to hold the release
bearing away from the clutch during assembly.
Secure the operating lever in this position.

Release the cross shaft after the two halves of the
tractor have been bolted together.

13. Adjustthe clutch pedal height, see operation 6B-01 or

6B-03.

lssue 1



68B-8

CLUTCH - CABLE/ROD OPERATED

Clutch Assembly
Hemoval and Refitment 6B-07

Special tools:

MF.1598 Clutch Centralizer.

MF.314  Lever Height Setting Gauge
MF.446  Lever Height Setting Gauge

A

WARNING: The following sequence of instructions
must be followed carefully, as spring pressure will
cause the clutch cover to fly apartif the pressure is not
released slowly and evenly.

Removal

1. Split the tractor between the engine and the gearbox,
see section 2B-06.

2. Fitthree slave bofts 1/4 UNC x 2.1/8 inches long to the
three equi-spaced holes in the clutch cover.

3. Progressively slacken and remove the six bolts or cap
screws and washers.

4. Lift the clutch assembly clear of the fiywheel. The

friction disc will remain separate from the clutch
assembly.

Refitment

5. Lightly smear the splines of the friction disc with a
Bentone-based grease (high melting point).

6. Locate the friction disc in the flywheel,
7. Position the clutch assembly onto the flywheel.

8. Using special tool MF 1598, centralize the clutch
assembiy and the friction disc.

9. Refit the six bolts or cap screws and washers. Tighten
1o the following torgue:

305 mm (12 in) clutch - 30 Nm {23 Ibf f1).
330 mm (13 in) ciutch - 45 Nm (33 Ibf ft).

10. Remove the three slave bolts. Remove MF159B.

11. Using one of the following release lever setting gauges
check the adjustment of each release lever:

305 mm (12 in) cluich - MF.314 Lever Height Setting
Gauge.

330 mm (13 in) clutch - MF.446 Lever Height Setting
Gauge.

The domed end of the release lever setscrew must be
just touching the gauge. Apply Massey Ferguson
Screwlock (Loctite 222) to the threads of the screws and
adjust the setscrews as required. Tighten the lock-nuts to
atorque of 24 Nm (18 Ibf ft).

12. Reassemble the tractor except:

a. When refitting the gearbox to engine, rotate the
clutch cross shaft clockwise to hold the release
beasing away from the clutch during assembly.
Secure the operating lever in this position.

b. Release the cross shaft after the two halves of the
fractor have been bolted together.

13. Adjust the clutch pedal height, see operation 6B-01 or
6B-03.

M-F 300 series
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68-9
. CLUTCH - CABLE/ROD OPERATED

Clutch Assembly — 305 mm (12 inch) ' ———
Overhaul 6808
Disassembly

1. Remove the clutch assembly and friction disc, see
operation 6B-07.

A

WARNING: Ensure that the clutch is located under
the press correctly, that the bar will not slip and that the
press has sufficient travel to allow the spring pressure
to come off. Release the pressure evenly and slowly.

2. Place the clutch assembly on the hydraulic press and
focate a suitable bar across the top of the clutch cover.

. Apply pressure until the three 1/4 inch bolts can be
easily removed.

. Drive out the roll pins from the pivot pins.

w

. Remove the three pivot pins.
. Remove the release lever springs.

. Slowly release the pressure from the press until the
springs are out of compression.

8. Lift off the cover plate agsembly.
9. Remove the springs and fibre washers.
10. Remove the split pins and pivot pins.
11. Remove the release levers.
12. Remove the lower split pins and pivot pins.
13. Rermove the links.
14. Remove the three nuts and bolts.
15. Remove the PTO drive plate.

~N ;oA

Examination

Inspect all components for wear, scoring, cracks,
distortion or signs of overheating. Check the coil springs
against a new spring for loss of tension. If the flywhes! is
scored, skimming is possible, see page 6A-03 for details.

. Never, under any circumstance, skim the pressure plate,
! . as this will severely impair its heat dissipation
characteristics.

Reassembly

16. Reverse procedures 1 to 13 except:
a. Renew the springs and fibre washers.
b. Renew all split pins and roll pins.

c. Tightenthe PTO drive plate nuts and boltsto atorque
of 45 Nm (33 Ibf ft).

’@A‘lll‘\g\‘_\\w ~

=
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6B-10

CLUTCH - CABLE/ROD OPERATED

Clutch Assembly — 330 mm (13 inch)
Overhaul 6B—09

Disassembly

1. Remove the clutch assembly and friction disc, see
operation 6B-07.

A

WARNING: Ensure that the clutch is located under
the press correctly, that the bar will not stip and that the
press has sufficient travel to allow the spring pressure
to come off. Release the pressure evenly and slowly.

2. Place the clutch assembly on the hydraulic press and
locate a suitable bar across the top of the clutch cover.

3. Apply pressure until the three 1/4 inch bolts can be
easily removed.

. Drive out the roll pins from the pivot pins.
. Remove the three pivot pins.
. Remove the release lever springs.

. Slowly release the pressure from the press until the
springs are out of compression.

8. Remove the clutch assembly from the press.
9. Lift off the cover plate assembly.
10. Remove the belleville spring and pivot rings.
11. Remove the split pins and pivot pins.:
12. Remove the release levers.
13. Remove the lower split pins and pivet pins.
14. Remove the links.
15. If necessary, remove the three nuts and bolts.
16. Remove the PTO drive plate.

Examination

Inspect all components for wear, scoring, cracks,
distortion or signs of overheating. If the fiywheel is scored,
skimming is possible, see page 6A-03 for details. Never,
under any circumstance, skim the pressure plate, as this
will severely impair its heat dissipation characteristics.

~N b

Reassembly

17. Replace the release levers, links and pivot pins.

18. Ifthe PTOdrive plate has beenremoved, replaceitand
tighten the nuts and bolts to a torque of 45 Nm {33 Ibf
ft).

19. Place the pressure plate on the bed of the hydraulic
press. Position the smaller of the two pivot rings in the
groove on the pressure plate locating the joint each
side of the smali roll pin,

20. Refitthe believille spring locating one of the small cut-
outs in the fingers on the dowel pin in the pressure
plate. The belleville spring is fitted with the
dished-face upwards.

21. Positionthe larger of the two pivot rings in the groove in
the cover plate.

22. Carefully place the cover plate over the pressure piate
puling the release levers through the holes in the
cover. Ensure that pivot ring and belleville spring are
correctly located.

M-F 300 series
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23.

24.

Using the hydraulic press, bar and slave boits
reassembile the clutch.

Refit the release lever pivot pins and springs and
renew the roll pins and split pins.

fssue 1
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SECTION 7

M-F 300 series

7A
78
7C
7D
7E
7F
7G
7H
7J

7K
7L

GEARBOXES

INDEX

8 SPEED MANUAL MK 1 STANDARD GEARBOX

8 SPEED MANUAL MK 1 ZF SYNCHROMESH GEARBOX

6 SPEED MANUAL MK 1 SHUTFL’E GEARBOX

12 SPEED MANUAL MK 11 ZF SYNCHROMESH GEARBOX
12 SPEED MULTI-POWER MK 11 ZF SYNCHROMESH GEARBOX
SPACER, 4WD TRANSFER GEARBOX AND DRIVE SHAFT
8 SPEED SYNCHROMESH SHUTTLE GEARBOX

12 SPEED SYNCHROMESH SHUTTLE GEARBOX

4WD DRIVE UNIT

CREEPER GEARBOX

18 SPEEDSHIFT GEARBOX
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7A-1
. | 8 SPEED STANDARD GEARBOX

8 SPEED MANUAL MKI STANDARD GEARBOX

Section7-Part A

Table of Contents
Operation No Description Page No
— Specification 2
. — General description 2
7A-01 Main gear shift lever — Removal 4
7A-02 High/low shift lever — Removal 4
7A-03 Selector rails and forks — Removal 5
7A-04 Normal and heavy duty epicyclic unit — Removal 6
7A-05 " Normal duty epicyclic unit — Overhaul 6
7A-06 Heavy duty epicyclic unit — Overhaul 7
7A-07 Input shafts and housing — Removal 8
7A-08 PTO drive shaft front bearing — Removal 9
7A-09 lL.ayshaft, mainshaft, PTO shaft and gears — Overhaul 10
. .
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7A-2

8 SPEED STANDARD GEARBOX

Specification

No of gears

FOPWATG ..ot car et ee s sbs e b e ra e ee e emseaeenas
B YL £ U

Epicyclic raduction ... ... eeree s
NOMmal AUty ..ot et e e
Heavy duly ..ot e

Special tools

MF218A PTO drive shaft puller

MF255B PTO input shaft oil seal replacer
MF315A Needle roller bearing remover/replacer
MF331 Input shaft oil seat replacer

KMF1004  Input shaft oil seal protector sleeve

Bolt Torques

Gear lever covertoshifttower............occooooiiiiiiin s
Shift tower to gearboxXtop ......ccvveeecnie s
Shifter Fork locking SCIBWS.. ... corrirercc e eren e
interlock bolt to gearbox case ...
Epicylic unit 10 gearbox Case .........cocoovviiiiiiecirnncee e
Input-shaft housing 10 QearboX Case .......ccccceeeeeienriainsnnes
PTO drive shaft bearing housing to gearbox ..........c....eeeee.
Gearbox10enging. ..o e e
Gearbox 10 rear transmission CaSe........oe.ivivcevcereiimneinnns

General Description

The gearbox has four forward speeds and one reverse,
doubled by an epicyclic reduction unit to produce eight
forward speeds and two reverse.

Main Transmission Drive

The input shait is driven by the main transmission
clutch plate and drives a pair of constant mesh gears.
These, in turn, drive a hollow layshaft to which are
attached the first, second, third and fourth ratio gears.

The mainshaft is iocated above the layshaft and has .
mounted on it three sliding gears, one of whichis a
compound gear having two sets of teeth. The sliding
gears are operated by selector forks mounted on shifter
rails which in turn are operated by the gear selector lever
located directly above the gearbox.

The sliding gears mesh with the layshalt gears to give,
from the front, thirg, first, fourth and second gears
respectively depending upon the gear selected by the
lever.

Epicyclic Reduction Unit

The epicyclic unit consists of a ring gear and three -
planetary pinions. it is mounted on the rear of the gearbox
and driven by the mainshaft splined extension which acts
as asungear.

M-F 300 Series

........ 8 speed manual MK

........ 4 :1{low range}
........ M-F 350, 355, 360 and 365
........ M-F 375, 383 and 390

........ 50- 70 Nm (37-52 Ibf ft)
........ 102-122 Nm (75-90 Ibf )
........ 34- 52 Nm (25-38 Ibf )
........ 40- 47 Nm (30-35 Ibf ft)
........ 40- 47 Nm (30-35 Ibf ft)
........ 54- 61 Nm (40-45 Ibf &)
........ 54- 61 Nm (40-45 Ibf ft)
........ 100-130 Nm (74-94 Ibf ft)
........ 102-122 Nm (75-90 Ibf 1)

To transmit the drive from the gearbox to the rear axle a
driveshatt is connected by a coupler, either direclty tothe
gearbox mainshaft (HIGH range} or the planetary pinion
carrier where the speed of the gearbox is reduced by 4:1

(LOW range). The coupler is operated by a selector fork,

rail and gearlever which is mounted alongside the main
gear selector lever. As well as selecting either HIGH or
LOW range, the tever also has a middle or neutral
position which disengages the coupler splines from both
the mainshaft and the ptanetary pinion carrier. In this
neutral position an electrical switch completes the
starting circuit and the danger of starting in gear is
prevented.

Reverse Drive

Reverse drive is achieved by the engagement of a
compound gear cluster mounted in the left hand side of
the gearbox. One of the gears is in constant mesh with
the fourth gear pinion on the layshaft. The other gear is
engaged by the sliding first gear on the mainshaft. This
combination reverses the rotation of the mainshaft,
reduction unit and final drive.

PTO Drive Shaft

The PTO input shaft driven by the secondary plate on
the dual clutch, rotates a pair of constant mesh gears.
These, in tumn, drive the PTO shaft which projects
rearwards through the hollow layshaft to drive the linkage
pumip and PTO.
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7A-3

8 SPEED STANDARD GEARBOX

M-F 300 Series

e i I T g
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Transmission input shaft and gear
Input shaft housing

Third gear

Selector rails and forks
Firstreverse gear

Fourth gear

Second gear

Gear shift interlock

Epicyclic reduction unit

Sliding coupler

. Main shaft

. PTO shaft

. Layshaft

. Transmission constant mesh gear
. PTO constant mesh gear

. PTO front bearing housing

PTQ input shaft and gear
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7A-4

8 SPEED STANDARD GEARBOX

Main Gear Shift Lever
Removal and refitment 7A-01

Removal

1. Remove the cab floor mat and/or access panels if
fitted.
Move the gear levers to the neutral position.
Remove the five bolts holding the gearlever
assembly to the shift tower on top of the gearbox.
Remove the gear lever assembly from the tractor.
Remove the gear lever rubber cover.

A

Cauticn: When removing the spring retaining clip (7) care
must be taken to prevent the spring from flying out and
causing possible injury or damage.

6. Place the gear lever assembly in a vice,

7. Press the spring retaining clip, towards the spring,
slide sideways and remove. This will release the
spring.

B. Press out the gear lever retaining clip.

9. Lift out the gear lever.

10. The gear lever cup may be removed from the cover if
required.
11. Unscrew the retaining nut and press out the cup.

Refitment.
12. Reverse procedures 110 11 except:

a. Ifthe gear lever cup has been removed ensure
that it is fitted with the gear lever retaining pin
square with the axis of the tractor by lining up the
flats on the cup.

b. Ensure that the gear lever rubber cover is in good
condition 0 prevent dirt getting into the
transmission.

c. Coat the underside of the gearlever cover with
Loctite 515 and torque the cover bolts to 50-70
Nm (37-52 Ibf ft}.

High/Low Shift Levers

o wh

Y Mg

%

’

13

NG

Removal and Refitment 7A-02

Removal

1. Remove the cab floor mat and/or access panetls if
fitted.

Move the gear levers to the neutral position.

Remove the five bolts holding the gear lever
assembly to the top of the gearbox.

Remove the gear lever assembly from the tractor.
Remove the gear iever rubber cover

Remove the gear lever retaining pin.

Lift out the gear levers.

Remove the 'O’ ring.

The gear lever cup may be removed if required.
Unscrew the retaining nut and press-out the cup.

wn

CoNOOA
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7A-5
. 8 SPEED STANDARD GEARBOX

Refitment
11. Reverse proceedure 1 to 11 except:

a. Renew the 'O’ ring.

b. Ifthe gear lever cup has been removed make
sure that it is fitted with the gear lever retaining pin
square with the axis of the tractar by lining up the
flats on the cup.

¢. Ensure that the gearlever rubber cover is in good
condition to prevent dirt getting into the
transmission.

d. Coat the underside of the gearlever cover with
Loctite 515 and torque the cover bolts to 50-70
Nm (37-52 Ibf ).

Selector Rail Mechanism
Removal and refitment 7A-03

. Removal

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

1. $plit the tractor between the gearbox and the spacer
housing and remove the gearbox, see section 2.

2. Remove the gearbox top cover and the shift tower.
3. Release the locking wires.

4. Remove the bolts, fork, balls, peg, stop plate and
plain plate of the gear shift locking mechanism.

5. Liftout the detent springs and plungers.
6. Remove the locking screws.
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 screws.
9. Slide the rail rearwards out of the housing.
10. Remove the locking screw.
. 11. Rotate the third gear selector rail through 180°.

12. Remove the third gear engagement block locking
gorew,

13. Slide the rail rearwards out of the housing.

14. Slide the High/Low rail rearwards and remove the
coupler.

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

16. Remove the locking screw.

17. Slide the rail rearwards out of the housing.

18. Remove the selector forks from the gearbox.

Refitment
19. Reverse procedured 1 to 18 except:
a. Apply a few drops of oil to the selector rails before
refitment.
b. Tighten the inter-lock mechanism retaining bolts
to a torque of 40-47 Nm {30-35 Ibt f1).
¢. Tighten the shifter fork locking screws to a torque
of 34-52 Nm (25-38 |bf ft}.
d. Wire-lock all shifter fork locking screws.
e. On completion of the refitting procedure, place all
the gears in the neutral position.

M-F 300 Series Issue 2
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8 SPEED STANDARD GEARBOX

ﬂormal and Heavy Duty Gearbox Epicyclic
nit

Removal and Refitment 7A-04

Removal
1. Split the tractor between the gearbox and the spacer
or centre housing, see section 2.
Remove the locking wire.
Remove the locking screw.
Remove the selector fork and coupling.
Remove the bolts.
Remove the complete assembly.

Refitment
7. Reverse procedures 1to 6 except:

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

b. Ensure that the dowels are correctly located in the
gearbox casing.

¢. Locate the cover plate with the cut out, to the
bottom left- hand comer for heavy duty, and the
bottom right hand corner for normal duty
epicyclics.

d. Fitalockwasher to the lower right hand retaining
boit, on normal duty epicyclic onty.

e. Tighten the retaining bolts progressively and
evenly to a torque of 40-47 Nm (30-35 Ibf ft).

Normal Duty Gearbox Epicyclic Unit
Overhaul

Onp D

7A-05

Disassembly

1. Remove the gearbox epicyclic unit, see operation
7D-04.

. Remove the cover plate.

Remove the rear thrust ring.

Remove the planetary pinion carrier.

Remove the front thrust ring.

Remove the shim.

Remove the front plate.

If necessary, remove the dowel pins from the ring
gear.

Note: The planetary pinion carrier cannot be serviced,

and must be replaced as a complete assembly if found to
be defective.

9. Toremove pinions and needle rollers {ollow items 11,
12 and 13 in operation 7A-06.

Note: Spacers are fitted either side and between the
needle rollers.

PNO DA WON

Reassembly
10. Reverse procedures 110 9 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 between the two
runs of rollers. Each run consists of 27 rollers, see
item 9.

b. The front plate and the cover plate must be
positioned with the oil grooves towards the pinion
carrier.

c. Always fit the same thickness of shims as those
removed.

M-F 300 Series
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. To assist assembly of the front and rear thrust

rings on the pinion carrier, smear them 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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8 SPEED STANDARD GEARBOX

Heavy Duty Gearbox Epicyclic Unit

Overhaul 7A-06

Disassembly

1.

10.
®

12.
13.

14

I O

Remove the gearbox epicyclic unit, see operation
7A-04.

Remove the cover plate.

Remove the rear thrust ring.
Remove the planetary pinion carrier.
Remove the front thrust ring.
Remove the shim.

Remove the front plate.

Remove the Belleville spring disc.

If necessary, remove the dowels from the planetary
ring gear.

Remove the external snap ring.

Gently tap out the three pinion shafts towards the
front.

Remove the planetary pinions.

Remove the two sets of rollers and spacer from each
pinion.

Remove the wear plates from each side of each
pinion.

Reassembly

18

Reverse procedures 1 to 14, except:

a. When replacing the roilers in the pinions, a smear
of petroleum jelly (not grease) will help retain
themn. 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 the pinion wear plates are refitted with
the flats positioned innermost to the centre of the
pinion carrier.

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

f. Always fit the same thickness of shims as those
removed.

g. To assist assembly of the front and rear thrust
rings on the pinion carrier, smear them with
petroieum 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.

M-F 300 Series
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235
input Shafts and Housing Refitment
Removal and Refitment 7A-07 : g Eﬁt a ni:lvF'o' n:g (fP‘rg inpu:j Thaf{!)l. X
. . i 15A refit the needle roller bearing.
Special tools: sing MP3 edle :
MF255B  PTO input shaft oil seal replacer 14 USino 331 fitanew seal, with the p ofthe seal
MF315A Needle roller bearing remover/ 9 o .
replacer 15. Eg:‘ the bearing with the shield towards the gear
MF331 Main input shaft oil seal replacer L .
KMF1004 Input shaft oil seal protector 16. Refit the cwchp {check thatitis prgpeﬂy seatgd).
sleeve 17. Refit the PTO input shaft and bearing into the input
housing.
Removal 18. Refit the circlip. (Check that it is properly seated.).
0 . 19. Place the nylon cone adaptor on special tool
1. Remove the clutch release mechanism, see MF2558.
;perat:on Gﬁ'od' i 20. Place the seal over the nylon cone and onto the too!
2. Remove the four bolts. _ with the seal lip facing away from the tool and
3. Withdraw the input housing complete with PTQ input remove the nylon cone.
shaft. . ) 21. Piace the tool over the PTO input shaft and tap the
4. Remove the large internal circlip. seal into place.
5. Pushthe PTQ input shaft complete with bearing 22, Place KMF1004 into the input housing assembly.
rearwards out of the housing. 23. Slide the housing over the input shatft.
6. Ifnecessary remove the cirClip. 24. Reverse procedures 1 to 7, except:
7. !t necessary press the bearing off the shait. a. Use petroleum jelly (not grease) to lubricate ail
8. Lever the PTO shaft seal out. seals and the needle roller bearing when refitting.
9. Lever the main shaft seal out, b. nghﬁy co&!t the bo!! thread with Hy‘omar sealant
10. Using MF315A remove the needle roller bearing. th , E’Eq 'ﬁf'?'("g a’édlé'fgfgte“ the bolts to a torque of
11. Remove the 'O’ ring {PTO input shatt housing). ’
M-F 300 Series Issue 2
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PTO Driveshaft Front Bearing
Removal and Refitment 7A-08
Special Tools: MF218A PTO Drive Shaft Puller.

Removal

With the gearbox removed from the tractor:

1. Remove the clutch cross shaft and lever, see

operation 6A-04.
Remove the four bolts and washers.
Remove the cover plate.
Remove the extern.} circlip and washer.
Screw two 3/8 UNC x 75 mm (3 in) bolts into the
bearing housing and tighten them evenly to draw the
housing from the case and shaft.
6. Remove the housing.
7. Remove the circlip,
8

. . Press out the bearing.
9. Discard the Q' ring.
10. Discard the gasket.

Refitment
11. Reverse procedures 7 to 10 except:
a. Fitanew 'O’ ring gasket and circlip.
b. Lightly coat the gasket with Hylomar sealant.
12. Using MF218A pull the bearing and housing
assembly onto the front end of the PTO drive shaft
ensuring that the splines on the shaft locate with
those in the PTO constant mesh gear.
13. Fit a new circlip and washer.
14. Reverse procedures 1to 6 except:
a. Lightly coat the securing bolt threads with
Hylomar sealant,
b. Ti?gten the bolts to a torque of 54-61 Nm (40-45
Ibf ft).

[SLEF S A
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Layshaft, Mainshaft, PTO Shaft and Gears
Overhaul 7A-09

Disassembly

1. Remove the gearbox from the tractor, see section 2.

2. Remove the thrust bearing and clutch cross-shaft,
see operation 6A-04.

3. Remove the shifter rails and forks, see operation
TA-03.

4. Remove the epicyclic reduction unit, see operation
7A-04.

5. Remove the input shafts and housing, see operation
7A-07.

6. Remove the PTO drive shaft front bearing, see
operation 7A-0B. Withdraw the PTO shaft.

Input shaft
7. Withdraw the PTO shaft (7A) rearwards to allow the
PTO constant mesh gear (7B) to drop into the
housing.
8. Remove the main drive Input shaft complete with the
thrust washer. Lift out the PTO constant mesh gear.

M-F 300 Series Issue 1
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8 SPEED STANDARD GEARBOX

Mainshaft
9. Drive the mainshaft (9A) rearwards and remove the
third speed sliding gear (9B}.

10. Remove the front circlip (10A) holding the front
mainshaft bearing (10B) and drive the mainshaft
rearwards through the bearing. Remove the circlip
{10C) from behnd the front mainshaft bearing.

11, Withdraw the mainshaft rearwards, removing 1st and
reverse sliding gear (11A) and 2nd and 4th sliding
gears (11B). Remove circlip (11C), bearing (11D)
and circlip (11E).

Layshatft

12. Remove the rear circlip (12A) on the layshaft and tap
the shaft forward sufficiently to uncover the circlip
(12B) in front of the 4th speed gear. Move the circlip
onto the unsplined portion of the shaft.

13. Remove the circlip {13A) from the front of the layshaft
and remove the constant mesh (13B) and second
speed gears (13C). The layshaft must be driven
rearwards to accomplish this.

14, Drive the layshaft (14A) out through the front,
removing the third (14B) and fourth (14C) gears.

Reverse ldler

15. Obtain a length of steel bar 25 mm dia x 55 mm leng
(1 india x 2.3/16 in long) to make up a dummy shaft
for the removal of the reverse idler.

16. Release the locking washer.

17. Hemove the bolt and locating tab.

18. Slide the dummy shaft in 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 gearbox case.

19, Remove the idler gear cluster complete with the
needle roliers and spacers on the dummy shatft.

20. Withdraw the dummy shaft from the idler gear and
release the needle rollers and spacers to drop out
onto a clean work surface.

Reassembly
Note: All snap rings must be renewed. Ensure that they
are all correctly located in their grooves.

Reverse Idler
21. Fitthe centre spacer into the reverse gear cluster.
22. Refit the first set of 28 roliers.

Note: Smear the rollers in petroleum jelly (not grease) to

assist reassembly.
23. Refit the spacer to the end of the reverse idler with
the needle roflers assembied.

24, Refit the thrust washer.

25. Refit the second set of roliers.

26. Refitthe second spacer. |

27. Refit the second thrust washer.

28. Slide the dummy shaft into the reverse gear cluster to
hold the rollersin place.

29. Slide the distance piece over the dummy shaft on the
rear end of the reverse gear cluster. Reverse
procedures 16-19.

M-F 300 Series
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30. Fit a new lock washer to lock the retaining bolt.

Layshaft
31. Reverse procedures 12 to 14.

Mainshaft

32. Reverse procedures9to 11.

Input shaft

33. Reverse procedures 7 to 8. 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 cited.

34. Refit the PTO drive shaft and the PTO front bearing,
see operation 7A-08.

35. Refit the input shaits and housing, see operation
7A-07.

36. Refit the epicyclic reduction unit, see operation .
7A-04.

37. Refitthe shifter rais and forks, see operation 7A-03.

38. Refit the clutch release mechanism, see gperation
6A-04,

39. Refitthe gearbox to the tractor.

M-F 300 Series issue 2
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8 SPEED MANUAL MKI ZF SYNCHROMESH GEARBOX

Section7—-PartB
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8 SPEED SYNCHROMESH GEARBOX

Specification
Model ... 8 speed manual MKI Synchromesh
No of gears
LT 1o TS OS 8
ROVEISE ..ovue . ieeeccaisac e e e e e e vii e ettt et et ran s eraaaeasaeernen 2
Synchromesh type ..o ety e ZF
Epicyclic redUCHion URIL .....covureieeeeee e e e 4.1 (Low range)
NOMAEI QULY ... et e e eeeeanaseeinnas M-F 340, 350, 355, 360, 362 and 365
Heavy QUL ... e et e e e s e e e e eaare e eana M-F 375 and 390
Settings Required
Synchromesh NeUtral .........ccoovvinviir e eees See procedure 7B-03
Synchromesh ring to coupler clearance .........cocovvvcvereeeeeneecnnnn. 0.8 mm {0.030 in) minimum
Special tools
MF218A PTQ drive shaft puller
MF255B8 PTO input shaft oil seal replacer
MF3154A Needle roller bearing remover/replacer
© MF331 Input-shaft il seal replacer
MF414 Synchromesh centralising pin
MF415 Synchromesh hub assembly tool

MS550 Drive handle
KMF1004  Input shaft oit seal protector sleeve

Bolt Torques

Gear lever coverto shift tower.........c..ccooviiiiiiiiiiiniiiinees
Shift tower to gearboXtOp .....cvi i e e e reeeaenan
Shifter Fork Iocking SCrews.....c...ccuvurcieciiiee e
Interlock boltto gearbox case...........oooviviieincinnieinnns
Epicyclic unit to gearbox case ......c.c.vvrveemciciiiniienene
Input shaft housing to gearboxX case.........ucveeevncceeceennanaes
PTO drive shaft bearing housing to gearbox .....................
(GearbOX 10 BNGINE.....cccaarrrriaeeirrare s e s e ee e e ireeaaees
Gearbox t0 rear transmission Case...........ccoriiruireerranenens

General Description

This gearbox is similar to the MK 1 eight speed
standard gearbox described in section 7A, having four
forward and one reverse gearbox, doubled by an
epicyclic reduction unit to give eight forward and two
reverse gears.

The gearbox differs by having a synchromesh gear
change on the top two gears, 3rd and 4th. This
arrangement makes three synchronised gear changes
available as follows:

1. From 2nd to 3rd ratio.

2. From 3rd to 4thratio.

3. From 4th to 3rd ratio.

......... 50- 70 Nm (37-52 lbf ft)
......... 102-122 Nm (75-90 Ibf t)
......... 34- 52 Nm (25-38 Ibf ft)
......... 40- 47 Nm (30-35 Ibf ft)
......... 40- 47 Nm (30-35 Ibf ft)
......... 54- 61 Nm (40-45 Ib it)
......... 54- 61 Nm (40-45 Ibf t)
......... 100-130 Nm (74-94 Ibf 1)
......... 102-122 Nm (75-90 1bf ft)

The synchromesh mechanism synchronises
(equalises} the speed of the selected free-running gear
with the main shaft before drive engagement. This is of
great benefit to the driver since fast, easy gear changes
can be made on the move without the need to stop the
tractor.

The remaining gears, 1st—reverse and 2nd ratios are

engaged by sliding gears the same as the standard type
MK 1 gearbox.

An additional advantage of the arrangement is the very
logical sequence of gear changing it makes possible.

The main difference in the construction of the gearbox
is that the mainshaft has two free running gears (3rd and
4th ratios). These free running gears are in constant mesh
with their corresponding gears on the layshaft and are
brought into engagement with the mainshaft by means of
a ZF synchromesh engagement mechanism.

M-F 300 Series Issue 2
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1. PTOinput shaft and gear 10. Sliding coupler

2. Input shaft housing 11. Mainshaft

3. Second gear 12. PTO shaft

4. Selector rails and forks 13. Synchromesh mechanism and sliding coupler

5. First/reverse gear 14. Layshaft

6. Fourth gear 15. Transmission constant mesh gear

7. Third gear 16. PTO constant mesh gear

8. Gear shift interiock 17. PTO front bearing housing

9. Epicyclic reduction unit 18. Transmission input shaft and gear

M-F 300 Series Issue 1
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Main Gear Shift Lever
ARemoval and refitment 78-01
Removai
1. Remove the cab floor mat and/or access paneis if
fitted. 9

2. Move the gear levers to the neutral position.

3. Remove the five bolts holding the gearlever
assembly to the shift tower on top of the gearbox.

4. Remove the gear lever assembly from the tractor.

5. Remove the gear lever rubber cover.

A

Caution; When removing the spring retaining clip (7)
care must be taken to prevent the spring from flying out
and causing possible injury or damage.

6. Piace the gear lever assembly in a vice.

7. Press the spring retainer clip towards the spring,
slide sideways and remove. This will release the
spring.

8. Press aut the gear lever retaining ctip.

9, Lift out the gear tever.

10. The gear lever cup may be removed from the cover if
required.
11. Unscrew the retaining nut and press out the cup.

Refitment.

12. Reverse procedure 11o 11 except:

a. Itthe gear lever cup has been removed ensure
that it is fitted with the gear lever retaining pin
square with the axis of the tractor by lining up the
flats on the cup.

b. Ensure that the gear lever rubber cover is in good
condition to prevent dirt getting into the transmission.

¢. Coatthe underside of the gearlever cover with Loctite
515 and torque the cover boits to 50-70 Nm (37-52 tbf
ft).

High/Low Shift Levers

Removal and Refitment 7B-02 @

Removal .

1. Remove the cab floor mat and/or access panels if
fitted.

Move the gear levers to the neutral position.

Remove the five bolts holding the gear lever
assembily to the top of the gearbox.

Remove the gear lever assembly from the tractor.
Remove the gear lever rubber cover.

Remove the gear lever fetaining pin.

. Lift out the gear levers.

Remove the 'O’ ring.

The gear lever clip may be removed if required.

. Unscrew the retaining nut and press-out the cup.

w N
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Refitment
11. Reverse proceedure 1 1o 11 except:

a. Renewthe 'O ring. ()] )
b. Ifthe gear lever cup has been removed make '—j"—“ \’ﬁy
sure that it is fitted with the gear lever retaining pin T

square with the axis of the tractor by {ining up the

fiats an the cup. B E
c. Ensure that the geariever ubber cover is in good g
condition to prevent dirt getting into the s ‘ \
transmission. 0/ "‘r o L
d. Coat the underside of the gearlever cover with & !J?} ;
Loctite 515 and torque the cover botts to 50-70 &

Nm (37-52 Ibf ft).

Selector Rails and Forks
Removal and Refitment 7B-03
Special Tools: MF414 Centralising pin and

. locating peg

Removal

A

Caution: Beware of sharp edges around the top of the
gearbox case.
1. Split the tractor between the gearbox and the spacer TLIES
or centre housing, see section 2.
2. Remove the gearbox top cover and shift tower, see
operation 7B-01.

. Lift out the detent springs and plungers.
. Remove the locking wires.
. Loosen the locking screws.

. Remove the bolts, fork, balls, peg, stop plate and
plain plate of the gear shift interlock.

Slide the rails rearwards out of the casing retaining
the gear lever engagement dogs and selector forks
on each rail.

Lift out the selector forks.

8.
. Refitment

9. Reverse procedures 3 10 B excepl:

a. Apply a few drops of oil to the selector rails before
refiiment,

b. Tighten the interlocking screws to a torque of TL244
40-47 Nm (30-35 Ibf ft).

c. Tighten al! selector fork locking screws to a torgue
of 34-52 Nm (25-38 Ibf ft).

d. On completion of the refitting procedure, place all
the gears in the neutral position.

e. Setthe synchromesh selector fork to the neutral
position by locating the selector rail with locating
peg MF414/3 clamped to the gearbox casting
with balt MF414/2. Insert centralising pin MF414/1
into hole in top of the selector fork, aligning it with
the hole in the sliding coupler.

f. Tighten each locking screw in tum to the correct
torgue and ensure that the centralising pin
MF4141 rotates freely when the locking screws
are tight.

g. Secure ali the locking screws with locking wire.

D bW
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ﬂo;tmal and Heavy Duty Gearbox Epicyclic
n

Removal and Refitment 7B-04

Removal
1. Split the tractor between the gearbox and the spacer
or centre housing, see section 2.
Remove the locking wire.
Remove the locking screw.
Remove the selector fork and coupling.
Remove the bolts.
Remove the comptlete assembly.

Refitment

7. Reverse procedures 110 6 except:

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

b. Ensure that the dowels are correctly located in the
gearbox casing.

c. Locate the cover plate with the cut out in the
bottom left hand comer for heavy duty, and the
bottom right hand comer for normal duty
epicyclics.

d. Fit alockwasher to the lower right hand retaining
boit, on nomnat duty epicyclic only.

e. Tighten the retaining bolts progressively and
evenly to a torque of 40-47 Nm (30-35 Ibf ft}.

Normal Duty Gearbox Epicyclic Unit
Overhaul 7B-05

o0k~ wP

Disassembly

1. Remove the gearbox epicyclic unit, see operation
78-04.

Remove the cover plate.

Remove the rear thrust ring.

Remove the planetary pinion carrier.

Remove the front thrust ring.

Remove the shim.

Remove the front plate.

If necessary, remove the dowel pins from the ring
gear.

Note: The planetary pinion carrier cannot be serviced, and
must be replaced as a complete assembly if found to be
detective.

9. To remove pinions and needle rolters follow tems 11,
12 and 13 in operation 78-06.

Note: Spacers are fitted either side and between the

needle rollers.

N AN

Reassembly
10. Reverse procedures 1109 except:

a. When replacing the rollers in the pinions, a smear
of petroleum jelly (not grease) wilt help retain
them. Do not omit the spacer from between the
two runs of rollers. Each run consists of 27 rollers,
seeitem 9.

b. The front plate and the cover plate must be
positioned with the oil grooves towards the pinion
carrier.

M-F 300 Series

c. Always fit the same thickness of shims as those
removed.

d. To assist assembly of the front and rear thrust
rings on the pinion carrier, smear them 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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Heavy Duty Gearbox Epicyclic Unit

Overhaul 7B-06

Disassembly

OE~NOWME WD

Remove the gearbox epicyclic, see operation 78-04.

. Remove the cover plate.

Remove the rear thrust ring.

. Remove the planetary pinion carrier.
. Remove the front thrust ring.

Remove the shim.

. Remove the front plate.

Remove the Belleville spring disc.

. If necessary, remove the dowels from the planetary

ring gear.

. Remove the extemal snap ring.
. Gently tap out the three pinion shafts towards the

front.

. Remove the planetary pinions.

14.

. Remove the two sets of rollers and spacer from each

pinion.
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
ot petroleum jelly {not grease) will hetp retain
thern. Do not omit the spacer from between the
two runs of rollers. Each run consists of 16 rollers.

b. Ensure the Belteville spring disc is focated
correctly in the epicyclic ring gear with the
concave face rearwards.

¢. The front plate and the cover plate must be
positioned with the oil grooves towards the pinion
carner,

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

€. 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.

g. To assist assembly of the front and rear thrust
fings on the pinion carrier, smear them 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.

M-F 300 Series
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Input Shafts and Housing

Removal and Refitment 7B-07

Special Tools:

MF2558 PTO input shaft oil seal replacer

MF315A Needle roller bearing remover/
replacer

MF421 Needle roller bearing and seal
replacer

MF422 Needle roller bearing and oil seal
remover

KMF1004 Input shaft oil seal protector
sleeve

Removal

1. Remove the clutch release mechanism, see
operation 6A-04.

2. Remove the four bolts.

3. Withdraw the input housing complete, leaving the
PTO input-shaft in position.

Remove the large internal circlip.

Push the PTO input shaft complete with bearing
rearwards out of the housing.

if necessary, remove the circlip.
If necessary, press the bearing off the shaft.
Lever the seal out of the front of the housing.

Using MF315A, remove the needle roller bearing
from the front of the housing.

ooa
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10. Remove the ‘O’ Ring from the housing.

11. Using MF422 carefully remove the needle rofler
bearing from the inside of the input shaft.

12. Using MF422 remove the oil seal from the input shaft.

Refitment

13. Fit a new ‘O’ ring into the housing.

14. Using MF315A, replace the needle roller bearing in
the housing.

15. Using MF421, fit a new seal into the input shaft with
the lip of the seal facing the tool.

16. Using MF421, refit needle roller bearing into the input

shaft with the round end of the cage to the bottom of
the recess.

17. Refit the bearing onto the outside of the shaft with the
shield towards the gear teeth.

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

18. Refit the PTO input shaft and bearing into the input
housing.

20. Refit the circlip. (Check that it is properly seated.)

21. Place the nylon cone adaptor MF255B/2 on the seal
replacer MF255B/1.

22. Place the seal over the cone and onto the tooi with
the seal lip facing away from the tool and remove the
nylon cone.

23. Place the tool over the PTQ input shaft and tap the
seal into place.

Issue 2
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24, Carefully push guide KMF1004/2 into the rear end of
the PTO input shaft. Carefully insert the tapered end
of the protector sleeve KMF1004/1 through the
guide. Remove the guide leaving the sleeve in
position.

25. Carefully refit the input housing over the input shaft
and withdraw the protector slegve when the housing
is in place.

26. Refit the clutch release mechanism, see operation
B6A-04.

Note:

a. Use petroleum jelly (not grease) to lubricate all seals

and the needle roller bearing when refitting.

b. Lightly coat the bolt threads in Hylomar sealant when

refitting, and tighten the bolts to a torque of 54-61 Nm
(40-45 bt f1).

PTO Driveshaft Front Bearing
Removat and Refitment 78-08

Special Tools: MF218A PTO drive shaft puller

Removal
With the gearbox removed from the tractor:
1. Remove the cross shait and lever, see operation
6A-04,
Remove the four bolts and washers.
Remove the cover plate.
Remove the external circlip and washer.
Screw two 3/8 UNC x 75 mm (3 in) bolts into the
bearing housing and tighten them evenly to draw the
housing from the case and shaft.
6. Remove the housing.
7. Remove the circlip.
8. Press out the bearing.
9. Discard the ‘Q' ring.
10. Discard the gasket.

Refitment
11. Reverse procedures 7 to 10, except:
a. Fitanew ‘O’ ring gasket and circlip.
b. Lightly coat the gasket with Hylomar sealant.
12. Using MF218A puli the bearing and housing
assembly on the front end of the PTO drive shaft
ensuring that the splines on the shaft locate with
- those in the PTQO constant mesh gear.
13. Fita new circlip and washer.
14. Reverse procedures 110 6 except:
a. Lightly coat the securing bolt threads with
Hylomar sealant.
b. Tighten the bolts to a torque of 54-61 Nm {40-45
Ibf ft).

0w

M-F 300 Series
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Layshaft, Mainshait, PTO Shaft and Gears
Overhaul 7B-09
Special Tools:

MF415 Synchromesh hub assembly tool
MS550 Drive handle

Disassembly »

1. Remove gearbox from tractor, see section 2.

2. Remove clutch release mechanism, see operation
6A-04.

3. Remove shifter rails and forks, see operation 7B-03.

4. Remove epicyclic reduction unit, see operation
7B-04.

5. Remove input shafts and housing, see section
78-07.

6. Remove the PTO drive shaft front bearing, see
operation 7B-08. Withdraw the PTO drive shaft. TL240 .

Input shaft and PTO gears.

7. Withdraw the PTO shaft (7A) rearwards to allow the
PTO constant mesh gear (7B) to drop into the
housing.

8. Remove the main drive input shaft complete with two
thrust washers. Lift out the PTO constant mesh gear.

M-F 300 Series Issue 2
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Mainshaft
9. Move snap ring (9A} in front of the 4th gear forwards
along the mainshaft (9B). Draw the shaft rearwards
and remove 2nd gear (3C).

. 10. Remove the snap ring (10A) from in front of the
forward mainshaft support bearing (10B). Draw the
bearing off the shatt and remove the second snap
ring {10C}).

11. Draw the mainshaft (11A) rearwards, progressively
moving the snap ring forwards as necessary until the
1st gear (11B) can be removed.

12. Rernove the snap ring (9A), withdraw the mainshatft
and fift out 3rd and 4th gear and the synchromesh
hub assembly.

M-F 300 Series

Layshatt
13. Remove the rear snap ring (13A) on the layshaft and

tap the shaft forward sufficiently to uncover the snap
ring (13B) in front of the 4th gear. Move the snap ring
onto the unsplined portion of the shaft.

14. Remove the snap ring (14A) from the front of the

layshaft and remove the constant mesh and second
speed gears. The layshaft must be driven rearwards
to accomplish this.

15. Drive the layshaft (15A} out through the front,

removing third (15B) and fourth gears (15C).

Issue 1
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Reverse idler

16. Obtain a length of steel bar 25 mm dia x 55 mm long
{1 in dia x 2 3/16in long) to make up a dummy shaft
for the removal of the reverse idler.

17. Release the tabwasher.

18. Remove the bolt and locating tab.

39. Slide in the dummy shaft frormn 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 gearbox case and allow the
idier gear to be removed.

20. Remove the idler gear cluster, complete with all parts
and the dummy shaft inside.

21. Withdraw the dummy shaft from the idler gears, and
altow all parts to drop out, onto a clean work surface.

Synchromesh hub assembly

22. Remove the two synchroniser rings.

23. Remove the drive hub compilete with the sliding
coupler.

24. Wrap the hub and coupler in a cloth.

25. Remove the sliding coupler, taking care not to lose
the pressure springs, plungers and blocks.

26. Remove the three pressure blocks.

27. Remove the three plungers.

2B. Remove the three springs.

29. Thoroughly clean ali the components and check their
condition.

30. Using a feeler gauge, measure the clearance
between the synchroniser ring and the coupler on
the gear at several points. The synchroniser ring
must be correctly positioned on the tapered part of
the splined ring. If the clearance is less than 0,5 mm
(0.020 in} replace the synchroniser ring. If the
clearance is checked with the gearbox assembled,
replace the synchroniser ring if the clearance is
found to be less than 0,8 mm (0.030 in).

Reassembly
Note: Renew all snap rings. When refitting ensure that
they are correctly located in their grooves.

Synchromesh hub assembly
31. Reverse procedures 22-30.
32. When replacing pressure springs, ptungers and
- blocks in the coupler ring, special service tool MF415
and MS550 must be used to locate the hub in the
sliding coupler.
Note: Ensure that the centralisation holes in the hub
and coupler are aligned.

M-F 300 Series
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Reverse idler

33. Fitthe spacer in the reverse gear cluster.

34. Refit the first set of rollers. Each run consists of 28
rollers. '

Note: Smear the roliers in petroleum jeliy (not grease) to

help reassembly.

35. Refit the retaining ring.

36. Refit the thrust washer.

37. Refit the second set of rollers.

38. Refit the retaining ring.

39. Refit the thrust washer.

40. Siide the dummy shalft into the reverse gear cluster
rollers.

41. Slide the distance piece over the dummy shatt on the
rear end of the reverse gear cluster.

42. Reverse procedures 17 to 20.

43. Fita new tab washer to lock the retaining bolt.

Layshaft

44. Place 3rd and 4th gears in the bottom of the gearbox
and refit the layshaft from the front.

45. Drive the layshaft rearward and replace 2nd gear
and the transmission constant mesh gear. Drive the
layshaft forward and replace the snap ring holding
3rd and 4th gearsin place.

46. Move the layshaft rearward and replace the snap
ring at the front end retaining 2nd gear and constant
mesh gear. Refit the rear bearing and snap ring.

Mainshaft

47. Slide the mainshaft through the rear of the gearbox,
progressively fitting in order: Steel reversible thrust
washer Third gear with the long bush Synchromesh
hub assembly Fourth gear with the short bush Steel
reversible thrust washer Snap ring First gear Snap
fing Bearing Snap ring Second gear.

Note: Ensure first and second gears are fitted before

finally locating snap rings:

a. Infront of fourth gear

b. In front of mainshaft support bearing.

Input shaft and PTO gears

48. Place the PTO constant mesh gear in the bottom of
gearbox and refit the main drive input shaft with its
two thrust washers.

49. Refit the PTO shaft from the rear.

50. Refit the PTO drive shaft front bearing, see operation
78-08.

51. Refitthe input housing and shatft, see operation
7B-07.

52. Refit the epicyclic reduction unit, see operation
78-04

53. Refit the shifter rails and forks, see operation 7B-03.
54

. Refit the clutch release mechanism, see operation
6A-04.

55. Refitthe gearbox to the tractor.

M-F 300 Series
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6 SPEED MANUAL SHUTTLE GEARBOX

Section7-PartC

Table of Contents

Operation No Description

. —
7C-01
7C-02
7C-03
7C-04
7C-05
7C-06
7C-07

7C-08

M-F 300 Series

Specification

General Description

Main gear shift lever — Removal

High/Low, Forward/Reverse shift lever — Removal
Selector rails and forks — Removal

Heavy duty epicyclic unit — Removal

Heavy duty epicyclic unit — Overhaut

PTO input shafts and housing — Removal

PTO drive shaft front bearing — Removal

Input shaft and forward/reverse gear cluster — Removal

Mainshaft, layshaft, PTO shaft and gears — Overhaul

Page No
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6 SPEED SHUTTLE GEARBOX

Specification
MOGEE ....oe e e iiiieier et ss e s emra st v ranteistteetisins s vsrasssssnrnnsssnns 6 Speed manual shuttle gearbox
No of gears

FOrward ... e s 6

RREVETSE .ovuerirreereeeceeieeiteeetssstsesrennessarassnssnsnnsnnnnensssensenen 6
Setting Required:
Inputshaft end float .......coe et 0,25-0,50 mm (0.010-0.020 in)
Modei application M-F 360 North America oy
Special tools
MF218A PTO drive shaft puller

MF2558 PTO input shaft oil seal replacer
MF315A Needle roller bearing remover/replacer
MF421 Needle roller bearing and seal replacer
MF422 Needle roller bearing and seal remover
KMF1004  input shait oil seal protecior sleeve
Bolt Torques

Gearlever coverto shifttower .........coeiiceiciciiiiciiinis,
Shift tower to QearbOXtoP ...cccovverriiiiiriiiir e,
Shifter fork locking SCIeWSs.........ccccemvecriieceere i ieeeeas
Intertock bolts 10 GearbOX CASE ... cceieieriiiecaniseenrrinmrranans
Epicyclic housing 10 gearboX CaSe .........vevremmeceememceeeaeannas
input shaft housing to gearbox case...........occiiiiinine.
PTO drive shaft bearing housing to gearbox .........ccceveaeeeee.
Engineto gearbox ... ....cccovaranriiiiiiiiiineceren e
Gearbox to rear transmission CaSe. .............cccvvcvvvvasrrenenns

Generai Description

The gearbox has three forward and reverse gears
which are doubled by a planetary unit to give six forward
and six reverse.

The input shaft is driven by the main clutch plate and
drives a central coupler mounted between two sets of
free running gears in the front of the gearbox. The rear
free running gear is the forward gear and meshes with the
constant mesh gear on the layshaft.

The front free running gear meshes with the layshaft
constant mesh gear through a reverse idler to give
reverse,

The central coupler is moved by the forward/reverse
gearlever to select either forward or reverse gear. It is
held in either the engaged or neutral position by a spring
loaded detent in the centre of the coupler hub.

The mainshaft is located above the layshaft and has
mounted on it two sliding gears, one of whichis a
compound gear having two sets of teeth selecting 2nd
and 3rd. The other gear selects ist.

The sliding gears are operated by selector forks
mounted on shifter rails which in turn are operated by a
gear selector lever located directly above the gearbox.

The sliding gears mesh with the layshaft gears to give
from the front, 1st, 3rd and 2nd gears respectively
depending on the gear selected by the lever.

M-F 300 Series

........ 50- 70 Nm (37-52 Ibf ft)
........ 102-122 Nm (75-90 Ibf ft)
........ 34- 52 Nm (25-38 Ibf ft)
........ 40- 47 Nm (30-35 Ibf ft)
........ 40- 47 Nm (30-35 Ibf ft)
........ 54- 61 Nm (4045 Ibf ft)
........ 54- 61 Nm (40-45 Ibf ft)
........ 100-130 N (74-94 ibf 1t)
........ 102-122 Nm (75-90 [bf )

The epicyclic reduction unit is mounted on the back of
the gearbox and is driven by the mainshaft. Low or High
range is selected by a coupler, operated by a fork which
intumn is operated by a three position selector lever. This
is mounted alongside the forward/reverse lever. As well
as selecting either high or low range,the lever also has a
middle position or neutral which disengages the drive
from the mainshaft to the rear axle drive pinion. In this
neutral position an electrical contact is completed for
starting. Thus engine starting in gear is prevented.

The PTQ input shaft driven from the main clutch rotates
a pair of constant mesh gears in the front of the gearbox.
These in tum drive the PTO shaft which projects
rearwards through the hollow layshaft to drive the linkage
pump and PTO.
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(19) 18 17 16 15
TL1085
1. PTOinput shaft and gear 11., Epicyclic reduction unit
2. Input shaft housing 12. Sliding coupler
3. Reverse constant mesh gear 13. Main shaft
4. Forward/reverse coupler 14. PTO shaft
. 5. Forward constant mesh gear 15. Layshaft
6. Third gear 16. Transmission constant mesh gear
7. Second gear 17. PTO constant mesh gear
8. Selector rails and forks 18. PTOQ front bearing housing
8. Firstgear 19. Transmission input shaft
10. Gear shift interlock

M-F 300 Series
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Main Gear Shift Lever
Removal and refitment 7C-01

>
Removal g

1. Remove the cab floor mat and/or access panels if
fitted.

. Movethe gear levers to the neutral position.

. Remove the split pin and pivot pin and disconnect the @
torward/reverse shift lever.

. Remove the forward/reverse shift lever bracket /
bolts.

. Remove the forward/reverse shift lever assembly.

. Remove the five bolts holding the gearlever assembly
to the shift tower ontop of the gearbox.

. Remove the gearlever assemhbly from the tractor.
. Remove the gear lever rubber cover.

A

Caution: When removing the spring retaining clip (7)
care must be taken to prevent the spring from fiying out
and causing possible injury or damage.

9. Placethe gearlever assemblyin avice.

10. Pressthe spring retaining clip towards the spring,
slide sideways and remove. This will release the
spring.

11. Pressout the gear lever retaining clip.

12. Liftoutthe gear lever.

13. The geariever cup may be rernoved from the cover il
tequired.

14. Unscrew the retaining nut and press out the cup.

w =~ o H WK

TLO74/1

Refitment.

15. Reverse procedure 110 14 except: @

a. Ifthe gear lever cup has been removed ensure ‘
that it is fitted with the gear lever retaining pin —7
square with the axis of the tractor by lining up the
flats on the cup.

b. Ensurethatthe gearlever rubber coverisin good
condition to prevent dirt getting into the .
transmission. @

c. Coatthe underside of the gearlever cover with /

Loctite 515 and torque the cover bolts to 50-70
Nm(37-52 ibf ft).

High/Low, Forward/Reverse Shift Levers
Remgoval and Refitment 7C-02

Removal
1. Remove the cab floor mat and/or access panels if
fitted.
Move the gear levers to the neutral position.
. Remove the split pin and pivot pin and disconnect the
forward/reverse shift lever.
. Remove the forward/reverse shift lever bracket bolts.
. Remove the forward/reverse shift lever assembly.
. Remove the five bolts holding the gear lever
assembly to the top of the gearbox.
7. Remove the gear lever assembly from the tractor.
8. Remove the gear leverrubber cover.
9. Remove the gear iever retaining pin.
10. Liftoutthe gear levers, TLE7472
11. Removethe ‘O’ ring.
12. The gear lever cup may be removed if required.
13. Unscrew the retaining nut and press-out the cup.

M-F 300 Series Issue 2
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6 SPEED SHUTTLE GEARBOX

Refitment
14. Reversethe proceedure 110 13 except:

a. Renew the 'O’ ring.

b. If the geariever cup has been removed make
sure that it is fitted with the gear lever retaining pin
square with the axis of the tractor by lining up the
flats on the cup.

¢. Ensure that the gearlever rubber cover is in good
condition to prevent dirt getting into the
transmission.

d. Coat the underside of the gearlever cover with
Loctite 515 and torque the cover baolts to 50-70
Nm (37-52 Ibf ft).

Selector Rails and Forks

TLO67

Removal and Refitment 7C-03

Removal

A

Caution: Beware of the sharp edges around the top of
the gearbox case.
1. Split the tractor between the gearbox and the spacer
housing or centre housing, and remove the gearbox,
see section 2.
2. Remove the gearbox top cover and shift tower, see
operation 7C-01.
Release the locking wires.

Remove the bolts, stop plate and peg of the gear
shift interiock mechanism.

Disconnect and remove the spring and latch
assembly (if fitted).

Lift out the detent springs and plungers.
Remove the locking screws.

Slide the rails rearward out of the housing.

. Remove the selector forks from the gearbox.

Note: The position of both selector forks before
removal. The thicker section of the selector forks goes to
the rear of the gearbox when refitted.

10. Slide the High/Low rail rearwards and remove the
coupling.

11. Rotate the High/Low rail through 90 degrees.

12. Remove the locking wire.

13. Remove the locking screw.

14. Slide the rail rearwards out of the housing, and

remove the High/Low gear lever engagement forks

and forward and reverse selector.

W

13

© e~
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Refitment

15. Reverse procedures 1 1o 14 except:

a. Appiy a few drops of oil to the selector rails before
refitment.

b. Tighten the interlock mechanism bolts to a terque
of 40-47 Nm (30-35 Ibf fi).

c. Tighten all locking screws to a torque of 34-52 Nm
(25-38 Ibt it}.

d. On completion of the refitting procedure, place all
the gears in the neutral position.

lssue 2
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Heavy Duty Gearbox Epicyclic
Removal and Refitment 7C-04

Removal
1. Spiit the tractor between the transmission and the
centre housing, see section 2.
Remove the locking wire.
Remove the locking screw.
Remove the selector fork and coupling.
Remove the bolts.
Remove the complete assembly.

Refitment
7. 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 dowels are correctly located inthe
gearbox casing,

¢. Locate the cover plate with the cut out in the
bottom left hand comer.

d. Tighten the retaining boits progressively and
evenly to a torque of 40-47 Nm (30-35 Ibf ft).

Heavy Duty Gearbox Epicyclic Unit
Overhaul 7C-05

oo wP

Disassembly

1. Remove the gearbox epicyclic unit, see operation
7C-04. .

Remove the cover plate.

. Remove the-rear thrust ring.

Remove the planetary pinion carrier.

Remove the front thrust ring.

Remove the shim,

Remove the front plate.

Remove the Belleville spring.

, If necessary, remove the dowels from the pianetary
rng 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 roilers and spacer from each
pinion.

14. Remove the wear plates from each side of each
pinion.

OCENPOBON

Reassembly
15. Reverse procedures 1 to 14, except:

a. When replacing the rollers in the pinions, a smear
of petroleum jeliy (not grease) will heip retain
them. Do not omit the spacer from between the
two runs of rollers. Each run consists of 16 roliers.

b. Ensure the Belleville spring disc is located
correctly in the epicyclic ring gear with the
concave {ace rearwards. -

¢. The front plate and the cover plate must be
positioned with the oil grooves towards the pinion
carrier,

M-F 300 Series Issue 1
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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.

g. To assist assernbly of the front and rear thrust
rings on the pinion carrier, smear them 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 carsier.

Note: On certain transmission builds, a ring is fitted
between items 2 and 3 of the heavy duty epicyclic units.

M-F 300 Series Issue 1
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Input Shafts and Housing

Removal and Refitment

7C-06

Special Tools:

MF2558
MF315A

MF421

MF422
KMF1004

PTO input shaft oil seal replacer
Needile roller bearing remover/
replacer

Needie roller bearing and seal
replacer

Roller bearing oil seal remover
Input shaft oil seal protector
sleeve

Removal

1.

2.
3.

h

wWo~Nom

Remove the clutch release mechanism, see
operation 6A-04.

Remove the four bolts.

Withdraw the input shaft complete with bearing
rearwards out of the housing.

. Remove the large internal circlip.
. Push the PTO input shaft complete with bearing

rearwards out of the housing.

. |f necessary, remove the circlip.

. It necessary, press the bearing off the shaft.

. Lever the seal out of the front of the housing.

. Using MF315A, remove the needle roller bearing

from the front of the housing.

M-F 300 Series

10.
11.

12

Remove the ‘O’ Ring from the housing.
Using MF422, carefully remove the needle roller
bearing from the inside of the input shaft.

Using MF422, remove the oil seal from the input
shaft.

Refitment

13.
14,

15.

16.

17.

18,
19,

20.
21.

22,

Fit a new ‘O’ ring into the housing.

Using MF315A, replace the needle roller bearing in
the housing.

Using MF421, fit a new seal into the input shaft with
the lip of the seal facing the tool.

Using MF421, refit the needle roller bearing into the
input shaft with the round end of the cage to the
bottom of the recess.

Refit the bearing onto the outside of the shaft with
the shield towards the gear teeth.

Refit the circlip. (Check that it is properly seated.)
Refit the PTO input shaft and bearing into the input
housing.

Refit the circlip. (Check that it is property seated.)
Place the nylon cone adaptor MF255B/2 on the seal
replacer MF255B/1.

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

. Place the too! over the PTQ input shaft and tap the

seal into place.
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24. Carefully push guide KMF1004/2 into the rear end of
the PTO input shaft. Caretully insert the tapered end
of protector sleeve KMF1004/1 through guide.
Remove the guide leaving the sleeve in position.

25. Carelfully refit the input housing over the input shaft
and withdraw the protector sieeve when the housing
isin place.

26. Refitthe clutch release mechanism, see operation
6A-04.

Note:
a. Use petroleum jelly (not grease) to lubricate all seais
and the needle roller bearing when refitting.
b. Lightly coat the bolt threads with Hylomar sealam
when refitting, and tighten the bolts to a torque of 54-61

Nm (40-45 Ibf ft).
PTO Driveshaft Front Bearing 26
. Removal and Refitment 7C-07
Special Tools: MF218A PTO drive shaft puller.

Removal
With the gearbox removed from the tractor:

1. Remove the clutch cross shaft and lever, see
operation 6A-04.

. Remove the four bolts and washers.

. Remove the cover plate.

. Remove the extemal circlip and washer,

Screw two 3/8 UNC x 75 mm (3 in} bolts into the
bearing housing and tighten them evenly to draw the
housing from the case and shaft.

Remaove the housing.

Remove the circlip.

Press out the bearing.

Discard the ‘O’ ring.

10. Discard the gasket.

Refitment _
11. Reverse procedures 7 t0 10 except:

a. Fitanew 'O’ ring gasket and circlip.
b. Lightly coat the gasket with Hylomar sealant.
12. Using MF218A, pull the bearing and housing
assembly on the front end of the PTO drive shaft
ensuring that the splines on the shaft locate with
those in the PTO constant mesh gear.
13. Fit a new circlip and washer.
i4. Reverse procedures 1106 except:
a. Lightly coat the securing bolt threads with
Hylomar sealant.
b. Tighten the bolts to a torque of 54-61 Nm (40-45
Ibf ft). 238
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TL978

Input Shaft and Forward/Reverse Gear
Cluster

Removal and Refitment

7C-08

Rermoval

1. Remove the gearbox from the tractor, see section 2.

2. Remove the clutch retease mechanism, see
Operation 6A-04.

3. Remove the shifter rails and forks, see operation
7C03.

4. Remove the PTO input shaft and housing, see
operation 7C-08, do not remove the main input
shaft assembiy.

5. Remove the PTQ driveshaft front bearing, see
operation 7C-07,

6. Drive the PTO shaft rearwards to aliow the PTO
constant mesh gear to drop into the gearbox case.

7. Move the PTO constant mesh gear to a position in
the bottom of the gearbox 1o allow the main input
shaft and gears to be removed.

8. Caretully remove the main input shait and gear
assembly from the gearbox.

Note: Care must be exercised in removing the input
shaft assembly, hold the forward and reverse gears
in place to prevent loss of the 240 roller bearings.
The spigot bearing between the mainshaft and input
shaft also contains 23 ioose roller bearings.

9. Remove the rear thrust washer and oil cup.

10. Remove the front measured thrust washer.

M-F 300 Series

11. Tip the spigot bearing rollers into a clean tin.

12. With the main input shaft and gear assembly held
over a clean tray slide the forward gear off the shaft
altowing the roller bearings and spacers to drop
into the tray.

13. Repeat the procedure for the reverse gear.

14. Wrap the input shaft and selector collar in some
cloth and slide the coliar off the shaft. The cloth is to
catch the detents and spring.

Examination

Clean and thoroughty inspect all parts for signs of wear
or damage and replace if necessary. Renew all snap
rings, when refitting ensure that they are correctly
located in their grooves.

Refitment

15. Refit the selector collar to the main shaft inserting
the two detents and spring. The collar must be
fitted with the four small indents on the internal
splines (indicated by an arrow) in-line with the
spring loaded detent.

16. Reassemble the reverse gear (22T), use petroleurn
jelly to hold the needle rollers in place. There are
two rows of 60 rolters, assembled with a centre
spacer ring and a spacer at each end. Fit to the
front of the input shaft.

17. Reassemble the forward gear (20T) using the same
procedure as above, fitting to the rear of the shaft.
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18. Reassemnble the needle roller bearing in the rear
end of the input shaft. Fit a spacer first, 23 rollers
held in with petroleurn jelly and then the final
spacer.

19. Reverse procedure 4 to 10.

20. With the aid of a dial gauge or feeler gauge ‘
measure the end float of the main input shaft. The
correct end float is 0,25-0,50 mm (0.010-0.020 in})
controlled by the measured spacer (9). in the event
of the end float not being within limits, select one of
the thrust washers from the chart below and fit in
place of the existing washer.

Part No. mm inches
189 901 M2 1,50-1,57 0.059-0.062
194 224 M1 1,75-1,82 0.069-0.072
194 225 M1 2.00-2,08 0.079-0.082
194 226 M1 2,26-2,33 0.089-0.092
194 227 M1 2.51-2,59 0.099-0.102
194 228 M1 -2,76-2.84 0.109-0.112

21. Reverse procedure 110 3.

Mainshaft, Layshaft and Gears

Overhaul 7C-09

Disassembly

1. Remove the input shaft and forward/reverse gear
cluster, see operation 7C-08.

M-F 300 Series

2. Remove the epicyclic reduction unit, see operation
7C-04.

Mainshaft

3. Carefully drive the mainshaft rearwards to release
the front bearing from the centre web of the
gearbox, remove the bearing from the main shaft.

Withdraw the mainshaft rearwards out of the

gearbox.

Remove the secondthird gear cluster.

Remove the first gear.

Remove the snap ring.

. Press the rear bearing off the shaft.

Note: Do not attempt to press the rear bearing off the

&

™~ oo

rear end of the main shafi. The epicyclic gear teeth

are of a larger diameter than the mainshaft splines.
9. Remove the snap ring.

Reverse idler gear.
10. From the inside of the main part ot the gearbox
push the reverse idler shaft out of the housing..
11. Lift out the reverse idier gear assembly.
Note: Exercise care, the reverse idler contains two
sets of loose roller bearings.

12. Allow the spacers and rollers to to drop out into a
clean container.
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TLO75

Layshatft

13. Withdraw the PTO shaft rearwards out of the
layshaft.

14. Remove the PTQ constant mesh gear.

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

16. Tap the layshaft rearwards and remove the constant
mesh gear.

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

18. Drive the shaft forwards out of the rear bearing and
lift out the first, second and third gears.

19. Press the front bearing off the layshaft.
20. Remove the rear bearing from the gearbox casing.

Reassembly
Layshaft

21. Press the front bearing onto the layshaft with the
bearing shield facing the long portion of splfined
shaft.

22. Place the third (42T), second (36T) and first (20T)
gears into the botiom of the gearbox.

23. Pass the iayshaft with the bearing through the front
of the gearbox and the centre web.

M-F 300 Series

24, Fit the three gears onto the shaft in the above order,
continue to drive the shaft through the box so that
the rear bearing can be fitted.

25. Fit the rear bearing.

26. Fit the rear snap ring.

27. Fit the constant mesh gear and drive the shaft
torward so that it locates in its correct running
position.

28. Fit the front snap ring.

29. Place the PTO constant mesh gear in the bottom of
the gear box so that the input shaft assembly can
be refitted.

30. Place the PTO shaft in the layshaft.

Reverse idler gear
31. Fit the wide spacer into the reverse idler with
petroleum jelly.

32. Refit the two sets of roller bearings with petroleun
ielly, there are two rows of 28 rollers.

33. Fit the two narrow spacers each side of the
bearings.

34. Fitanew 'O’ ring to the idler shaft.

35. With care, pass the idier shaft through the gearbox
casing and reverse idler in the following order:

36. Thrust washer.
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37.
38.
39,

Reverse idler assembly.
Thrust Washer and spacer.

Align the cut away portion on the front of the
reverse idler shaft to allow fitment of the input
housing.

Mainshaft

40.
41,

42.
43. Refit the mainshaft to the gearbox from the rear.
44,
45
46

50.

Refit the snap ring.

Press the rear bearing onto the mainshaft from the
front end up to the snap ring.

Replace the snap ring.

Fit the 1st gear.

. Fit the 2nd/3rd gear.
. Refit the front bearing to the shaft.
47.

o

49.

Enter both bearings into the casing and drive the
shaft forward into its running position.

Refit the input shaft and forward/reverse gear
cluster, see operation 7C-08. -

Refit the epicyclic reduction unit, see operation
7C-04.

Refit the gearbox to the tractor.

M-F 300 Series

TL979
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12 SPEED SYNCHROMESH GEARBOX

12 SPEED MANUAL MK11 SYNCHROMESH GEARBOX

Section 7 - PartD

Table of Contents

Operation No Description

. —_
7D-01
7D-02
7D-03
7D-04
7D-05
7D-06

. 7D-07
7D-08

. 7D-09

M-F 300 Series

Specification

General-description

Main gear shift lever—Removal

High/low shift levers—Removal

Selector rails and forks—Removal

Normal and heavy duty epicyclic unit— Removal
Normal duty epicyclic unit — Overhaul

Heavy duty gearbox epicyclic unit— Overhaul
input-shafts and housing—Removal

PTO drive shaft—Front bearing—Removal

Layshaft, mainshaft, PTO shaft and gears—Overhaul
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7D-2
12 SPEED SYNCHROMESH GEARBOX

Specification
MOdE! .. e 12 Speed Manual MKIl Synchromesh
No of gears:

FOMWATH ..ottt re e st rra s rra e e ens s saensonaans 12

8 1 £ PP RPR 4
SYNChIOMESh Ty e eee et eee vt e e eanaes ZF
Epicyclic Unit reduCtion .......co.ciioeiiciiiie et vtieernce i eernaaaas 4:1
NOIMAI QUEY .o ieeiiiirrr e e eeee s eascrraese e rrarerrerassesteersnranan M-F 350, 355, 360, 362 and 365
HEAVY QULY ..eoeeeiiiece e eeerrvei e erssressrrrrsrea e e e ransasrrrraeaeaean M-F 375, 380, 390T, 398 and 399
Settings Required
Mainshaftend float ............ . 0,080-0,30 mm (0.003-0.012in)
Typeofadjustment ... e Variable thickness thrust washer

Synchromesh ring to coupler clearance
Synchromesh neutral setting

Special tools
MF218A PTO Drive shaft puller
MF2558 PTO input shaft oil seai replacer

MF315A Needle roller bearing and seal remover/replacer
MF4i4 Synchro centralising pin

MF415 Synchro hub assembly too!

MF421 Needle roller bearing and seal replacer

MF422 Needle roller bearing and seal remover

MS550 Drive handle

KMF1004  Input shaft oil seal protector sleeve

Bolt Torques

Gear lever coverto shift tower...........ccoccoviiiiiicceericees
Shift tower t0 GRarbOX 10D ... cvi i cecrrirnne i ererrececanns e eraeeen
Shifter Fork locking SCrews. .. ...
Interiock bolt o gearboX Case.......c.coovveeviieiiieiciiiiiieei s

Epicyclic unit-to gearboX Case ... v
Input-shaft housing to gearbox case ........cc.oovvemviciiiiiininnnnns

PTO drive shaft bearing housing to gearbox

General Description

The twelve speed manual MK Synchromesh gearbox
provides 12 forward gears. It provides full engine braking
on over-fun and enables the tractor to be towed to start
the engine.

Drive arrangement

From the constructional view point the gearbox has
three sections. The front section consists of the high and
low ratio gears providing the choice of an altemative
input ratio.

The centre section comprises constant mesh gearsets
giving three basic forward speeds with ZF synchromesh
engagement for 2nd and 3rd ratios whilst the rear section
consists of an epicyclic gear reduction unit offering an
alternative low range output drive ratio.

The three basic forward speeds and single reverse are
doubled by the ability of the epicyclic unit to provide the
additional output ratio. This feature, together with the
alternative input ratio offered by the gears in the front
section, which further doubles the number of speeds
available, gives the gearbox a total of twelve forward
speeds and four reverse.

M-F 300 Series

Engineto gearbox ......coveveciiiiii e :
Gearbox to Tear transmiSSION CASe......ccvvvviiiiiriiirrrraaiiennn.

..... 0,8 mm (0.03in}
..... See procedure 7D-03

50- 70 Nm {(37-52 Ibf ft)

..... 102-122 Nm (75-80 Ibf ft)

34- 52 Nm (25-38 Ibf ft)
40- 47 Nm (30-35 Ibf ft)
40- 47 Nm (30-35 Ibf ft)
54- 61 Nm (40-45 Ibf ft)
54- 61 Nm (40-45 (bf ft)
-...100-130 Nm (74-94 Ibf t)

..... 102-122 Nm (75-90 Ibf t)

The gearbox rnainshaft is located above the layshaft
which is of hollow construction to accept the power
take-off (PTO) drive shaft which runs within it. Drive from
the engine enters the gearbox through the input shaft
which is spigot mounted at its front end into the
mainshaft. The high and low ratio gears are splined to the
input shaft and are in constant mesh with corresponding
free-running gears on the front of the layshaft. Drive
through either of these free- running gears occurs when
the one selected is engaged with the iayshaft by the
siiding coupler of the synchromesh mechanism.

The PTO drive enters the gearbox through a hollow
shaft revoiving on the outside of the gearbox input shaft.
A spur gear pinion at the rear of the hollow PTO input
shaft is permanently engaged with the gear splined to the
PTO drive shaft.

The mainshaft carries four free-running gears, three of
which are in constant mesh with corresponding fixed
gears on the layshatt to give the basic 1st, 2nd and 3rd
ratios. The remaining free-running gear gives reverse
drive and is in constant mesh with a compound idler
gearset permanently driven from the side of the layshaft
3rd ratio gear.
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M-F 300 Series
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1. PTOinput shaft and gear 13. Sliding coupler
2. Input shaft housing 14. Mainghaft
3. High range constant mesh gear 15. PTO shaft
4. Selector rails and forks 16. Synchromesh mechanism and sliding coupler
5. Low range constant mesh gear 17. Layshaft
6. Firstgear 18. Low range constant mesh gear
7. Sliding coupler 19. Synchromesh mechanism and sliding coupler
8. Reverse gear 20. High range constant mesh gear
9. Third gear 21. PTO constant mesh gear
10. Second gear 22. PTO front bearing housing
11. Gear shift interiock 23. Transmission input shaft
12. Epieycelic reduction unit
Issue 2
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The 2nd and 3rd ratio and reverse gearsets are of the
straight cut spur type. The 1st ratio gearset has helical
teeth which have longer contact areas and are
consequently capable of transmitting greater loads than
straight cut gears of the same size. They are also quieter
running. Drive through the 1st, 2nd and 3rd ratio and
reverse free-running gears takes place when the
selected gear is engaged with the mainshaft by a sliding
coupler. The coupler located between 2nd and 3rd ratios
forms part of the ZF synchromesh engagement
mechanism. Roller bearings are used to support the main
and layshaft at their front ends.

Gearbox Driveline

The order of drive through the gearbox, with the gears
selected is as follows:

From the input shaft through the high or low ratio
gearset to the layshaft.

From the layshaft to the selected free-running gear on
the mainshaft.

From the free-running gear to the coupler.

From the coupler to the mainshaft via the coupler hub
which is splined to the mainshatt.

From the mainshaft to the tractor's final drive
arrangements via the epicyclic gear reduction unit in
LOW range drive or directly in HIGH range.

Synchromesh mechanism

The synchromesh mechanism synchronises
{equalises) the speed of the selected free-running gear
with the appropriate driven shaft before drive
engagement. This is of great benefit to the drive by
preventing potential gear damage and allowing fast, easy
gear changes to be made on the move without the need
to stop the tractor. Engaging gear with the tractor
stationary is also easier. :

Sliding couplers

Sliding couplers have teeth specially shaped to give
easier drive engagement. All the teeth on the coupler
engage with corresponding teeth on the side of the
appropriate gear at the same time. This means that any
impact forces occuring during the process of initial
engagement are distributed uniformly through all teeth,
so minimising the risk of damage. Furthermore, in the
unlikely event of darmage being received it is restricted to
the coupler area and in no way affects the smooth
running and life of the gears themselves.

M-F 300 Series

Epicyclic gear reduction unit

Up to this point only passing reference has been made
to the epicyclic gear reduction unit at the rear of the
gearbox. This is of heavy duty design and incorporates a
Belleville spring arangement to absorb the end thrust
imposed on the mainshaft by the first speed helical
gearset.

The rear end of the mainshaft is machined to form the
sun gear which meshes with three planet gears, also in
mesh with a fixed intemal ring gear or “annuius” forming
the circumference of the working components. When the
mainshaft rotates, the planet gears and carrier revolve
round the sun gear at a reduced speed compared with
that of the mainshaft.

A sliding coupler with internal and external splines
forms the connection between the gearbox and the gear
shaft to the final drive. When moved forwards by its
output lever, it couples the mainshaft directty to the
output shaft to establish high range drive, giving the
gearbox an additional set of speed ratios designed 4th,
5th and 6th and high reverse. When shifted fully
rearwards the extemnal splines on the coupler engage
corresponding splines on the planet carrier to establish
low range drive. In these circumstances, drive from the
gearbox mainshaft to the output shatft is via the carrier
and subject to a speed reduction giving 1st, 2nd and 3rd
speed ratios and low reverse. The coupler may also be
placed in a mid or neutral position free of the mainshaft
and carrier to totally disconnect the drive from the
gearbox - a feature forming the basis of Massey-
Ferguson’s safety starting arrangements.
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Main Gear Shift Lever
Removal and refitment 70-01
Removal
1. Remove the cab floor mat and/or access panels if
fitted.

2. Move the gear levers to the neutral position.

3. Remove the five bolts holding the gearlever
assembly to the shift tower on top of the gearbox.

4. Remove the gear lever assembly from the tractor.

5. Remove the gear lever rubber cover.

A

Caution: When removing the spring retaining clip (7),
care must be taken to prevent the spring from fiying out
and causing possibie injury or damage.

6. Place the gear lever assembily in a vice.

7. Press the spring retaining clip towards the spring,
slide sideways and remove. This will release the
spring.

8. Press out the gear lever retaining cfip.

9. Lift out the gear lever.

10. The gear lever cup may be removed from the cover if
required.

11. Unscrew the retaining nut and press out the cup.

Refitment.

12. Reverse procedure 1 to 11 except:

a. Itthe gear lever cup has been removed, ensure
that it is fitted with the gear lever retaining pin
square with the axis of the tractor by lining up the
flats on the cup.

b. Ensure that the gear lever rubber cover is in good
condition to prevent dirt getting into the
transmission.

c. Coatthe underside of the gearlever cover with
Loctite 515 and torgue the cover boits to 50-70
Nm (37-52 Ibf ft).

High/Low Shift Levers
Removal and Fleﬁtrnent

Removal

1. Remove the cab floor mat and/or access panels if
fitted.

Move the gear levers to the neutral position.

. Remove the five balts holding the gear tever

assembly to the top of the gearbox.

. Remove the gear lever assembly from the tractor.

Remove the gear lever rubber cover.

Remove the gear lever retaining pin.

Lift out the gear levers.

. Remove the ‘O’ ring.

The gear lever clip may be removed if required.

10. Unscrew the retaining nut and press out the cup.

Refitment

11. Reverse procedure 110 10 except:

a. Renew the 'O’ ring.

b. Ifthe gear lever cup has been removed ensure
that it is fitted with the gear lever retaining pin
square with the axis of the tractor by lining up the
flats on the cup.

¢. Ensure that the gearlever rubber cover is in good

condition to prevent dirt getting into the
transmission.

M-F 300 Series
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d. Coatthe underside of the gearlever cover with
Loctite 515 and torque the cover bolts to 50-70
Nm (37-52 Ibf ft).
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Selector Rails and Forks

Removal and Refitment 7D-03

Special Tools: MF414 Centralising pin and
locating peg

Removal

Caution: Beware of shamp edges around the top of the
gearbox case.

1. Split the tractor between the gearbox and the spacer
housing or the centre housing and remove the
gearbox, see section 2.

2. Remove the gearbox top cover, and the shift tower.

3. Release the locking wires.

4. Remove the bolts, forks, balls, peg, stop plate and
plain plate of the gear shift interlock mechanism.

5. Liftout the detent springs and plungers.

6. Remove the locking screws.

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 screw.

9. Slide the rail rearwards out of the housing.

10. Remove the locking screw.

11. Slide the rail rearwards out of the housing.

12. Slide the high/low rail rearwards and remove the
coupler.

13. Rotate the high/low rail through 90°.

14. Remove the locking screw.

15. Slide the rail rearwards out of the casting.

16. Remove first/reverse and second/third selector forks.

17. Remove main input shaft, see operation 7D-07.

18. Remove the locking screw.

19. Remove the high/low synchromesh selector fork.

Refitment

20. Reverse procedures 11o 19 except:

a. Apply a few drops of oil to the selector rails before
refitment.

b. Set both synchromesh selector forks and rails to
the neutral position. Lock the selector rail using
the plate and bott {part of MF414). Insert the
centralising pin, MF414, into the hole on the top of
the selector fork, lining it up with the
corresponding hole in the sliding coupler.
Progressively lock up the two security screws on
the selector fork to 34-52 Nm (25-38 Ibf {t).
Afterwards, check that the centralising pin
MF414/1 can be removed freely. Wire-lock the
Screws.

¢. Tighten the remaining selector fork focking
screws to a torque of 34-52 Nm (25-38 (bf ft).

d. On completion of the refitting procedure, place all

" the gears in the neutral position.

e. Torque the interiock retaining bolts (4) to 40-47
Nm (30-35 Ibf ft)

21. Apply Loctite 515 or equivalent between the gearbox
top and the shift tower and the gearlever assembly.
22, Torque the shift tower to gearbox bolts to 102-122

Nm (75-80 Ibf ft), geardever assembly to shift tower
bolts to 50-70 Nm (37-52 Ibf ft).

A 1
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Eormal and Heavy Duty Gearbox Epicyclic
nit

Removal and Refitment 7D-04

Removal
1. Spilit the tractor between the gearbox and the spacer
housing or centre housing and the transmission, see
section 2,
Remove the locking wire,
Remove the locking screw.
Remove the selector fork and coupling.
Remove the bolts.
Remove 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 epicyciic dowels are correctly
located in the gearbox casing.

c. Locate the cover plate with the cut out in the
bottom left hand corner for heavy duty, and the
bottom right hand comer for normal duty
epicyclics.

d. Fitalockwasher to the lower right hand retaining
bolt, on normal duty epicyclics only.

e. Tighten the retaining bolts progressively and
eventy to a torque of 40-47 Nm (30-35 Ibf ft).

Normal Duty Gearbox Epicyclic Unit
Overhaul 7D-05

ok WM

Disassembly
1. Remove the gearbox epicyclic unit, see operation
70-04.

Remove the cover plate.

. Remove the rear thrust ring.

Remove the planetary pinion carrier.

Remove the front thrust ring.

Remove the shim.

Remove the front plate.

If necessary, remove the dowe! pins from the ring
gear.

Note: The planetary pinion carrier cannot be serviced,
and must be replaced as a complete assembly if found to
be defective.

9. Toremove pinions and needle rollers, follow items
11, 12 and 13 in operation 7D-06.

Note: Spacers are fitted sither side and between the

needie rollers.

PNOOAQN

Reassembly
10. Reverse procedures 1to & 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 27 rollers,
see item 9.

b. The front piate and the cover plate must be
positioned with the oil grooves towards the pinion
carier.

M-F 300 Series

TL233

c. Always fit the same thickness of shims as those
removed.

d. To assist assembly of the front and rear thrust
rings on the pinion carrier, smear them 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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Heavy Duty Gearbox Epicyclic Unit
Overhaul 7D-06

Disassembly
1. Remove the gearbox epicyclic, see operation 7D-04.

Remove the cover plate.

Remove the rear thrust ring.

Remove the planetary pinion carrier.

Remove the front thrust ring.

Remove the shim.

Remove the front plate.

Remove the Belleville spring disc.

I? necessary, remove the dowels from the planetary

fing gear.

Remove the external snap ring.

Gently tap out the three pinion shafts towards the

front.

Remove the planetary pinions.

. Remove the two sets of rollers and spacer from each
pinion.

. Remove the wear plates from each side of each
pinion.

S 0N RGN
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Reassembly
15. Reverse procedurées 110 14 except:

a. When replacing the rollers in the pinions, a smear
of petroleurn 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 that the Believille 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 the pinion wear plates are refitted with
the flats positioned innermost to the centre of the

pinion carrier.

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

f. Always fit the same thickness of shims as those
removed.

g. To assist assembly of the front and rear thrust
rings on the pinion carrier, smear them 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.

M-F 300 Series Issue 1
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Input Shafts and Housing
Removal and Refitment 7D-07
Special Tools:
MF2558 PTO input shatt oil seal replacer
MF315A Needle roller bearing remover/
replacer
MF421 Needle roller bearing and seal
replacer
MF422 Needle roller bearing and oil seal
remover
KMF1004  Input shaft oil seal protector
, Sleeve
Removal
1. Remove the clutch release mechanism, see
operation 6A-04. :
2. Remove the four bolts.
3. Withdraw the input housing complete leaving the

No

PTO input shaft in pasition.
Remove the large internal circlip.

Push the PTO input shaft, complete with bearing,
rearwards out of the housing.

it necessary, remove the circlip.
if necessary, press the bearing off the shalt.

. Lever the seal out of the front of the housing.

M-F 300 Series

8.

10.
1.

12

Using MF315A, remove the needle roller bearing
from the front of the housing.

Remove the ‘O’ Ring from the housing.
Using MF422, carefully remove the needle rolles
bearing from the inside of the input shaft.

Usirftlg MF422, remove the oil seal from the input
shaft.

Refitment

13.
14.

15.

16.

17.

18.
19.

20.
21.

Fit a new 'O’ ring into the housing.

Using MF315A, replace the needle roller bearing in
the housing.

Using MF421, fit a new seal into the input shaft with
the lip of the seal facing the tool.

Using MF421, refit needle roller bearing into the input
shaft with the round end of the cage to the bottom of
the recess.

Refit the bearing onto the outside of the shaft with the
shield towards the gear teeth.

Refit the circlip. {Check that it is properly seated.)
Refit the PTQ input shaft and bearing into the input
housing.

Refit the circlip. (Check that it is properly seated.)

Place the nylon cone adaptor, MF2558/2, on the seal
replacer, MF255B/1.

lssue 2



7D-10
12 SPEED SYNCHROMESH GEARBOX .

22. Place the seal over the cone and onto the tool with
the seal lip facing away from the tool and remove the
nylon cone.

23. Place the tooi over the PTO input shaft and tap the
seal into place.

24. Carefully push guide KMF1004/2 into the rear end of
the PTQ input shaft. Carefully insert the tapered end
of the protector sleeve, KMF1004/1, through the
guide. Remove the guide leaving the sleeve in
paosition.

25. Carefully refit the input housing over the input shaft
and withdraw the protector sleeve when the housing
is in place.

26. Refit the clutch release mechanism, see operation
6A-04,

Note:
a. Use petroleum jelly (not grease) to lubricate all
.seals and the needle roller bearing when refitting.
b. Lightly coat the bolt threads in Hylomar sealant
when refitting, and tighten the bolts 1o a torque of
54-61 Nm (40-45 Ibf ft).

M-F 300 Series Issue 1
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PTO Driveshaft Front Bearing
Removal and Refitment 7D-08
Special Tools: MF218A PTO drive shaft puller

Removal
With the gearbox removed from the tractor:

1. Remove the cross shaft and lever, see cperation
6A-04.
Remove the four bolts and washers.
Remove the cover plate.
Remove the external circlip and washer.
Screw two 3/8 UNC x 75 mm (3 in) bolts into the
bearing housing and tighten them evenly to draw the
tousing from the case and shaft.
. Remove the housing.
. Remove the circlip.
. Press out the bearing.
. Discard the 'O’ ring.
10. Discard the gasket.

Refitment
11. Reverse procedures 7 to 10, except:
a. Fitanew 'O’ ring. gasket and circlip.
b. Lightly coat the gasket with Hylomar sealant.
12. Using MF218A, refit the bearing and housing
assembly on the front end of the PTO drive shaft
ensuring that the splines on the shaft locate with
those in the PTO constant mesh gear.
13. Fit a new circlip and washer.
14. Reverse procedures 1to6except:
a. Lightly coat the securing bolt threads with
Hylomar sealant.
b. Tighten the bolts to a torque of 54-61 Nm (40-45
1bf ff).

hhwn
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Layshaft, Mainshaft, PTO Shaft and Gears
QOverhaul 7D-09

Special Tools:
MF415 Synchro hub assembly tool
MS550 Drive handle,

Disassembly
With the gearbox removed from the tractor:
1. Remove the ciutch release mechanism, see
operation 6A-04.
2. Remove the selector rails and forks, see operation
70-03.

Note: The layshatt selector fork cannot be removed at
this stage.

Mainshaft
3. Remove the input housing, see operation 7D0-07.
4. Withdraw the main input shaft.
5. Lift out the high and low constant mesh gears (5A)
and the thiust washers {(5B).
Note: A snap ring is fitted between the first thrust
washer and the front constant mesh gear.
6. Remove the epicyclic reduction unit from the rear of
the gearbox, see operation 7D-04.
7. Remove the needie roller bearing. o
8. Remove the snap ring from the front of the mainshaft.
9. Engage the coupler (9A) with the first gear (98) and
withdraw the main shaft (3C) through the rear of the
gearbox. Rernove the rear bearing (8D) if necessary.

10. Remove the front mainshaft support bearing (10A)
and thrust washer (10B) from the gearbox centre
web.

11. Lift the first gear and firstreverse hub and coupler
assembly (11A) together from the gearbox followed
by the remainder of the mainshaft gear and
synchromesh hub assembly (11B).

Layshaft .

12. Remove the PTO drive shaft front bearing, see
operation 7D-08.

13. Lift outthe PTO constant mesh gear.

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

15. Carefully drive the layshaft torward to uncover the
snap ring in front of the third gear and move it to the
unsplined portion of the shait. ]

16. Drive the layshaft fully rearwards and remove the
snap ring (164} and thrust washer (168) from the
front of the layshaft.

17. Slide the high ratio transmission constant mesh gear
(17A) forwards and move the circlip (178) from the
front of the synchromesh hub as far forward along
the layshaft as possible.

18. Slide the layshaft rearwards and [ift the high ratio
gear out through the top of the gearbox.

19. Remove the circlip {17B), synchromesh hub
assembtly (19A), low ratio gear and thrust washer
(19B).

20. Remove the layshaft (20A) through the front of the
gearbox and lift out the second and third gears ) .
(20B). Remove the rear bearing {20C).

M-F 300 Series Issue 3
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Reverse idler

21. Obtain a length of steel bar 25 mm dia x 55 mm long
(1in dia x 2.3/16 in long) for use as a dummy shaft to
aid removal of the reverse idler.

22. Release the tab washer.

23. Remove the bolt and locking tab.

24. Slide the dummy shaft (item 21 above) in 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 transmission
case and allow the idler gear to be removed.

25. Remove the idler gear cluster cornplete with ali paris
and the dummy shaft inside.

26. Withdraw the dummy shaft from the idler gear and
allow all parts to drop out onto a clean work surface.

Synchromesh hub assemblies

27. Remove the two synchroniser rings.

2B8. Remove the drive hub complete with the sliding
coupler.

29. Wrap the hub and coupler in a cloth.

30. Rernove the sliding coupler, taking care not to lose
pressure springs, plunger and blocks.

31. Remove the three pressure blocks.

32. Remove the three pressure plungers.

33. Remove the threée pressure springs.

34. Thoroughly clean all the components and check their
condition.

35. Using afeeler gauge, measure the clearance
between the synchroniser ring and the coupler on
the gear at several points. The synchroniser ring
must be correctly positioned on the tapered part of
the splined ring. (f the clearance is less than 0.5 mm
(0.020 in), replace the synchroniser ring. If the
clearance is checked with the gearbox assembled
replace the synchroniser ring if the clearance is
found {o be less than 0,8 mm (0.030 in).

Reassembly

Synchromesh hub assemblies

36. Reverse procedures 27 to 33.

37. Onreplacing pressure springs, plunger and blocks
into the coupler ring, special service tool MF 415 and
handte MS 550 must be used to locate the hub back
in the sliding coupler.

Note: Ensure that the hole ‘A’ in the coupler is fitted in
line with the hole in the hub.

TE247
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Reverse Idler

38. Fitthe spacer in the reverse gear cluster.

39. Refitthe first set of roliers. Each set consisis of 28
rollers.

40. Fitthe second setofrollers.

41. Insert the steel bar to hold the rollers in place.

42. Replace the coilar.

43. Replace the disc spring.

44, Fit the friction plate as shown to the rear of the
reverse gear cluster.

45. Fit the small spacer to the front of the reverse gear
cluster.

46. Fit the thrust washer.

47. Reverse procedures 22 10 25.

48. Fit a new tab washer 1o lock the retaining bolt.

Layshaft
Note: All snap rings must be renewed. Ensure that they
are comrectly located in their grooves.

49, Place the second and third gears in the bottom of the
gearbox and replace the layshaft through the front of
the gearbox, sliding it fully rearward.

50. Refit the thrust washer at the front of the shaft with the
step towards the bearing, low ratio gear and
synchromesh hub assembly. Place the circlip on the
unsplined portion of the shaft.

51. Refit high ratio gear and, while holding it in place,
drive the layshaft forwards to push the circlipinto its
groove.

52. Refitthe thrust washer withthe flat face towards the
high ratio gear and replace snapring.

53. Move the layshaft forwards and refit the snap ring in
front of the third gear. Move layshaft rearwards and
refit rear support bearing and snap ring.

54. Place the PTO constant mesh gear in the bottom of
the gearbox and refit the PTO shaft from the rear of
the gearbox,

55. Refitthe PTO front bearing housing, see operation
7D-08.

Mainshaft

56. Assembile the mainshaft complete with all hubs,
gears, bushes, bearing and thrust washers. Refit
circlip. Measure the gap ‘B’ between the front
bearing and the circlip. The gap (end fioat) should
be between 0,080 mm (0.003 in) and 0,30 mm (0.012
in). If your measurement falls outside the set limits,
replace the calibrated thrust washer *C’, which sits
between the bearing and first gear, with one of a
choice of varying thickness thrust washers to
achieve the desired end float. Calibrated thrust
washer part numbers are as follows:

MS 650

Thrust Washer Charnt
ME Part No Thickness mm Thickness in
1671 888 M2 4,14-4.19 0.163-0.165
1671 889 M1 439-4.44 0.173-0.175
1671 890 M2 4,62-4.67 0.182-0.184
1671 891 M2 4,85-4,90 0.191-0.193

57. Slhide the mainshaft through the rear of the gearbox,
progressively fitting in order, the steel reversible
thrust washer, second gear with short bush, second/
third gear synchromesh hub assembly, long bush
together with third gear, steel reversible thrust
washer, and reverse gear. Engage the first/reverse

M-F 300 Series

coupler with first gear on the medium length bush
and locate the needle thrust face on rear of hub
using petroleum jelly. Lower it into the gearbox and
push the mainshaft fully forwards.
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8 & 2 8 B

. Fit the preselected calibrated thrust washer with flat

side towards first gear, bearing and circlip.

. Locate the tagged thrust washer in the gearbox

centre web with the belled side facing forwards. Refit
needle roller bearing into the front of the mainshafi.
Locate the layshaft selector fork into the coupler of
the layshatt synchromesh assembly.

. Hold the high and low ratio constant mesh gears in

the gearbox and refit the transmission input shaft.
Refit reversible steel thrust washer to the front of the
high ratio gear.

Refit the input housing assembly, see operation
7D-07.

Refit the epicyclic reduction unit, see operation
70-05.

Refit the selector forks and rails, see operation
70-03.

Refit the clutch release mechanism, see operation
6A-04.

Refit the gearbox to the tractor, see section 2.

M-F 300 Series
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12 SPEED MULTI-POWER MK Il ZF S YNCHROMESH
GEARBOX

Section7-PartE
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Specification
MOTE] ...ooeeiirranrre e e e mmeeeecrrrrieseeiue et sesnesrmarasreneneereranaannnnnn 12 speed Multi-Power Mk Il ZF Synchromesh
Number of gears:

o1 4T o S U 12

REVEISE ..t ieiiveceierer e e et erneerasneeeaeeemaraeacsnamte s ena snaanens 4
Synchromesh TYP® ...ceeniiiiiiriii it s i raa ZF
Epicyclic Unit Reduchion ..., 4:1 (Low range)
NOPMMIAI QULY <. oo iiieeee e rcers e e s s e eeerreen e ernere s rereenaannas M-F 365
HEAVY AULY ..ottt ree et see e e e e M-F 375, 380 and 398
Settings Required
Mainshaftend float ..o 0,08-0,30 mm (0.003-0.012 in)
Type ofadjustment ... e Variable thickness thrust washer
inputshaftand float ..o 0,64-1,65 mm (0.025-0.065 in)
Type of adjUSIMENT ... et racee s e e e Variable thickness thrust washer
Synchromesh ring to coupler clearance .........cevevveveiieniinnenss 0,8 mm (0.030 in} minimum
Synchromesh neutral Setting .....ooeveeeeiei See procedure 7TE-04
Multi-Power Clutch Unit Number of Friction plates ...................... 3
THICKIIESES .oevrniiuererecinnreenrrrenersssessensrasisnsersinssnnseseissesmanrens 2,41-2,59 mm (0.095-0.102 in}
Maximum Height (permissible distortion) ..........ccccovirinciciiiiinnns 2,92 mm{0.115in) .
Groove depth .....ciieii i e e 0,38-0,63 mm (0.015-0.025 in)
Number of steel plates ..........coeoeeemmeeeaii, eeeeemsrerennonaansens 3
MaximUM DISH ...t e ee e e 0,25 mm (0.010 in)
Maximurn height (permissible distortion) ..........ccceeiiiiiiiiiiinnnn. 2,21 mm (0.088 in)
Number of Coil SPANGS .voocreevrerirmiar e e 6
Fre length ..o e s e 17,8 mm (0.700in)
Load at Working bength ... e 2.98-3,64 kg (6.75-8.03 Ib)
OPerating PIESSUTE .......cecccuvieirmreeeemrereearaemeereraeameeeeaneeeesans 19-22 bar {275-319 Ibf/ird)
Special Tools
MF2558  PTO input shaft oil seal repliacer
MF 256A Multi-Power input shaft ol seal replacer
MF 315A Needle roller bearing remover/replacer
MF 414 Synchro centralising pin
MF 415 Synchro hub assembly too!
MS 550 Drive handle
KMF 1004  Input shaft oil seal protector
MF 2001 Pressure test set
Bolt Torques
Gear levercovertoshifttower. ... 50- 70 Nm (37-52 Ibf ft)
Shift tower to gearboX oD ......c.cieiiiiiii e 102-122 Nm (75-80 Ibf ft) .
Shifter fork JoCKING SCTEWS......o v e e 34- 52 Nm (25-38 bt fi)
intertock boit 1o gearboX CaSE ... e 40- 47 Nm (30-35 Ibt ft)
Epicycle unitto gearboxX €ase.......ccceevieviiiniecencr e cceirenceeaes 40- 47 Nm (30-35 Ibf ft)
Input shaft housing to gearbox case........cc.cooriiiiiiiicciieans 54- 61 Nm (4045 Ibf ft)
PTO drive shaft housing to GearboX .........ecviviiiiiiiieiiieiiaaiinnnne 54- 61 Nm (40-45 Ibf ft)
ENgine to gearboX .......ccovveviiiiimiinr e 100-130 Nm (74-94 |bf ft)
Gearbox to rear transSmisSion CASE. ......vevveuvirreeenreasiersrnceenameeees 102-122 Nm (75-90 Ibf ff)
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12 SPEED MULTI-POWER GEARBOX

General Description

The Multi-Power gearbox makes available twelve
forward and four reverse speeds. Itis basedon a
six-speed gearbox with a high-low epicyclic unit, ZF
Synchromesh engagement, for second and third ratio
gears, constant mesh gears for first and reverse. A
hydraulic clutch is provided to give a “high/low power-
shift” or change-on-the-move facility.

The gearbox has three sections:

The front section consists of the Multi-Power hydraulic
clutch, associated gearing and drive arrangements. The
power take-off input drive is also contained within this
section.

The centre section comprises constant mesh gearsets
giving three basic forward speeds and single reverse
with ZF synchromesh engagement for second and third
ratios as previousty mentioned.

The rear section consists of an epicyclic gear reduction
unit offering an alternative low range output drive ratio.
The three basic forward speeds and single reverse are
doubled by the ability of the epicyclic unit to provide the
additional output ratio. This feature, together with the
alternative input ratio offered by the Multi-Power in the
front section, further doubles the number of speeds
available and gives the gearbox a total of twelve forward
speeds and four reverse,

The gearbox layshatft is located below the mainshaft
and is of holiow construction to accept the power take-off
(PTOj} drive shaft which runs inside it.

Raoller bearings are used to support the main and
layshafts at their front ends. Throughout its design the
gearbox offers a superior performance in terms of
reliability and extended service life.

The Front Section of the Gearbox

Drive from the engine enters the gearbox via the input
shaft which is supported by a spigot located in the front
end of the mainshaft. Part of the Multi-Power hydraulic
clutch assembly, consisting of the casing and connected
friction plates together with the operating piston, is
splined to the input shaft. The remaining part of the clutch
comprising the high ratio driving gear carrying a set of
plates located between those fixed to the casing is
free-running on the input shaft. The high ratic driving gear
is in constant mesh with a driven gear splined to the
layshaft.

The Multi-Power low ratio driving gear is splined to the
input shaft and is in constant mesh with a driven gear,
free-running on the tayshaft. The drive connection
between the driven gear and the layshaft is made through
a dog tooth coupling. The coupling has teeth for
engagement with corresponding ones on the side of the
driven gear and is connected by helical splines to the
layshatt. It is spring loaded into engagement with the
driven gear but has the ability to slide out of engagement
automatically whenever Multi-Power high ratio is
selected. How this occurs will be described shortly.

Mufti-Power Low Ratio Drive

This passes from the gearbox input shaft to the layshaft
through the constant mesh gearset and spring loaded
coupling.

M-F 300 Series

Mutlti-Power High Ratio Drive

Selection of Multi-Power high ratio causes the
hydraulicatly operated piston within the clutch to force
together the plates fixed to the casing and the high range
driving gear. This action causes the gear to rotate with
the clutch as a single assembly and the drive is defivered
through the high ratio driven gear to the layshaft.

Engagement of the ¢lutch plates immediately
accelerates the speed of the layshaft by about 30%
above that previously imparted to it by the low ratio gears.
When this occurs the spring loaded coupling engaging
the slower running low ratio gear is subjected to a side
force by the helical splines on the layshaft and moves out
of engagement with the gear. In this way the low ratio is
instantly disengaged when the high ratio gears are
switched in.

Unless the Multi-Power clutch is engaged the drive will
always pass through the low rafic gearset and spring
loaded coupling in the way previously explained. In these
circumstances the high ratio driven gear rotates the
driving gear which is now running free on the mainshaft.

Mutti-Power Gearbox Characteristics

1. in Multi-Power HIGH ratio there is a permanent
mechanical connection between the engine and
wheel when the engine is pulling and on the over-run.
Engine braking is available.

2. In Multi-Power LOW ratio the connection between the
engine and wheels is broken cn the over-run and
there is no engine braking. This happens because
the wheels drive the countershaft and coupling faster
than the LOW ratio gears. The coupling is therefore
forced out of mesh with the driven gear and
connection with the engine is disconnected.

3. Tractors with Multi-Power cannot be towed to start
the engine because this is equivalent to driving the
coupling faster than the LOW ratio gear set.

4. When driving the tractor and load up an incline in
Multi-Power HIGH ratio, depression of the clutch
pedal sufficiently Yo disengage the main cluich
causes the transmission to lock as the tractor starts
to roll back. This gives the operator a means of
hoiding the tractor stationary, on an upward siope,
without use of the brakes. The feature is known as
“hill hold™.

The reason for “hill hold” is that as soon as the tractor
moves back, the countershaft is tumed backwards and a
reverse drive is imparted to the HIGH and LOW ratio gear
sets. Since these gear sets with different ratios are
coupled to the same input shaft, rotation is impossible
and the transmission locks.

Note: If the Multi-Power control switch is moved to LOW
during the “hill hold” the feature becomes ineffective
because the high ratio driving gear runs free on the input
shaft.
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1. PTO input gear and shaft 14. Epicyclic reduction unit
2. Hydraulic supply to clutch pack 15. Sliding coupler .
3. Input shaft housing 16. Mainshaft
4. Multi-Power clutch pack 17. PTO shaft
5. High range gear 18. Synchromesh mechanism and sliding coupler
6. Low range gear 19. Layshaft
7. Frst/reverse gear 20. Low range constant mesh gear
8. Sliding coupler 21. High range constant mesh gear
9. Reverse gear 22. Spring loaded coupler
10. Third gear 23. PTO constant mesh gear
11. Selector rails and forks 24. PTO front bearing housing
12. Second gear 25. Transmission input shaft
13. Gear shift interlock
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The power take-off drive

This enters the gearbox through a hollow shaft
revolving on the outside of the gearbox input shaft. A spur
gear pinion at the rear of this hollow shaft is permanently
engaged with a gear splined to the PTO drive shaft
running within the gearbox layshaft.

The Centre Section of the Gearbox

The mainshaft carries four free-running gears, three of
which are in constant mesh with cofresponding fixed
gears on the layshatt to give the basic first, second and
third ratios. The remaining free-running gear gives
reverse drive and is in constant mesh with a compound
idler gearset permanently driven from the side of the
layshaft third gear.

The second, third and reverse gear are of the straight
cut spur type. The first gear has helical teeth which have
longer contact areas and are consequently capable of
transmitting greater loads than straight cut gears of the
same size. They are also quieter running.

Drive through the first, second, third and reverse
free-running gears takes place when the selected gear is
engaged with the mainshaft by a sliding coupler. The
coupler located between the second and third ratios
forms part of the ZF synchromesh mechanism.

Sliding couplers have teeth specially shaped to give
easier drive engagement. All the teeth on the coupier
engage with corresponding teeth on the side of the
appropriate gear at the sarme time. This means that any
impact forces occurring during the process of initial
engagement are distributed uniformly through all teeth so
minimising the risk of damage. Furthermore, in the
unlikely event of damage occurring it is restricted to the
caupler arga and in no way affects the smooth running
and life of the gears themseives.

The Rear Section of the Gearbox

This consists of the epicyclic gear reduction unit of
heavy duty design incorporating a Belleville spring
arrangement to absorb the end-thrust imposed on the
mainshatft by the first speed helical gear set.

The rear end of the mainshatt is machined to form the
sun gear which meshes with three planet gears also in
mesh with a fixed internal ring gear forming the
circumference of the working components. When the
mainshaft rotates the planet gears and carrier revolve
round the sun gear at a reduced speed compared with
that of the mainshaft.

A sliding coupler with internal and external splines
forrns the connection between the gearbox and the
output shaft to the fina! drive. Whean moved by its
operating lever it couples the mainshait directly to the
output shaft to establish High range drive giving the
gearbox an additional set of speed ratios designated
fourth, fifth and sixth and high reverse. When shifted fully
rearwards the external splines on the coupler engage
corresponding splines on the planet carrier to establish
Low range drive. In these circurmnstances, drive from the
gearbox mainshaft to the output shaft is via the carrier
and subject to a speed reduction giving first, second and
third speed ratios and low reverse. The coupler may also
be placed in a mid or neutral position free of the

M-F 300 Series

mainshaft and carrier to totally disconnect the drive from
the gearbox — a feature forming the basis of MF's safety
starting arrangements.

Hydraulic System

The hydrautic il for operation of the Multi-Power clutch
is supplied from the steering system. ltis regulatedto a
pressure of 19-22 bar {275-312 1bifin®) by the pressure
maintaining valve (PMV} mounted on the manifold in the
engine compartment.

Hydraulic oil is taken from the PMV manifold through an
electrical solenoid valve, controlled by a switch on the
instrument panel, to the Mutti-Power clutch.

A pressure test point is provided on the PMV manifold
to check the hydrautic oil pressure.
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Diagnosis

With the Multi-Power clutch there are only two types of
fault, mechanical or hydraulic. If a mechanical failure
occurs the tractor will need to be split between the engine
and the gearbox and remove the Mutti-Power clutch unit
for repair. Before any repairs are made, either
mechanical or hydraulic, the following test must be
carried out to determine the condition of the hydraulic
system.

Multi-Power Pressure Test

Check 7E-01

Special tools: MF 3001 Pressure test-set

Note: Before carrying out a hydraulic test, ensure that
the transmission is up to the full mark, the ¢il is clean and
the hydraulic oil filters are clean. The-oil must be raised to
50-60°C (120-140°F) by running the hydraulic system
under load. This is important as excessively cold or hot
transmission oil can affect the pressure readings

1. Remove the test point plug on the PMV manifold.

2. Install the M14 male quick release diagnostic
coupling.

3. Connect up the 30 bar (400 [b#/in®) pressure gauge
and pipe.

4. Start the engine to raise the transmission oil
temperature o 50-60°C (122-140°F).

5. Setthe engine speed to 1200 rev/min.

6. Wwith the transmission oil termperature at the specified
temperature the pressure gauge should read 19-22
bar (275-319 Ibt/in?).

7. Engage Multi-Power. The pressure reading must be
as shown in item 6.

8. Stop the engine. Remove the gauge and refit the
plug.

9. Check operation of the solenocid valve, remove the
pipe from the sclenoid valve to the clutch and
connect the pressure gauge direct to the solenoid
valve.

10. Start engine and increase speed o 1200 rev/min.

11. Switch the Multi-Power on and off. The pressure
gauge will then indicate if the solenoid valve is
working.

12. Stop engine, remove gauge and refit pipe.

Result

1. I the pressure is below the stated figure, check the
pressure maintaining valve setting, see section 12.

2. li the pressure reading is correct at 19-22bar
(275-318 Ibffin?), the hydraulic system is satisfactory
and the problem is mechanical within the clutch
assembly.

3. Further, more detailed hydraulic tests will be found in
section 12B dealing with flow testing the hydraulic
pump and testing the PMV.

4. If the Multi-Power clutch does not drive, the following
points should be looked for when the clutch is
removed:

a. Distorted and overheated clutch plates.
b. Leaking seals on the piston and shafts.
¢. Mechanical failure.

M-F 300 Series
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Main Gear Shift Lever
Removal and refitment 7E-02
Removal
1. gnemove the cab fioor mat and/or access panels if
ed.

2. Move the gear levers to the neutral position.

3. Remove the five bolts holding the gear lever
assembly to the shift tower on top of the gearbox.

4. Remove the gear lever assembly from the tractor.

5. Remove the gear iever rubber cover.

A

Caution: When removing the spring retaining clip (7).
care must be taken to prevent the spring from flying out
and causing possible injury or damage.

6. Place the gear lever assembly in a vice.

7. Press the spring retaining clip towards the spring,
slide sideways and remove. This will release the
spring.

8. Press out the gear lever retaining clip.

g. Lift out the gear lever.

10. The gear lever cup may be removed from the cover if
required. . .
11. Unscrew the retaining nut and press out the cup.

Refitment.

12. Reverse procedure 110 11 except:

a. If the gear lever cup has been removed ensure
that it is fitted with the gear lever retaining pin
square with the axis of the tractor by lining up the
fiats on the cup.

b. Ensure that the gear lever rubber cover is in good
condition to prevent dirt getting into the
transmission.

c. Coat the underside of the gear lever cover with
Loctite 515 and torque the cover bolts to 50-70
Nm (37-52 Ibf ft).

ﬂigh/Low Shift Lever
ﬂe_mova] and Refitment

7E-03

Removal

1. Remove the cab floor mat and/or access panels if
fitted.

Move the gear levers to the neutral position.

. Aemove the five bolts holding the gear iever
assembly to the top of the gearbox.

Remove the gear lever assembily from the tractor.
Remove the gear lever rubber cover.

. Remove the gear lever retaining pin.

Litt out the gear levers.

Remove the ‘O’ ring.

The gear lever cup may be removed if required.
Unscrew the retaining nut and press-out the cup.

©w

Soo~Noes
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Refitment
11. Reverse procedure 110 11 except:

a. Renew the ‘O’ ring.

b. Ifthe gear lever cup has been removed, ensure
that it is fitted with the gear lever retaining pin
square with the axis of the tractor by lining up the
flats on the cup.

c. Ensure that the gearlever rubber cover is in good
condition to prevent dirt getting into the
transmission.

d. Coat the underside of the gearlever cover with
Loctite 515 and torque the cover bolts to 50-70
Nm (37-52 [bf ft}.

lssue 1
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Selector Rails and Forks

Removal and Refitment 7E-04

Special Tools: MF 414 Centralising pin and
locating peg

Removal

A

Caution: Beware of sharp edges around the top of the
gearbox case.
1. Split the tractor between the gearbox and the spacer
housing or centre housing, see section 2.

Remove the gearbox top cover and the shift tower.
Lift out the detent springs and plungers.

Remove the locking wires.

Loosen the locking screws.

Remove the bolts, forks, bails, peg, stop plate and
plain plate of the gear shift interlock mechanism.

. Slide the rails rearwards out of the casting, retaining

the gear lever engagement dogs and the selector
forks on each rail.

Refitment

8. Reverse procedures 1 to 7 except:

a. Apply a few drops of oil to the selector rails before
refitment.

b. Tighten interiock plate bolts to a torque of 40-47
Nm (30-35 Ibf ft).

¢ Tighten all locking screws to a torque of 34-52 Nm
(25-38 Ibf ft).

d. Oncompletion of the refitting procedure, place all
the gears in the neutral position.

e. Set the synchromesh selector fork to the neutral
position by locating the selector rail with locating
peg MF 414/3 clamped to casting with bolt MF
414/2. Insen centralising pin MF 414/1 into hole in
top of the selector fork, lining it up with the hole in
the sliding coupler. Progressively tighten the two
locking screws on the selector fork to 34-52 Nm
(25-38 Ibf ft). Afterwards check that the
centralising pin MF 414/1 can be removed freely.
Wire the locking screws.

oveseLPD
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12 SPEED MULTI-POWER GEARBOX

Normal and Heavy Duty Epicyclic Unit
Removal and Refitrnent

7E-05

Removal
1. Split the tractor between the gearbox and the spacer
housing or the centre housing, see section 2.
Remove the locking wire.
Remove the locking screw.
Remove the selector fork and coupling.
Remove the bolts.
Remave the complete assembly.

Refitment

7. Reverse procedures 1to 6 except:

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

b. Ensure that the dowels are correctly located in the
gearbox casing.

c. Locate the cover plate with the cut out in the
bottom left hand corner for heavy duty, and the
bottorn right hand comer for normal duty
epicyclic.

d. Fit a lockwasher to the lower right hand retaining
boit, on normal duty epicyclics only.

e. Tighten the retaining bolts progressively and
evenly to a torque of 40-47 Nm (30-35 Ibf ft).

Normal Duty Epicyclic Unit
Overhaul

S

7E-06

Disassembly
1. Remove the gearbox epicyclic unit, see operation
70-05.
. Remove the cover plate.
Remove the rear thrust ring.
Remove the planetary pinion carrier.
Remove the front thrust ring.
Remove the shim.
Remove the front plate.
. lfnecessary, remove the dowels from the ring gear.
Note: The planetary pinion carier cannot be serviced,
and must be replaced as a complete assembly if found to
be defective.
9. To remove pinions and needie rollers, follow items
11, 12 and 13 in operation 7D-07.

Note: Spacers are fitted either side and between the
needle rollers.

PN EQN

Reassembly
10. Reverse procedures 1 to 9 except:

a. When replacing the rollers in the pinions, a smear
of petroleum jelly (not grease) will help retain
themn. Do not omit the spacer from between the
two runs of rollers. Each run consists of 27 rollers,
see item 9.

M-F 300 Series

b. The front plate and the cover plate must be
positioned with the oil grooves towards the pinion
carrier.

c. Always fit the same thickness of shims as those
removed.

d. To assist assembly of the front and rear thrust
rings on the pinion carrier, smear them 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.

Issue 1
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12 SPEED MULTI-POWER GEARBOX

Heavy Duty Epicyclic Unit
Overhaul 7E-07

Disassembly

. Remove the gearbox epicyclic, see operation 7E-05
Remove the cover plate.

Remove the rear thrust ring.

Remove the planetary pinion carrier.

Remove the front thrust ring.

Remove the shim.

Remove the front plate.

Remove the Belleville spring disc.

If necessary, remove the dowels from the planetary
ring gear.

Remove the extemal snap ring.

Gently tap out the three pinion shafts towards the
front.

Remove the planetary pinions.

. Remove the two sets of rollers and spacer from each
pinion.

. Remove the wear plates from each side of each

pinion.

b
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Reassembly
15. Reverse procedures 11o 14, except:

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

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

¢. The front plate and the cover plate must be
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 cafrier.

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

f. Always fit the same thickness of shims as those
removed.

g. To assist assembly of the front and rear thrust
rings on the pinion carrier, smear them 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.

M-F 300 Series
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12 SPEED MULTI-POWER GEARBOX

Input Shafts and Housing

Removal and Refitment 7E-08

Special Tools:

MF255B  PTOinput shaft oil seal replacer

MF256A  Multi-Power input shaft oil seal
replacer

MF315A  Needle roller bearing remover/
replacer

KMF 1004 Input shaft oil seal protector
sleeve

Removal

1. Rernove the clutch release mechanism, see
operation 6A-04.

2. Disconnect the pipe to the input housing.

3. Remove the four bolts holding the housing to the
gearbox case.

4. Withdraw the input housing complete with the PTO
shaft.

5. Remoave the large intemai circlip from the input
housing groove.

6. Push the PTO shaft complete with bearing rearwards
out of the housing.

7. Unelip and remove the two sealing rings.

8. If necessary, remove the circlip and press the
bearing off the front of the shaft.

M-F 300 Series

9. Remove the circlip.
10. Lever the seal out.
11. Using MF 315A, remove the needie roller bearing.
12. Remove the seal.
13. Remove the 'O’ ring (input shaft housing).

Exarnine the bore of the PTO input shaft and the input
housing for wear 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.

Refitment

Note: Use petroleum jelly {not grease) o lubricate all
seals and the needle roller bearing when refitting.
14. Fitanew 'O’ ring to the input shaft housing.
15. Using MF 315A, replace the needie roller bearing.
16. Using MF 2564, fit 2 new seal, with the lip of the sea!

facing the tool.

17. Refit the circlip on the shaft.

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

19. Refit the circlip. (Check that it is properly seated.)
20. Fit two new cast iron sealing rings on the PTO input
shaft and ensure that they are correctly clipped
together, then lubricate the shaft with clean

transmission oil.

Issue 2
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21. Carefully refit the PTO shaft and bearing into the
input housing, ensuring that the cast rings are not
damaged.

22. Re-locate the circlip in the input housing. {Check that
itis properly seated.)

23. Place the cone adaptor MF 255B8/2 onto seal
replacer MF 255B/1.

24. Place a new seal over the cone and onto the tool,
with the lip of the seal facing away from the tool and
remove the cone.

25. Place the tool over the PTO shaft and tap the seat into
place.

26. Carefully push guide KMF 1004/2 into the rear end of
the PTO input shaft. Carefully insert tapered end of
protector sleeve KMF 1004/1 through guide. Remove
the guide leaving the sieeve in pasition,

27. Carefully refit the input housing over the input shaft,
and withdraw the protector sleeve when the housing
i$ in place. .

28. Lightly coat the bolt threads in a Hylomar sealant,

refit and tighten them to a torque of 54-61 Nm (40-45

Ibf ft).

Refit the pipe.

Refit the clutch release mechanism, see operation
6A-04.

g3
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PTO Driveshaft Front Bearing
Removal and Refitment 7E-09
Special Tools: MF218A PTO driveshaft puller.

Removal

With the gearbox removed from the tractor:

1. Remove the clutch cross shaft and lever, see

operation 6A-04.
Remove the four bolts and washers.
Remove the cover plate.
Remove the extemnal circlip and washer.
Screw two 3/8 UNC x 75 mm (3in) bolts into the
bearing housing and tighten them evenly to draw the
housing from the case and shaft.
. Remove the housing.
. Remove the circlip.
. Press out the bearing.
. Discard the 'O’ ring.
10. Discard the gasket.

Refitment
1t. Reverse procedures 7 to 10except:
a. Fitanew 'Q’ ring, gasket and circlip.
b. Lightly coat the gasket with Hylomar sealant.
12. Using MF218A refit the bearing and housing
assembly on the front end of the PTO drive shaft
ensuring that the splines on the shatft locate with
those in the PTO constant mesh gear.
13. Fitanew circlip and washer.
14. Reverse procedures 1 to 6 except:
a. Lightly coat the securing bolt threads with
Hylomar sealant.
b. Tighten the bolts to a torque of 54-61 Nm (40-45
Ibf ft).
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12 SPEED MULTI-POWER GEARBOX

3ain Input Shaft and Mutti-Power Clutch
nit
Removal and Refitment

7E-10

Removal

1. Remove the selector rail mechanism, see operation
7E-04. A

2. Remove the clutch release mechanism, see
operation 6A-04.

3. Using a feeler gauge, measure the gap between the
front thrust washer and the PTQ input shaft pinion. If
it exceeds 1,65 mm (0.065 in) record the dimension
for later use.

4. Remove the input shafts and housing, see operation
7E-08.

5. Remove the Multi-Power clutch front thrust washer.

6. Withdraw the main input shaft forwards out of the
gearbox casing and simultaneously suppor the
Mutti-Power clutch, 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.

7. Unclip and remove the sealing rings.

8. Remove the clutch unit and main input overdrive
pinion.

9. Remove the Multi-Power clutch rear thrust washer
and the main drive pinion.

10. Examine the bore of the input PTO shaft for wear
where the sealing rings locate and replace the shaft
it any scoring or grooves are found. If excessive wear
or scoring is found, the input housing and PTO input
shaft assembly must be serviced as in operation
7E-08, procedures 810 30.

Refitment

11. Place the Multi-Power clutch, 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.

12. Fit two new sealing rings to the main input shait and
ensure they are properly clipped together.

13. 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 needie roller
bearing.

14. |f the gap between the front thrust washer and the
PTO input shaft pinion exceeds 1,65 mm (0.065 in) it
must be replaced with one from the following chart,
to give a gap of 0,63 mm (0.025 in) minimum, 1,65
mm (0.065 in) maximum.

M-F 300 Series

Part No Thickness mm Thickness in
1661 951 M1 2,36-2,29 0.093-0.080
1667 607 M1 3,00-2,92 0.1180.115
1667 608 M1 3,50-3.43 0,138-0,135

Refit the Multi-Power clutch unit front thrust washer and
ensure that the two tabs are correctly located in the
cut-outs on the clutch unit.

15. Lubricate the main input shaft with clean
transmission oil and refit the input shaft housing and
PTO input shaft, see operation 7E-08, procedures 26
1029,

16. Reverse procedures 1 and 2.

Issue 2
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. 12 SPEED MULTI-POWER GEARBOX

Multi-Power Clutch Unit
Overhaul 7E-11
Disassembly
1. Remove the Multi-Power clutch, see operation 7E-10,
procedures 1-8.

2. Place the clutch on a flat surface, push down the
retainer plate the remove the snap ring.

3. Remove the retainer plate.

4. Remove the six springs.

5. Remove the three steel plates and the three friction
discs.

6. Slide the piston out of the clutch housing.

7. If necessary, remove the piston rings.

Check

Check the condition of all components for signs of
. wear, scoring, damage, distortion or overheating. Check
the friction plates for the following dimensional
tolerances:
Thickness 2,41 to 2,59 mm (0.095 to 0.102 in).
Maximum height (permissible distortion} 2,92 mm (0.115
in).
Groove depth 0,38100,63mm (0.015100.025in).
Check the steel plates as follows:
Thickness 1,67 to 1,75 mm {0.66 to 0.69 in).
Maximum dish 0,25 mm (0.010in).
Maximum height (permissible distortion) 2,21 mm
(0.08751in).
Check the six coil springs as follows:
Free length 17,8 mm (0.70in).
Working length 12,7 mm (0.50 in).
Load at working fength 2,98 to 3,64 kg (6.75 10 8.03 Ib).
Replace any worn or damaged components, as
required.

Reassembly
8. Ifnecessary, refit the piston rings.
9. Compressing the piston ning, carefully refit the piston
into the housing.

10. Fit one steel piate to the clutch housing, with the lugs
on the steel plate 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 stee! plate.

12. Refit the three friction plates and the remaining two
stee! plates alternately, locating the lugs on each
steel plate 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 Multi-Power clutch, see operation 7E-10,
procedures 11-16.

M-F 300 Series lssue 2
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Layshaft, Mainshaft, PTO Shaft and Gears Mainshaft
Overhaul 7E-12 8. Remove the snap ring from the front of the mainshait
bearing.
Special Tools: 9. En ;
. Engage the coupler (9A) with the first gear (9B) and
MF 415 Synchro hub assembly tool withdraw the main shaft (9C) through the rear of the
MS 550 Drive handle gearbox.
10. Remove the front mainshaft support bearing {10A)
Disassembly and thrust washer (10B) from the gearbox centre
1. Remove the gearbox from the tractor, see section 2. web.
2. Remove the ciutch release mechanism, see 11. Lift first gear, first/reverse hub and coupler assembly
operation 6A-04. (11A) from the gearbox followed by the remainder of
3. Remove the sefector rails and forks, see operation ?ﬁg;amshaft gear and synchromesh hub assembly
7E-04. :

4. Remove the epicyclic unit, see operation 7E-05. 12. Lift the PTO constant mesh gear out of the gearbox.

. Remove the input housing, see operation 7E-08.

. Remove the PTO drive shaft housing, see operation
7E-09. Withdraw the PTO shait.

7. Remove the clutch pack, high and low input constant

mesh gears and the “belt type” thrust washer through

the gearbox top.

o h
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TL981

Layshaft

13. Remove the rear circlip on the iayshaft.

14. Tap the layshaft (14A) forward to aliow the removal of
the snap ring in front of the third gear. Move the snap
ring (14B) onto the unsplined portion of the shaft.

15. Remove the front snap ring (15A) and tap the
layshaft rearwards sufficiently to remove the Multi-
Power high (15B) and the low constant mesh gears
(15C} and the spring-loaded coupler assembly (15D).

16. Drive the layshaft forwards, removing second (16A)
and third gears, (16B) and the layshaft. Remove the
front (16C) and rear (16D) bearing if necessary.

M-F 300 Series : Issue 2
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12 SPEED MULTI-POWER GEARBOX

Reverse Idler

16A. Obtain alength of steel bar 25 mm dia x 55 mm
long (1 in dia x 2 3/16 in long) to make a dummy
shaft to aid removat of the reverse idier.

17. Release the tab-washer.

18. Remove the balt and locking tabs.

19. Siide the dummy shaft (item 16A above) in from the
front of the reverse gear shaft towards the rear. This
will push out the reverse gear shait and prevent the
needle roilers from dropping into the transmission
case and allow the idler gear to be removed.

20. Remove the idier gear ciuster complete with all parts
and the dummy shaft.

21. Withdraw the dummy shaft from the idler gear and
allow all parts to drop out onto a clean work surface.
22. Clean and inspect all components.

Synchromesh hub assembly

23. Remove the two synchroniser rings.

24. Remove the drive hub complete with the sliding
coupler.

25. Wrap the hub and coupler in a cloth.

26. Remove the sliding coupter, taking care not to lose
the pressure springs, piungers and blocks.

27. Remove the three pressure blocks.

28. Remove the three plungers.

29. Remove the three springs.

30. Thoroughly clean all the components and check their
condition.

31. Using a feeler gauge, measure the clearance
between the synchroniser ring and the coupler on
the gear at several points. The synchroniser ring
must be correctly positioned on the tapered part of
the spiined ring. If the clearance is less than 0,5 mm
(0.02 in) replace the synchroniser ring. If the
clearance is checked with the gearbox assembied,
replace the synchroniser ring if the clearance is
found to be less than 0,8 mm (0.030 in).

Reassembly

Synchromesh hub assembly

32. Reverse procedures 22-28. On replacing pressure
springs, plungers and blocks special service tool MF
415 and handie MS 550 must be used to iocate the
hub in the sliding coupler.

Note: Ensure that the centralisation holes ‘A’ in the hub
and coupler are aligned.

Reverse idler
33. Fitthe spacer in the reverse gear cluster.

34. Refit the first set of rollers, each row consists of 28
rollers.

Note: Smear the rollers with petroleum jelly (not grease)
to assist reassembly.

35. Fit the second row of rollers.

36. Insertthe dummy shaft to hoid the rollers in place.
37. Assemble the collar.

38. Replace the Belleville washer.

M-F 300 Series
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. 12 SPEED MULTI-POWER GEARBOX

39. Fitthe friction piate as shown to the rear of the
reverse gear cluster. P - |

40. Tothe front of the reverse gear cluster fit the small .
spacer. 'F

41. Fit the thrust washer.

42. Reverse procedures 16-19, :[

43. Fit anew tab washer to lock the retaining bolt.

Layshaft N
Note: All snap rings must be renewed and ensure that - e
they are cormrectly located in their grooves.
44. Refitthe layshaft through the front of the gearbox and
refit second and third gears.

45. Tap the layshaft rearwards and replace the thrust
washer, constant mesh gears and dog clutch
mechanism. Fit the front snap ring.

46. Refitthe mainshaftinto the casing fromthe rear,

. gears and replace the snap ring at back of layshaft.

47. Drop the PTO constant mesh gear into position in
bottom of gearbox.

Mainshaft

48. Assemble the mainshaft complete, on the bench,
with all thrust washers, bushes, gears and bearings
and secure the components with the front snap ring.

49. Measure the gap ‘B, between the front bearing and
the circlip. The gap (end fioat) should be between
0,080 mm (0.003 in) and 0,30 mm (0.012in). if the
measurement falls outside the above limits, replace
the calibrated thrust washer ‘C', which sits between
the bearing and first gear, with one of a suitable
thickness to achieve the desired end fioat.
Calibrated thrust washer part numbers are as @

TL249

follows:

Thrust Washer Chart
Part No Thickness mm Thickness in

e
b
MS 550

S

1671888 M2 | 4,14-4,19 0.163-0.165 | A

1671 880 M2 4,62-4,67 0.182-0.184

. 1671 889 M1 4,39-4,44 0.173-0.175
1671 891 M2 4,85-4,90 0.191-0.183

50. Refitthe front mainshaft bearing and secure with

the snapring.

a. Fat thrust washer.

b. 2nd gear and short bush.

c. 2nd/3rd drive hub and synchromesh mechanism.

d. 3rd gear and long bush,

€. Flat thrust washer and reverse gear.

f. Thrust needle roller bearing.

g. 1st/reverse drive hub and coupler, with 1st gear
and medium length bush.

h. Front lipped thrust washer, the correct one having
been determined from the bench check.

81, Refitthe front mainshaft bearing and secure with
the snap ring.
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12 SPEED MULTI-POWER GEARBOX

52.

55.

57.

59.

Replace needle roller bearing in front of mainshaft,
and replacing Mutti-Power clutch pack and constant
mesh gears with the following thrust washers:

a. Bell-shaped washer in front of mainshaft bearing.
b. Steel washer (with right angled four tabs)
between high and low constant mesh gears.

. Slide the main input shaft and clutch unitin from the

front. Check the PTQ input shaft clearance, see
operation 7E-10.

. Refitthe PTO drive shaft and front housing, see

operation 7£-09.

Refit the input shaft and housing, see operation
7E-08.

Refit the epicyclic unit, see operation 7E-05.

Refit the selector rails and forks, see operation
7E-04.

Refit the clutch release mechanism, see operation
6A-04.

Refit the gearbox to the tractor, see section 2.

M-F 300 Series
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TRANSFER BOX AND DRIVE SHAFT

SPACER, 4WD TRANSFER BOX AND DRIVE SHAFT

Section 7 -PartF

Table of Contents

Operation No. Description

M-F 300 series

Specification

General Description

4WD ftransfer gearbox - Removal

4WD transfer gearbox - Overhaul - Up to July 1991

AWD axle drive shaft - Removal

Specification - July 1991 onwards
General Description - July 1991 Onwards
4WD transfer gearbox - Overhaul - July 1991 onwards

Cassette seal installation - Removal
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7F-2
TRANSFER BOX AND DRIVE SHAFT

Specification
157 5= N Normal-duty
Model application ............. .. M-F 340
Part nUmbDer ... e 3612 661 M1
Ratio . ... e 0.373:1
Numberofgearteeth .................... ... ........... 42T (2), 17-25T (4-12), 33T (5), 23T (10)
157 .= Normal-duty
Model application ................. . M-F 350 to 365 {excluding 8 speed shuttle
gearbox)
Part number ... . e i 1693 607 M93
Ratio ....... ... . i, 0.66:1
Numberofgeartesth .......... .. ... .. ... .. ..., 36T (2), 24~-24T {4-12), 33T (9), 24T (10)
3 == S Heavy-d
Modelapplication . ... ... . i i M-F 375 to 399 (excluding 8 speed shuttle
gearbox)
Part number .. .. e 1693 606 MS3
Ratio ... .. i e 0.66:1
Numberofgeartesth ...... ... ... ... ... ... ... ...... 36T (2), 24-24T (4-12), 33T (5), 247 (10)
TYDE e Normal-duty
Modelapplication ........... ... o il M-F 350 to 365 (Fitted with 8 speed shutile
gearbox)
Partnumber ... ... i e 3612 090 M9
Ratio ... ... e 0.526:1
Numberofgearteeth ........... ... .. ... ... .......... 38T (2), 20-247 (4-12), 33T (5), 24T (10)
1 .= Heavy-duty
Model application ... .. ... .. M-F 375 to 390 (Fitted with B speed shuttle
gearbox)
Partnumber ... ... ... . 3612 089 M9I1
Rabo .. ... .. e 0.526:1
Numberofgeartesth ........... ... ... ... ... ..... 38T (2), 20-24T (4-12), 337 (9), 247 (10}
NOTE: Numbers in brackets indicate the gear illustrated in figure 2,
Idlershaftendfloat ... 0,10-0,20 mm (0.004-0.008 in)
Special Tools
MFEA90 . i 4WD cassefte seal installer
Bolt Torques
Drive couplingtodriveshaftbolt ............................. 60 Nm {44 Ibf {t)
Drive couplingtodriveshaft nutsand bolts .................... 55-75 Nm (40-55 Ibf ft)

General Description

The Spacer, figure 1, or Four Wheel Drive (4WD)
Transfer Gearbox, figure 2, is fitted between the the
gearbox and rear centre housing.

The spacer is used to increase the wheelbase of the
tractor. It is a simple housing through which the main drive
shafts to the rear axle and the PTO pass to the back ofthe
tractor.

The 4WD transfer gearbox takes the drive from the rear
of the main gearbox through the top shaft, second shaft
and idler shaft to a drive shaft projecting from the front
left~-hand side of the gearbox. The drive is then transmitted
to the front axle by a guarded universal drive shaft.

The main input shaft is supported by a ball bearing in
the transfer case and needle roller bearing on the end of
the gearbox main shaft.

All the gears are straight cut and mesh through to the
drive shaft. A sliding collar on the drive shaftis actuated by
the 4WD selector lever which engages the drive shaft
through to the input shaft.

1. High/Low selector rail and fork
. Epicyclic reduction unit
Gearbox main shaft

PTO drive shatt

. Lift pump drive shaft

. Sliding coupler

. Drive to rear axle

O NN B WN

. Spacer casing Fig.1 Spacer unit
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. TRANSFER BOX AND DRIVE SHAFT

Fig. 2. Four wheel drive transter gearbox.

1. Transfer gearbox casing. 8. Selectordetent.
2. Inputshaitgear. 9. Sliding coupling.
3. inputshaft. 10. Output gear.
. 4. Second shait. 11. Outputshaft.
5. tdlergear. 12. Transfergear.
6. |dlergearshaft. 13. Drive shafttorearaxle.
7. Selectorfork.
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7F-05

TRANSFER BOX AND DRIVE SHAFT

4WD Transfer Gearbox
Removal and Refitment

7F-01

Removal
1. Split the tractor between the transfer gearbox and
the centre housing and withdraw engine, gearbox
and transfer gearbox forward out of the tractor, see
section 2.
2. Remove the drive shaft from the gearbox.
3. Remove the transfer gearbox from the main gearbox.

Refitment
4. Reverse procedure 110 3 except:
a. Remove the left-hand brake actuator and left-
hand transmission side cover to aid refitment of
torque tube.
b. Torque the drive shaft to coupling bolts to 75 Nm
(55 Ibf it).

4WD Transfer Gearbox
Overhaul

7F-02

Disassembly

1. Remove the transfer gearbox from the tractor, see
operation 7F—07.

Remove the input gear.

Remove the four bolts and the bearing retainer.
Drive the shaft and bearing from the housing.
Remove the circlips and bearing from the shaft if
required.

Remove the circlip from the second shaft.
Remove the two bolts and the bearing retainer.

B. Drive out the second shatft and bearing from the front
to the back of the gearbox.

9. Remove the second shaft bearing.

10. Lift out the second shaft gear

11. Remove the circlip from the idler gear shaft.

12. Extract the shim/shims and retain for reassernbly.

13. Screw a 12 mm bolt (one removed during procedure
3 is suitable) into the end of the idler shaft and pull it
out of the housing.

14. Lift out the gear assembly and thrust washers.

15. Remove the centre bolt and the univesal drive shaft
coupling.

16. Remove the drive shaft guard.

17. Remove the six bolts and the output shaft cover.

18. Remove the retaining screw from the selector fork.

19. Remove the selector shaft.

20. Remove the output shaft assembly from the gearbox
complete with the two bearings, at the same time
removing the selector fork.

21. Remove the bearings.

22. Remove the selector ring, detent ball ang spring.

23. Remove the gear and thrust washer.

24. Remove the felt dirt seal, lip seal and 0 ring from the
housing.

Al

N>

Examination

Examine all of the gearbox companents and replace any
that are worn or damaged.

Clean all parts and replace all seals and O rings.

M-F 300 Series

Reassembly

25,

26.
7.

28.

29,

30.

31.

To the output shaft refit the gear, detent spring and
ball, selecting ring and thrust washer.

Refit the two bearings to the shait.

Coat the lip seal with Loctite 601 and press it into the
housing. The lip of the seal must face inwards leaving
agapof0,25mmto 0,50 mm{0.10to 0.20in) between
the oil seal and the bearing.

Replace the felt sea) followed by the felt seal retainer.
Refit the output shaft assembly and selector fork.
Refit the selector fork shaft, coating the retaining
screw in the fork with Loctite 270.

Refit the output shaft cover using Loctite 515 for the
face joint seal.

. Replace the O ring on the idler shaft.

Place the idler gear and needle bearing assembly
and thrust washers into position.

. Slide theidler shaft into position ensuring that the peg

. inthe shaft locates in the housing correctly.

35.
36.
37.

Refit the shim/shims removed and the circlip.

Pull the shaft bnack hard against the circiip.

Set the end float of the idler gear by inserting a feeler
gauge between the thrust washer and gear. The run-
ning clearance must be 0,10 to 0,20 mm (0.004 to
0.008 in). Add the shims to reduce the clearance,
remove to increase.

Shims available:

Part number Shimthickness
1693598 M1 0,10mm{(0.004in)
1693 599 M1 0,20 mm(0.008in)

38.

39.
40.

41.

48.

Refit the roller bearing to the second shaftif it has
been removed. If the bearing has been removed it is
essential that it is refitted the same way round as the
factory fit retain its thrust capabilities. (i.e. with the
inner bearing lip towards the transfer gear).

Refit the ball bearing to the housing.

Hold the second shaft gear in position and slide the
second shaft into position.

Attach and fasten the retaining plate with the two
bolts.

42. Refit the circlip on the second shaft.
43.
44
45

Slide the input shaft and bearing into the housing.

. Refit the bearing retainer and fasten four bolts.
. Refit the drive shaft guard.

46,
47.

Replace the O ring on the output shaft.

Refit the drive coupling, coating the splines with
Hylomar sealing compound.

Refitthe centre bolt to the drive coupling using Loctite
270 and tighten to a torque of 125 Nm {92 Ibf {t).

Drive shaft oil seal replacement

The drive shaft oil seai may be replaced without removing
the gearbox from the tractor:

1.

ek wn

Drain the oil from the transmission.

Disconnect the drive shaft.

Remove the shaft procedures 15 to 20 and 24.
Reassembile using procedures 271031 and 4510 48.

Reconnect the drive shaft and safety guard, see oper-
ation 7F—-03.
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4WD Axle Drive Shaft
Removal and Refitment 7F-03

Removal

1. Slacken the two clips on the guard.

2. Slacken the clip from the guard at the transfer
gearbox end.

3. Remove the spring clip from the guard at the axle
end.

4. Slide the guard at both ends towards the centre to
gain access to the couplings.

5. Remove the four bolts from each coupting and lift the
drive shaft clear of the tractor.

6. Slide the rear part of the cover back to expose the
sliding joint in the shaft.

7. Unscrew the retaining ring.

8. Slide the rear part of the coupling off the shaft.

9. The guards can now be removed from the shaft.

Refitment
10. Reverse procedures 110 9 except:
a. Lubricate both universal joints and the sliding
spline with grease.
b. The drain hole in guard fitted to axle end must be
at the bottomn.
c. The ammows on the drive shaft must be in line.
d. The clips must be positioned directly over the
grooves in the two end sections. On tractors with
six cylinder engines the clip must be located 90
mm (3.5 in) from the front, dimension ‘A’
e. Coat the threads with Loctite 270 and torque both
sets of coupling bolts (5) to 55-75 Nm (40-55 Ibf ft).
f. Position the front guard approxiametely 45 mm (2.3
in} frogl the step in the differential housing, dimen-
sion ‘B’

N,
a

B TL387
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4WD Transfer gearbox - July 1991 onwards

Specification
Type eemaerim et eras R R R R e e bt Ran R RS Nommnal duty — 8 speed
synchromesh gearbox
Model application v MF 340
Part number.........coocouveeerennnne ...3698 711 M3
12 T2 1 T OO 03714
Number of gear teetn ...t 42T, 171—24, 337, 22T
Type eeteeroeeeeeesmemeearasatstesa e tns e anaenerseasrnet Normal duty — direct drive,
8 speed shuttle gearbox
Model application........ ...MF 340
Part number....... 3613 935 MO
2 = 11 VUV OO Q.371:1
Number of gear teeth 42T, 17T—24, 337, 22T
YD e reas s s sae s srssas e sr st s sanmaers e mr e aee Normal duty — excluding 8
speed shuttle gearbox
Model application.........coeceeueee... ..MF 350 to 365
Part number 3613 187 M1
27117 o TR ..0.66:1
Number of gear teeth 36T, 247—24T, 33T, 24T
I = ...Heavy duly — excluding 8
speed shuttle gearbox
Model application veereesneenermennnr-MIF 375 10 399
PaM NUMIDET oo s s etr s csesssssssssmssmsnss s eeen 3613 186 M91
LT Lo TSSOSO 0.66:1
Number of gear teeth....... ..36T, 24T—24T, 33T, 24T
L3 L Normal duty — fitted with 8
speed shuttle gearbox
Model application.......ecreneenenssssssssssessessseneenen VF 350 10 365
Part NUMBET ... snmssemsnsssssssssssrrsessssnsnsvrnen 36 13 933 MO1
Ratio e, voresserennereees 0.526:1
Number of gear teeth cerrerenre e 30 Ty 20T—24T, 33T, 247
Type..... Heavy duty — fitted with 8
speed shuttle gearbox
- Model application eeememenssssiessstsenaanareeae et ieaan ..MF 37510 390
Part number . ..3613 932 M
(2= o SRS . ..0.526:1
Number of gear teeth......... 38T, 20T—24T, 33T, 24T
tdler shaft end fIOat ... reeeeeeeeesesnerenrsnrese s 0,10—0,20 mm (0.004—0.008 i)
Bolt torque
Drive coupling bolt 125 Nm (92 thf R)
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General description

From July 1291 a new type of four wheel drive transfer H

box was progressively introduced with an improved i /@
drive engagement that can be engaged and disengaged i
on the move. This is similar to the hydraulic type
introduced with the 12 x 12 shuttle gearbox but with
mechanical operation.

The drive is taken from the rear of the main gearbox,
through a set of intermediate gears to the output shalt in
the pod on the side of the case, it is identical to the
previous gearbox, the difference being in the
engagement, The oulpu! gear is free to rotate on the
front of the output shaft, the rear face of the gear is fitted -
with a simple tooth type coupling. Engaging with the @/"—""—'_"’ T
gear and splined to the output shaft is a sliding coupler
with a light spring between the gear and coupler to
assist in disengagement. Behind the sliding coupler is - ——
an abutment ring held in place on the shaft by a circlip, e T S a
between the abutment ring and the coupler there are —
three radial toggle pins which pass through to the centre ]
of the shaft and engage in a groove in the actuator shaft. , i

: - 5
The actuator shaft is controlled through linkage from the i o R
operators cab, when moved to the forward position, as ' ] .
shown in the lower half of the illustration, the three H-
toggle pins are forced up into the vertical position
moving the sliding coupler forward against the abutment
ring into the engaged position. Moving the actuator shaft L
to the rear, as shown in the upper half of the illustration, r I
moves the toggle pins down into the shaft and allows ! 1y . 7
the sliding coupler to disengage under pressure from @_h_ - el .
the return spring. The teeth on the gear and coupler are
shaped to allow engagement and disengagement under

Four wheel drive transfer gearbox

®

TL1956

1. Gearbox casing
2. Input gear
3. Second gear and shaft
4. Intermediate gear
5. Abutment ring
6. Operating shaft and fork
7. Actuator shaft
8. Toggle pins
9. Sliding coupler
10. Return spring
11. Qutput gear
12. Output shaft
13. Coupling to front axle
14. Intermediate shaft
15. Second gear
16. Input shaft

M-F 300 Series Issuet
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Introduction

There are two types of transfer gearbox, the one shown
in the main iliustration is for tractors with epicyclic
reduction units fitied to the rear axle. The alternative
drive arrangement shown in the box is for tractors with a
direct drive rear axie, no epicychic reduction,

4WD Transfer Gearbox

Overhaul 7F—04

Disassembly

1. Remove the transter gearbox from the tractor, see
operation 7F—07.

2. Remove the input gear. Tt 1957
3. Remove the four bolts and the bearing retainer.
4. Drive the input shaft and bearing from the casing.

5. Remove the circlips and bearing from the shaft, it
necessary.

6. On tractors with normal duty gearboxes, up to MF
365, there is a spacer between the circlip and
bearing (5).

Tractors with direct drive axle

7. Using two pry bars each side of the input gear
remove it from the stub shaft complete with the two
bearings.

8. Remove the four bolts and the stub shaft.
9. Remove the circlip and roller bearing, if necessary.

10. Remove the circlip and ball bearing from the gear, if
necessary.

11. Remove the circlip and thrust washer.

All models
12. Remove the circlip from the second shaft,
13. Remove the two bolts and the bearing refainer.

14. Drive out the second shaft and bearing assembly
from the front of the gearbox.

15. Lift out the second shatt gear.
. 16. Remove the ball bearing from the casing.
17. Remove the second shaft roller bearing, if necessary.
18. Remove the circlip from the idler gear shaft.
19. Extract the shims and retain for reassembly.

M-F 300 Series Issue
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TRANSFER BOX AND DRIVE SHAFT

20. Screw & 12 mm bolt (one removed during procedure
3 is suitable) into the end of the idler shaft and pull it
out of the housing.

21 Lift out the gear assembly and thrust washers.

22. Remove the centre bolt and the drive shaft coupling.
23. Remove the dint seal and seal sieeve.

24. Remove the four bolts and the drive shaft guard.

25. Remove the four bolts and the rear cover plate.

26. Remove the lock screw from the operating fork.

27. Pull the operating shatt from the housing.

28. Remove the operating fork.

29, Remove the four bolts and the rear housing.

30. Remove the output shaft assembly from the casing
by tapping the coupling end with a hide hammer.

31. Using a hydraulic press and a bearing separator
plate remove the front bearing from the shatft.

32. Remove the circlip and thrust washer.

33. Remove the output gear.

34. Remove the spring.

35. Slide the coupler off the splined shaft.

36. Remove the three toggle pins.

37. 1 necessary, very carefully pull the actuator shaft out
ior: stit;ee .main shaft, there are two spring loaded bails

38. It necessary, remove the rear bearing from the shaft
using a hydraulic press.

39. Remove the circlip and abutment ring.

40. Remove the operating shaft oil seal.

41. Remove the main shaft oil seal and wear sleeve.
42 Discard the main shaft ‘O’ ring.

43. Discard the rear housing ‘0" ring.

Examination

Examine all of the gearbox components and replace any
that are worn or damaged.

Clean all parts and replace all seals and ‘O’ rings.

M-F 300 Series

TL 1959

Reassembly

44, Refit the abutment ring with the curved face facing
forward to the main shaft with the circlip.

45, Reinstall the ball bearing.

486. Insert the two balls and spring in the cross drilling in
the actuator shaft and fit it to the main shaft, set the
actuator in the first, disengaged, position.

47, Fit the three toggle pins so that they locate in the
grocove in the actuator shatt.

48. Refit the coupler and spring.

49, Slide the gear onto the shaft and refit the thrust
washer and circiip.

50. Press the ball race onto the shaft.

51. Coat the outside of the main shaft oil seal with Loctite
Seal Retainer and press into the housing from the
inside of the case so that the seal is 0,25-0,50 mm
{0.010-0.020 in) below the face. The lip of the seal
faces inwards.

52_Press the wear sleeve in from the front of the box
flush with the case with the rolled edge inwards.

53. Lubricate the lip of the seat with petroleum jelly and
install the main shaft assembily.

54. Replace the operating shaft oil seal, installing it with
a coating of Loctite Seal Retainer and the lip facing
inwards.

55. Replace the ‘O’ ring and fit the rear housing to the
case. Check that the main shaft is free to rotate.

56. Fit the operating shaft and fork, coat the locking
screw with Loctite 242 and tighten.

Issue 1
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TRANSFER BOX AND DRIVE SHAFT

57. Apply Loctite 515 to the face of the cover plale and fit
10 the gearbox. Check operation of the control and
switch.

58. Replace the ‘O ring on the idler shaft.

-88. Place the rear thrust washer in the casing holding it
in place with some petroleum jelly.

60. Hold the idler gear and needle bearing assembly in
ptace and slide the plain thrust washers into position.

61. Instal! the idler shaft ensuring that the peginthe
shaft locates in the housing correctiy.

62. Refit the shim/shims removed and the circlip.

63. Puli the shaft hard back against the circlip. Set the
end float by inserting a feeler gauge between the
thrust washer and gear. The running clearance must
be 0,10-0,20 mm ( 0.004-0.008 in). Add shims to
reduce the clearance, remove to increase.

Shims available;

Part number Shim thickness
1693 598 M1 0,10 mm (0.004 in)
1693 599 M1 0,20 mm (0.008 in)

64. Refit the rolier bearing to the second shaft il it has
been removed. If the bearing has been removed it is
essential that it is refitted the same way round as the
factory to retain its thrust capabilities. (i.e. with the
inner bearing lip towards the transter gear).

©5. Refit the ball bearing 1o the housing.

66. Hold the second shaft gear in position and slide the
shaft into position.

67. Attach and fasten the retaining piate with the two
bolts coated with Loctite 242.

68. Refit the circlip on the second shaft.

69. Refit the ball bearing and second circlip, on normal
duty shafts fit the spacer.

70. Slide the input shaft and bearing assembly into the
housing.

71. Refit the bearing retainer and tighten the four boits.

72. Slide the input gear on to the shaft.

Tractors with direct drive axle

73. Refit the thrust washer to the stub shaft with the
thrust face facing outwards as shown in the
illustration.

74. Refit the stub shaft to the gearbox casing so that the
grooves in the thrust washer face are vertical. Tighten
the four bolts,

M-F 300 Series

75. Refit the balt and roller bearings if they have been
removed.

76. Refit the input gear, it is a light drive fit Onto the stub
shafi, ensure thai the bearings are fully seated.

All models

77.Refit the drive shaft guard.

78. Replace the ‘O’ ring on to the output shaft.

79. Press a new dirt seal onto the seal spacer ensuring
that it is fitted to the end without the recess for the
shaft 'O’ ring.

80. Refit the seal spacer and seal, coating the splines of
the shaft with Hylomar sealing compound, and the
din seat with a liberal amount of general purpose
grease.

B1. Refit the drive coupling.

82. Refit the centre bolt 1o the drive coupling using
Loctite 270 and tighten to a torque of 125 Nm
{92 Ibf 1t).

83. Check the operation of the selector and that the
gears and shafts run freely.

84, Refit the transfer box 1o the tractor.
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Cassette Seal Installation
Removal and Refitment 7F-05

Special tools:
MF.490 4WD Cassetie seal installer

The new output shaft cassette seal was introduced into
production from tractor serial number C45000,
manufactured November 1994.

This new type of seal can be fitted to all transfer box
output shafts. On tractors built before July 1991, serial
number S27159, it will be necessary to replace the drive
coupling and obtain a new sleeve.

Removal
1. Drain the oil from the transmission.
2. Slacken the two clips on the guard.

3. Slacken the clip around the guard at the transfer
gearbox end.

4. Slide the guard to the left to gain access to the
coupling.

5. Remove the four bolts from the coupling and lower the
shaft to the ground

Tractors buitt up to July 1991

6. Remove the the drive shaft and seal as described in
operation 7F-02 paragraphs 15t0 20, 24 and 4010 43
inclusive.

7. Check that the new seal will pass freely through the
rear guard, if not, open out the guard centre hole to
give 0,5 mm clearance all round the seal.

8. Discard the combined coupling and sleeve and
replace with:-
3611 319 M2 Sleeve
3599 678 M2 Coupling
9. Replace the drive shaft as describedin paragraphs 29
to 31 and 45 to 46 inclusive.
Tractors built after July 1991

10. Remove the the drive shaft and seal as described in
operation 7F-04 paragraphs 22 to 30 and 40 to 43
inclusive.

11. Check that the new seal will pass freely through the
rear guard, if not, open out the guard centre hole to
give 0,5 mm clearance all round the seal.

12. Replace the drive shaft as described in paragraphs 54
to 57 inclusive.

13. Renew the 'O’ ring.
Installing the new seal

14. Liberally coat the inside of the seal with petroleum jelly.

15. Press the sleeve into the seal so that the froni (flat) face
of the seal is flush with the end of the sleeve.

M-F 300 series

TL 2818
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16. Slidethe sleeve over the output shaft as shown until the
seal is just entering the housing.

17. Special tool MF.490 has been designed to install the
seal to the correct depth in relation to the housing and
sleeve. It also presses the seal in the correct location.

18. Screwthe stud of special tool MF.490 into the end of the
output shaft.

19. Slide the assembly tool over the stud and shaft.

20. Fit the nut and washer,

21. Screw the nut up the stud until the tool pushes the
sleeve hard against the bearing. The seal is now inthe
correct position.

22. Remove the tool.

23. Coat the splines of the output shaft with Hylomar
sealant.

24, Refit the drive coupling, drive shaft and guard as
described in operation 7F-04 paragraph 81 {o 83
inclusive.

25. Apply Massey Ferguson studlock (Loctite 270) to the
central boit and tightento a torque of 125 Nm (92 Ibf ft).

26. Apply Massey Ferguson studiock (Loctite 270) to the
coupling bolts and tighten 10 a torque of 65 Nm
{50 Ibof ff).

M-F 300 series
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8 SPEED ZF SYNCHROMESH SHUTTLE GEARBOX
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8 SPEED SYNCHROMESH SHUTTLE GEARBOX

Specification

MOGB! . . e e e

No of gears:

Forward . ..o e

Synchromesniype .. ... it

Nommalduly ... oo e
Heavyduly ...... ..o e

Settings Required

Mainshaftendfloat ......... ... i
Typeofadjustment ... ... .. ... ... ...,

Synchromesh ring to coupler clearance:

Installed ... oo e
Removed ........ovirin e
Synchromeshneutraisetting . ..........................

Special Tools

ME T A

Shifttowertogearboxtop ... . ... . ... iiiiiia..
Interfock iogearbaxcase ......... ... . ... .. ...
Epicydlicunitfo gearboxcase ......... ... ... ...
Input housingtogearboxcase .........................
PTO Bearing housingtogearbox . ......................
Enginetogearbox ....... ... ... i
Gearbox to rear fransmissioncase ................-....

General Descripion

The Eight Speed Synchromesh Shutle Gearbox has
eight forward and eight reverse gears; the forward reverse
selection being controlted by a lever on the instrument
panel adjacent to the steering wheel. It provides full
engine braking on over-run and enables the tractor to be
towed to start the engine. -

Drive Arangements

From a constructional view point the gearbax has three
sections. The front section consists of the forward and
reverse gears with synchramesh coupler.

The centre section comprises constant mesh gear sets
giving four basic forward and reverse speeds with
synchromesh engagement on all gears. The rear section
consists of an epicyclic gear reduction unit offering an
alternative low range output drive ratio.

The four basic forward and reverse speeds are
doubled by the ability of the epicyclic unit to provide the
additional output ratio. This feature, doubles the number of
speeds available and gives the gearbox a total of gight
forward and eight reverse.

M-F 300 seres

...... Input shaft oil seal protector sleeve

...... PTO Drive shait puller

...... PTO input shaft cil seal replacer

...... Needle roller bearing and seal remover/replacer
...... Synchromesh centratising pin

...... Synchromesh hub assembly tool

...... Needle roller bearing and seal replacer

...... Needie roller bearing and seal replacer

...... Drive handle

...... MF 340, 350, 355, 362, and 365
______ MF 375 and 390

...... 0,080-0,30 mm (0.003-0.012 in)
...... Varigble thickness thrust washer

...... 0,8 mrm {0.030 in)
...... 0,5 mm (0.020 in)
-..... See procedure 7G-04

...... 50-70 Nm (37-52 Ibf f)
...... 102-122 Nm {25-38 Ibf ft)
...... 40-47 Nm (30-35 1bf ft)
...... 40-47 Nrn (30-35 Ibf ft)
...... 54-61 Nm (40-45 Ibf ft)
...... 54-61 Nm (40-45 Ibf ft)
...... 100-130 Nm (74-94 [bf ft)
______ 102-122 Nm (75-90 Ibf ft)

The gearbox mainshaft is located above the layshait
which is of hollow construction to accept the Power
Take-off (FTO) drive shaft which runs within it. Drive from
the engine enters the gearbox through the input shaft
whiich is spigot mounted at its front end into the mainshaft.
The forward and reverse gears are splined to the input
shaft and are in constant mesh with corresponding
free-running gears on the front of the layshaft. The front or
reverse gears drive through an idler gear to give the
reverse motion. Drive through either of these free-running
gears occurs when the one selected is engaged with the
layshaft by the sliding coupler of the synchromesh
mechanism.
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8 SPEED SYNCHROMESH SHUTTLE GEARBOX

®

19 18 17

1L

TL1337

PTO input shaft and gear
Input shaft housing

Reverse constant mesh gear
Selector rails and forks
Forward constant mesh gear
First gear

1st/2nd synchromesh coupler
Second gear

Fourth gear

3rd/4th synchromesh coupler
. Third gear

Gear shift inter lock

—
SCLRENOGO AWM

- d
P -t

13. Epicyclic reduction unit

14. Sliding coupler

15. Mainshaft

16. PTO shaft

17. Layshaft

18. Forward constant mesh gear - layshafi
19. Forwardfreverse synchromesh coupter
20. Reverse constant mesh gear - layshaft
21. PTO constant mesh gear - layshaft

22. PTO front bearing housing

23. Reverse idler gear

24. Transmission input shaft

Eight speed ZF synchromesh shuttle gearbox

The PTO drive enters the gearbox through a hollow

shaft revolving on the outside of the gearbox input shaft.

A spur gear pinion at the rear of the hollow PTO input
shaft is permanently engaged with the gear splined to
the PTO drive shaft.

The mainshaft carries four free-running gears, all of
which are in constant mesh with corresponding fixed
gears on the layshaft to give the basic 1st, 2nd, 3rd and
4th ratios.

M-F 300 Series

The 2nd, 3rd and 4th ratio, forward and reverse gear
sets are of the straight cut spur type. The 1st ratio gear
set has helical teeth which have longer contact areas
and are consequently capable of transmitting greater
loads than straight cut gears of the same size. They are
also quieter running.

Drive through the 1st, 2nd, 3rd and 4th ratio free-
running gears takes place when the selected gear is
engaged with the mainshaft by a sliding coupler. The
coupler located between the pairs of gears forms

lssue 1
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part of the ZF synchromesh engagement mechanism.
Ball and roller bearings are used to support the main
and layshaft.

Gearbox Driveline

The orderdf-Grive through the gearbox, with the
gears selected is as follows:

From the input shaft through the forward or reverse
gearset to the layshaft.

From the layshatft to the selected free-running gear on
the mainshaft.

From the free-running gear to the coupler.

From the coupler to the mainshaft via the coupler hub
which is splined to the mainshaft.

From the mainshaft o the tractor's final drive
arrangements via the epicyclic gear reduction unit in
LOW range drive or directly in HIGH range.

Synchromesh mechanism

The synchromesh mechanism synchronises (equalises)
the speed of the selected free-running gear with the
appropriate driven shaft before drive engagement. This is
of great benefit to the drive by preventing potential gear
damage and allowing fast, easy gear changes to be
made on the move without the need to stop the tractor.
Engaging gear with the tractor stationary is also easier.

A

Caution: The tractor MUST come to rest before
changing direction from forward to reverse or
reverse to forward.

Epicyclic gear reduction unit

Up to this point only passing reference has been
made to the epicyclic gear reduction unit at the rear of
the gearbox. This is of heavy duty design and
incorporates a Belleville spring arrangement to absorb
the end thrust imposed on the mainshaft by the first
speed helical gearset.

The rear end of the mainshaft is machined to form the
sun gear which meshes with three planet gears, also in
mesh with a fixed internal ring gear or "annulus” forming
the circumference of the working components. When
the mainshaft rotates, the planet gears and carrier
revolve round the sun gear at a reduced speed
compared with that of the mainshaft.

A sliding coupler with internal and external splines
forms the connection between the gearbox and the
drive shaft to the final drive. When moved forwards by
its output lever, it couples the mainshaft directly to the
output shaft to establish high range drive, giving the
gearbox an additional set of speed ratios 5th, 6th, 7th,
8th and high reverse.

M-F 300 Series

When shifted fully rearwards the external splines on
the coupler engage corresponding splines on the planet
carrier to establish iow range drive. In these
circumstances, drive from the gearbox mainshaft to the
output shaft is via the carrier and subject to a speed
reduction giving 1st. 2nd, 3rd and 4th speed ratios and
iow reverse. The coupler may aiso be placed in a mid or
neutral position free of the mainshaft and carrier to
totally disconnect the drive from the gearbox - a feature
forming the basis of Massey-Ferguson’s safety starting
arrangements.

Issue 1




7G-05
. 8 SPEED SYNCHROMESH SHUTTLE GEARBOX

Main Gear Shift Lever
Removal and Refitment 7G-01
Removal @
1. Remove the cab floor mat andfor access panels if v,
fitted.
2. Move the gear levers to the neutral position.
3. Turn back the rubber boot, remove the split pin and
pivot pin and disconnect the forward/reverse shift
rod. J
4. Remove the five bolts holding the gear lever
assembly to the shift tower on top of the gearbox.
5. Remove the gear lever assembly from the tractor.
6. Remove the gear lever rubber cover.
7. Place the gear lever assembly in a vice. @
A = :
. Caution: When removing the spring retaining clip (8), J
care must be taken to prevent the spring from flying 3
out and causing possible injury or damage.
8. Press the spring retaining chip towards the spring, y
slide sideways and remove. This wil release the
spring. _
8. Press out the gear lever retaining pin.
10. Lift out the gear lever.
11. The gear lever cup may be removed from the cover
if required.
12. Unscrew the retaining nut and press out the cup. TL974/3

Refitment.
13. Reverse procedure 1 to 12 except:

a. If the gear lever cup has been removed, ’
ensure that it is fitted with the gear lever
retaining pin square with the axis of the tractor -
by lining up the flats on the cup.

b. Ensure that the gear lever rubber cover is in

good condition to prevent dirt getting into the
. transmission, @

c. Coat the underside of the gear lever cover with
Loctite 515 and torgue the cover bolts to 50-70
Nm (37-52 ibf ft).

High/Low, Forward/Reverse Shift Levers

Removal and Refitment 7G-02
Removal 8 4
1. Remove the cab floor mat andfor access panels if
itted.
fi 6
2. Move the gear levers to the neutral position. o’

3. Turn back the rubber boot, remove the split pin and

pivot pin and disconnect the forward/reverse shift @D\‘ ' 4
rod. ,

b

Remove the five boits holding the gear lever
assembily to the top of the gearbox.

Remove the gear lever assembly from the tractor. .
Rermove the gear lever rubber cover.

Remove the gear lever retaining pin. d@
Lift out the gear levers.

L Noo

TLO74/4
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HiLine cab

= = . TL 1238

Standard cab TL 2580
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9. Remove the 'O’ ring.
10. The gear lever cup may be removed if required.
11. Unscrew the retaining nut and press out the cup.

Refitment

12. Reverse proceedure 1 1o 11 except:

a. Renew the 'O'ring.

b. I the gear lever cup has been removed ensure
that it is fitted with the gear lever retaining pin
square with the axis of the tractor by lining up
the flats on the cup.

c. Ensure that the gear lever rubper cover is in
good condition to prevent dirt getting into the
transmission.

d. Coat the underside of the gear lever cover with
Loctite 515 and torque the cover bolts to 50-70
Nm (37-52 tbf f1).

Forward/Reverse Control Lever

-Overhaul 7G-03
Disassembly
1. Remove the cab floor mat and/or access paneis if
fitted.

2. Remove the lower instrument panel and the pane!
covering the lower end of the steering column.

3. Turn back the rubber boot, remaove the split pin and
pivot pin and disconnect the forward/reverse: shift
rod on top of the gearbox,

4. Remove the nut from the ball joint at the base of the
shift lever column and disconnect the joint.

5. Drive out the roll pin holding the handle to the shift
iever and remove the handle.

6. Aemove the two nuts securing the shift column to
the steering column support bracket.

7. Remove the shift lever column assembly by pulling
away the bottom end and feeding the handle
through the rubber grommet in the instrument
panel.

8. The relay lever can be removed by removing the
spring clip and lifting it off the pivot pin,

9. Remove the ¢clamp bolt and iever at the base of the
shift lever.

10. Remove the spring.
11. Draw the shift lever out of the tube.

Note: On Hiline tractors due to a high floor level the
relay lever is in two parts passing through a bearing
assembly with the lower lever splined to the shatt
with a clamp bolt.

M-F 300 Series

Reassembly
12. Reverse procedure 1to 12 except:

a.

Lubricate the shift lever bearings and thrust
faces with general purpose grease when fitting
to the tube.

Ensure that no electrical wiring or harness rubs
or touches any moving part of the linkage.
When refitting the relay lever shims are
provided to remove any end fioat.

. When refitting the linkage between the shift

lever and gearbox the following points must be
cbserved:

Put the gearbox forward/reverse lever in
neutral.

Ptace the shift lever in neutral.

Ensure that the lever at the base of the shift
lever is positioned as shown in the illustration,
at 180° to the hand iever. There may be a small
anguiar mis-alignment due to the positioning of
the splines.

Adijust the iength of the rods to ensure that the
relay lever is at 90° as shown in the illustration.
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Selector Rails and Forks

Removal and Refitment 7G-04

Special Tools:
MF414 Centralising pin and locating peg

Removal

A

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

1. Split the tractor between the gearbox and the
spacer housing or the centre housing and remove
the gearbox, see section 2.

2. Remove the gearbox top cover, and the shift tower.
3. Release the locking wires.
4. Remove the bolts, ball, spacer, and stop plate of
the gear shift interlock mechanism.
5. Lift out the detent springs and plungers.
6. Remove the locking screws.
7. Slide the 3rd/4th rail rearwards out of the housing.
Note: When removing the selector rails, retain the
gear lever engagement biocks.
8. Remove the locking screw.
9. Slide the 1st/2nd rail rearwards out of the housing.
10. Remove the locking screw.
11. Slide the forward/reverse rail rearwards out of the
housing.
12. Siide the highfiow rail rearwards and remove the
coupler.
13. Rotate the high/iow rail through 80°.
14. Remove the tocking screw.
15. Slide the rail rearwards out of the casting.
16. Remove 1s¥2nd and 3rd/4th selector forks.
17. Hemove main input shaft. see operation 7G-08.
18. Remove the reverse idler assembly, see operation
7G-10 paragraph 9.

19. Rernove the forwardfreverse synchromesh selector
fork.

Refitment
20. Reverse procedures 1to 19 except:

a. Apply a few drops of oil 1o the setector rails

' before refitment.

b. Set each synchromesh selector fork and rail to
the neutral position. Lock the selector rail using
the piate and bolt MF414/2 (part of too!
MF414). Insert the centralising pin. MF414/1,
into the hole on the top of the selector fork,
fining it up with the corresponding hole in the
sliding coupler and hub. Progressively lock up
the two security screws on the selector fork to
34-52 Nm (25-38 Ibf ft). Afterwards, check that
the centralising pin MF414/1 can be removed
freely. Wire-lock the screws.

c. Tighten the highflow selector fork and selector
biock screws to a torque of 34-52 Nm (25-38
It ft).

M-F 300 Series

TL 1351

21,

22.

d. On completion of the refitting procecdure, place
all the gears in the neutral position. )

e. Torque the interlock retaining bolts (4) to 40-47
Nm (30-35 lbf ft)

Apply Loctite 515 or equivaient between the

gearbox top and the shift tower and the gear iever

assembly.

Torgue the shift tower 10 gearbox bolts 1o 102-122

Nm (75-80 Ibf f1). gear tever assembly to shift tower
bolts to 50-70 Nm (37-52 1bf ft).
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gormal and Heavy Duty Gearbox Epicyclic
nit

Removal and Refitment 7G-05

Removal

1. Spiit the tractor between the gearbox and the
spacer housing ¢r centre housing and the
transmission, see section 2.

Remove the locking wire.

‘Remove the locking screw.

Remove the setector fork and coupling.
Remove the bolts.

Remove the complete assembly.

SN LI SYANN

Refitment

7. Reverse procedures 110 6 except:
: . a. Ensure that the front and rear thrust rings are

correctly iocated before refitment.

b. Ensure that the epicyclic doweis are correctly
located in the gearbox casing.

c. Locate the cover plate with the cut out in the
bottorn left hand corner for heavy duty, and the
bottom right hanc corner for normal duty
epicyclics.

d. Fita lockwasher to the lower right
hand retaining bolt, on normal duty epicyclics
only.

€. Tighten the retaining bolts progressively and
evenly to a torque of 40-47 N {30-35 Ibf ft).

Normal Duty Gearbox Epicyclic Unit

Overtiaul 7G-06
Reassembly
Disassembly 10. Reverse procedures 110 9 except:
1. Remove the gearbox epicyclic unit, see operation a. When replacing the rollers in the pinions, a
7G-05. smear of petroleurn jelly (not grease)} will help
2. Remove the cover plate. retain them. Do not omit the spacer from
. 3. Remove the rear thrust fing. between the two runs of rollers. Each run
L . consists of 27 rollers, see item 9.
4. Remove the planetary pinion carrier.
the fr in b. The front plate and the cover plate must be
5. Remove the o.nt thrust ring. positioned with the ¢il grooves towards the
6. Hemove the shim. plnlon carrier.
7. Remove the front plate. c. Always fit the same thickness of shims as those
8. if necessary, remove the dowel pins from the ring removed.
gear. d. To assist agsembly of the front and rear thrust
Note: The planetary pinion carrier cannot be rings on the pinion carrier, smear them with
serviced, and must be replaced as a complete petroleumn jelly {not grease). Ensure that the
assembly if found to be defective. tabs_ on the thrust rings locate in the pinion
8. To remove pinions and needle rollers, foliow items came; cut-%uts. and that the prass faces are
11, 12 and 13 in operation 7G-07. away from the pinion carrief.
Note: Spacers are fitted either side and between the
needle roliers.
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Heavy Duty Gearbox Epicyclic Unit

Overhaul 7G-07

Disassembly

1.

[
— O

-
0 N

-t
F -

CEND O BN

Remove the gearbox epicyclic, see operation
7G-05.

Remove the cover plate.

Remove the rear thrust ring.
Remove the planetary pinion carrier.
Remove the front thrust ring.
Remove the shim.

Remove the front plate.

Remove the Belleville spring disc.

If necessary, remove the dowels from the planetary
ring gear.

Remove the extenal snap ring.

. Gentily tap out the three pinion shafts towards the

front.

. Remove the planetary pinions.
. Remove the two sets of rollers and spacer from

each pinion.

. 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 omit the spacer from
between the two runs of rollers. Each run
consists of 16 roliers.

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

c. The front plate and the cover plate musi be
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 that the gap of the snap ring is located
midway between the planetary pinion shafts.

f.  Always fit the same thickness of shims as those
removed.

9. To assist assembly of the front and rear thrust
rings on the pinion carrier, smear them 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.

M-F 300 Series
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Input Shafts and Housing

Removal and Refitment

7G-08

Special Tools:

MF2558 PTO input shaft oil seal replacer
MF315A Needie rolier bearing

MF421
MF422

remover/replacer
Needle roller bearing and seal
replacer

Needle roller bearing and oil seal
remover

MF177A

or  Input shaft oil seal protector sieeve

KMF 1004

Removal

1.

o

Remove the clutch release mechanism, see
operation 6A-04.

Rermove the four bolts.

Withdraw the input housing complete leaving the
main input shaft in position.
Remove the large internat circhip.

Push the PTQ input shaft, complete with bearing,
rearwards out of the housing.

I necessary, remove the circhip.
If necessary, press the bearing off the shaft.
Lever the seal out of the front of the housing.

M-F 300 Series

10.
1.

12.

Using MF315A, drive the needle roller bearing from
the front of the housing.

Remaove the Q' ring from the housing.

Using MF422, carefully remove the needle roller
bearing from the inside of the FTO input shaft.
Using MF422, remove the oil seal from the PTO
input shaft.

Refitment

13.
14.

15.

16.

17.

18.
19.

20.
21.

Fit a new 'O’ ring into the housing.

Using MF315A, replace the needle roller bearing in
the housing.

Using MF421, fit a new seal into the input shait with
the lip of the seal facing the tool.

Using MF421, refit the needie roller bearing into the
input shaft with the round end of the cage to the
bottom of the recess.

Refit the bearing onto the outside of the shaft with
the shield towards the gear teeth.

Refit the circlip. {Check that it is properly seated.)

Refit the PTO input shaft and bearing into the input
housing.

Refit the circlip. (Check that it is properly seated.)

Place the nylon cone adaptor, MF255B/2, on the
seal replacer, MF255B/1.

Issue 2
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22. Place the seal over the cone and onto the ool with
the seal lip facing away from the tool and remove
the nylon cone.

23, Place the too! over the PTO input shaft and tap the
seal into place.

24. Place seal protector sleeve MF177A or KMF1004
over the main input shaft on the gear box.

25. Caretuliy refit the input housing over the input shaft
and withdraw the protector sieeve when the
housing is in place.

26. Refit the clutch release mechanism, see operation
6A-04.

Note:

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

b. Lightly coat the bolt threads in Hylomar
sealant when refitting, and tighten to a
torque of 54-61 Nm (40-45 Ibf 11).

PTO Driveshaft Front Bearing
Removal and Refitment 7G-09
Special Tools:
MF218A PTOQ drive shaft puller
Removal
1. Remove the cross shaft and lever, see operation
BA-04.
. Remove the four bolts and washers.
. Remove the cover plate.

2
3
4. Remove the external circlip and washer.
5

. Screw two 3/8 UNC x 75 mm (3 in) boits {part of
special too) MF218A) into the bearing housing and -
tighten thermn eveniy to draw the housing from the
case and shaft.

Remove the housing.
Discard the circlip.
Press out the bearing.
Discard the ‘O ring.
Discard the gasket.

CLO®®NO

—

Refitment VN ~®
11. Lightly coat the new gasket with Hylomar sealant. e <
12. Using MF218A, refit the bearing and housing
assembly.
13. Check that the PTO drive shaft splines iocate with o ]
those in the PTO constant mesh gear. ) ‘
14. Screw the centre screw into the end of the PTO CM& “\\\\\\\\\“ﬂ“
shaft with the aid of 2 9/16 in. A/F spanner. A
15. Locate the bearing and housing assembly on the f
end of the PTO shaft and to the housing with the
two tong holts provided with MF218A through the
unthreaded holes.
16. Place the adaptor onto the centre screw with the - g
holiow face against the bearing. @
17. Place the washer on the centre screw and screw on

the nut. . TL1350 .
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18. Tighten the nut with an 1 1/8 in. A/F spanner unti!
the housing is pushed home and the PTO shatt is
drawn through the ball bearing sufficiently to enable
the washer and circlip to be fitted.

19. Fit a new circlip and washer.
20. Replace the cover with a new 'Q’ ring.

21. Lightly coat the securing bott threads with
Hylomar sealant.

22. Tighten the bolts to a torgue of 54-61 Nm (40-

45 bt ft).
Layshaft, Mainshaft, PTO Shaft and Gears
Overhaul 7G-10

Special Tools:

MF415 Synchromesh hub assembly tool
MS550 Drive handle.

Disassembly

With the gearbox removed from the tractor:

1. Remove the cluich release mechanism, see
operation 6A-04.

2. Remove the selector rails and farks, see gperation
7G-04.

Note: The layshaft selector fork cannot be removed
at this stage.
Input shafts and housing
3. Remove the input shaft and housing. see operation
7G-08.

4. Withdraw the main input shaft.

5. Lift out the forward and reverse constant resh

gears.

Remove the main thrust washer.

7. Remove the snap ring and thrust washer from the
main input shaft, if necessary.

8. Remove the needle roiler bearing from inside the
main shaft.

o

Reverse Idler

9. Remove the reverse idler shaft by easing it out of
the front of the gear box with a screwdriver between
the inner spacer and the casing, be caretul, the
idler gear contains loose needie roller bearings.
Retain the components in a clean container.

Mainshaft

10. Lightly drive the front roller bearing to the rear with
a punch to faciiilate removal of the main shaft snap
ring.

11. Remove the snap ring from the front of the main
shaft.

12. Remove the epicyclic reduction unit from the rear of
the gearbox, see operation 7G-05.

13. Push the front main shaft bearing forward to give
clearance to the 15U/2nd gear set assembly.

14. Pull the main shaft out of the gearbox to the rear.

15. Lift out the 1st gear and the measured thrust
washer, then 2nd gear and the synchromesh hub.

M-F 300 Series

16.
17.

18.

Lift out the rear 3rdf4th gear set assembly and
thrust washers.

Remove the front roller bearing from the gearbox
case

Press the rear ball bearing off the front of the shafi.

Layshaft

19.
20.
21,

Remove the PTO drive shaft front bearing cover.
Remove the the PTO shatt circlip and thrust washer.

Screw a 7/16 in. UNF bolt approximatiey 75 - 100
rmm (3 - 4 in.) long into the end of the PTO shaft and
drive it out of the bearing.

tssue 3
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TL1344

26,

27,

28.

BEEER

. Remove the PTO drive shaft front bearing, see

operation 7G-09.

. Lift out the PTO constant mesh gear.
. Remove the snap ring from the rear of the layshaft.
. Carefully drive the layshalt forward to ease removal

of the snap ring in front of the second gear, move it
to the unspiined portion of the shaft.

Remove the snap ring and thrust washer from the
fromt of the layshaft and then drive the tayshatit fully
rearwards.

Slide the reverse constant mesh gear fully forward.
Remove the circlip with a pair of right angled circlip
pliers from the frant of the synctwomesh hub, Slide
the circlip as far forward along the layshaft as
possible. .

Drive the layshaft rearwards so that roller bearing is
in the rear section of the gearbox. Lift the reverse
ratio gear aut through the top of the gearbox.
Remove the circlip and the synchromesh hub
assembly.

Remove the forward ratio gear and thrust washer.

. Relocate the bearing in the centre web and drive

the layshaft forward, remove it through the front of
the gearbox.

Lift out the second, third gears and fourth gears.
Remove the snap ring.

Press the front layshaft bearing off the shaft.
Remove the rear bearing from the casing.
Remove the PTO rear suppon bearing.

M-F 300 Series
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Synchromesh hub assemblies

37. Remove the two synchroniser rings.

38. Remove the drive hub complete with the sliding
coupler.

39. Wrap the hub and coupler in a cloth.

40. Remove the sliding coupler, taking care not {o lose
pressure springs, plungers and blocks.

41, Remove the three pressure blocks.

42. Remove the three pressure plungers.

43. Remove the three pressure springs.

44, Thoroughtly clean all the components and check
their condition.

45, Using a feeler gauge, measure the clearance
between the synchroniser ring and the coupler on
the gear at severai points. The synchroniser ring
must be correctiy positioned on the tapered part of
the spiined ring. !f the clearance is iess than 0,5
mm {2.020 in), replace the synchroniser ring. If the
clearance is checked with the gearbox assembled
replace the synchroniser ring if the clearance is
found to be less than 0,8 mm (0.030 in).

Examination

46. Clean and thoroughly inspect all parts for signs of
wear or damage and replace if necessary. Renew
all snap rings, when refitting ensure that they are
correctly iocated in their grooves.

Reassembly

Synchromesh hub assemblies

47. Reverse procedures 37 to 43.

48. On replacing pressure springs, plunger and blocks
into the coupler ring, special service tool MF 415
and handie MS 550 must be used to locate the hub
back in the sliding coupler.

49. Place the hub on the work bench and insert the
three springs. plungers and blocks. ;

50. Caretully piace the hub assembly into the ring of TL1346 .
MF415 ensuring that hole ‘A’ in the hub is inline with
the hole "A’ in the side of MF415. Press the hub
down into the tool compressing the blocks,
plungers and springs.

51. Place the hub and tool over the coupler checking
that the hole in the tool and hub aligns with the hole
in coupler, also check that it is concentric.

Note: Ensure that the hole "A’ in the coupler is fitted
in line with the hole in the hub, it is used to align the
selector fork to the rail.

52. Fit handle MS550 to the round plate of MF415 and
use it to tap the hub into the coupler.

Layshaft

53. Press the front roller bearing onto the shaft.
54. Fit the roller bearing circlip.
55
56

. Fit the rear PTO shaft support bearing.

. Place the circlip on the unsplined portion of the
shaft.

57. Refit the thrust washer at the front of the shaft. TL1347 .
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58, Place the second (20T). fourth (29T) and thirdt {28T)
gears in the bottom of the gearbox.

59, Pass the layshaft through the front of the gearbox
$o that the roller beari