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Section 1 General Information Section 1
4-4 Service Tools 4-4

Service Tools
SECTION C - Electrics

Electrical Test Equipment

892/00283 Tool Kit Case

892/00281 AVO Meter

892/00286 Surface Temperature
892/00284 Microtach Digital Tachometer

892/00282 Shunt - open type
892/00285 Hydraulic Oil Temperature Probe

N O a0 A WON =

892/00298 Fluke 85 Multimeter

993/85700 Battery Tester
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Section 1

Section 1 General Information
4-14 Service Tools 4-14
Service Tools (cont’d)
SECTION F - Transmission
Track Gearbox Jig
STO037 Re-sealing Tool
(All dimensions are in mm.)
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Stopper for the assembly of Hydraulic A409010
motor on track gearbox
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Section 2

Care and Safety

Section 2

1-6
Maintenance Safety (cont’d)

A\ CAUTION

‘0’ rings, Seals and Gaskets

Badly fitted, damaged or rotted ‘0’ rings, seals and gaskets
can cause leakages and possible accidents. Renew
whenever disturbed unless otherwise instructed. Do not use
Trichloroethane or paint thinners near ‘0’ rings and seals.
INT-3-2-12

A WARNING

Battery

A battery with frozen electrolyte can explode if it is used or
charged. Do not use a machine with a frozen battery. To help
prevent the battery from freezing, keep the battery fully
charged.

INT-3-1-7

A WARNING

Battery Gases

Batteries give off explosive gases. Keep flames and sparks
away from the battery. Do not smoke close to the battery.
Make sure there is good ventilation in closed areas where
batteries are being used or charged. Do not check the battery
charge by shorting the terminals with metal; use a hydrometer
or voltmeter.

INT-3-1-8

A WARNING

Battery Terminals
The machine is negatively earthed. Always connect the
negative pole of the battery to earth.

When connecting the battery, connect the earth (-) lead last.

When disconnecting the battery, disconnect the earth (-) lead
first.
INT-3-1-9

A CAUTION

Never use water or steam to clean inside the cab. The use of
water or steam could damage the on-board computer and
render the machine inoperable. Remove dirt using a brush
or damp cloth.

8-3-4-8

A WARNING

Petrol

Do not use petrol in this machine. Do not mix petrol with the
diesel fuel; in storage tanks the petrol will rise to the top and
form flammable vapours.

INT-3-1-6

1-6

A WARNING

Arc Welding

Before carrying out any arc welding on the machine,
completely remove the Control Computer and The Display
Monitor to avoid damage to the circuits; also disconnect the
alternator and battery leads.

When welding items to the mainframe make sure that the
earth clamp is positioned on the mainframe and when
welding to the undercarriage make sure that the earth clamp
is positioned on the undercarriage. If you earth one and
weld the other, you may cause severe damage to the slew
ring.

Always connect the earth clamp to any other component
being welded, i.e. boom or dipper, to avoid damage to pivot
pins and bushes.

0008

A WARNING
Repairs
Do not try to do repairs or any other type of maintenance
work you do not understand. Get a Service Manual from
your JCB distributor, or get the work done by a specialist
engineer.
INT-3-1-1

A WARNING

Metal Splinters

You can be injured by flying metal splinters when driving
metal pins in or out. Use a soft faced hammer or drift to
remove and fit metal pins. Always wear safety glasses.
INT-3-1-3

30

Issue 1



Section 3

Routine Maintenance

Section 3

3-2

Service Schedules

3-2

Regular Maintenance and Lubrication Schedules

A poorly maintained machine is a hazard. Doing the regular
maintenance and lubrication jobs listed in these schedules
will help keep the machine in safe running order.

Apart from the daily jobs, the schedules are based on machine
running hours. Keep a regular check on the hour meter
reading. Do not use a machine which is due for a regular
service. Rectify any defects found during regular maintenance
before clearing the machine for use.

A WARNING

Maintenance must be done only by suitably qualified and
competent persons.

Before doing any maintenance make sure the machine
is safe, it should be correctly parked on level ground.

To prevent anyone starting the engine, remove the starter
key. Disconnect the battery when you are not using
electrical power. If you do not take these precautions you
could be killed or injured.

8-3-1-1

Initial Precautions for New Machine Usage :-

A CAUTION

If the machine is operated at full load before its initial
run-in procedure is complete it may cause scuffing and
seizing which can adversely effect the life of the machine.
8-3-1-5

A new machine is only dispatched when all inspection
procedures are complete, but operating it under severe
conditions from new will affect its performance and shorten
its service life.

1 Carry out the daily inspection procedure.

2 Always warm up the machine (see Warming-up under
Using Your Machine).

3 Check to see if the machine is running normally.
4 Avoid running or slewing the machine rapidly. *-

5 Avoid sudden shocks e.g. suddenly stopping the boom
when lowering.

6 Where applicable, grease the front pins dalily.

40
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Section 3

Routine Maintenance

Section 3

7-1

Types of Fuel

Use good quality diesel fuel to get the correct power and
performance from your engine. The recommended fuel
specification is given below.

Cetane Number : 45 (minimum)

Viscosity : 2.5/4.5 centistokes at 40°C (104°F)
Density : 0.836/0.866 kg/litre (1.046/1.084 Ib/pint)
Sulphur : 0.5% of mass (maximum)

Distillation : 85% at 350°C (662°F)

Cetane Number
Indicates ignition performance. Fuel with a low cetane number
can cause cold start problems and affect combustion.

Viscosity
This is the resistance to flow. If this is outside limits, the engine
performance can be affected.

Density
Lower density will reduce engine power. Higher density will
increase both engine power and exhaust smoke.

Sulphur

High sulphur content can cause engine wear. (High sulphur
fuel is not normally found in North America, Europe or
Australia). If you have to use a high sulphur fuel you must
also use a highly alkaline engine lubricating oil; or change
the normal oil more frequently.

Distillation

This indicates the mixture of different hydrocarbons in the
fuel. A high ratio of lightweight hydrocarbons can affect the
combustion characteristics.

Low Temperature Fuels

Special winter fuels may be available for engine operation at
temperatures below DoC (32°F). These fuels have a lower
viscosity. They also limit wax formation in the fuel at low
temperatures. (Wax forming in the fuel can stop the fuel flowing
through the filter).

Flow improvers may also be available. These can be added
to the fuel to reduce wax formation.

Advice

Consult your fuel supplier or JCB distributor concerning the
suitability of any fuel you are not sure about. If you have to
use non-standard fuels, contact your JCB distributor for advice
on engine adjustments and oil change periods.

Fatty Acid Methyl Ester Fuels as a replacement for Diesel
Fuels

Fuel resources such as Rape Methyl Ester and Soybean
Methyl Ester, collectively known as Fatty Acid Methyl Esters
are being used as alternatives and extenders for mineral oil.
Fatty Acid Methyl Esters must conform to certain standards
to be of acceptable quality, just as mineral oils do at present.
Consult your JCB distributor for advice about the use of Fatty
Acid Methyl Ester fuels, as improper application may impair
engine performance.

Fuel System

7-1

Filling the Tank and Fuel Level Checking
For location of fuel tank refer to Identification of Machine
Components at the end of this section

A WARNING

Diesel fuel is flammable. Keep flames away from the
machine. Do not smoke while fuelling the machine or
working on the engine. Do not refuel with the engine
running. There could be a fire and injury if you do not
follow these precautions.

INT-3-2-2

1 Prepare the Machine
Park the machine on level ground. Lower the bucket
to the ground.

2. Stop the Engine
Remove the starter key.

3 Filling the tank

a At the end of every working day, fill the tank with
the correct type of fuel. This will prevent overnight
condensation from developing in the fuel tank.

b We recommend that you lock the fuel cap to prevent
theft and tampering.

¢ Atter filling, check the fuel level by looking at the fuel
gauge.

Petrol

A WARNING

Do not use petrol in this machine. Do not mix petrol with,
the diesel fuel, in storage tanks the petrol could rise to

the top and form flammable vapours.
INT-3-1-6
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Section 3 Routine Maintenance Section 3
8-7 Engine 8-7
Changing The Coolant Coolant Mixtures

1 Do Steps 1 and 2 of Checking the Coolant Level.

2 Drain the system.

Remove the radiator pressure cap. Open the radiator drain
tap A. Remove the cylinder block drain plug B. Remove the
expansion bottle cap (see Checking the Coolant Level).
Let the coolant drain out.

A CAUTION

Keep your face away from the drain hole when removing
the drain plug.
2-3-3-4

3 Flush the system
If necessary. Use clean water.

4 Refit the drain plug
Clean and refit the cylinder block drain plug, making sure
it is tight. Close the radiator drain tap.

5 Fill the system
Using the necessary mix of clean, soft water and antifreeze
(see Coolant Mixtures) fill via the expansion bottle cap
until the level in the bottle is between the FULL and LOW
marks.

6 Refit the Radiator Pressure Cap
Make sure it is tight.

7 Refit the Expansion Bottle Cap
Make sure it is tight.

8 Check for Leaks
Run the engine for a while to raise the coolant to working
temperature and pressure. Stop the engine. Check for
leaks. Re-check the level in the expansion bottle and top
up if necessary.

To prevent the coolant freezing in cold conditions, antifreeze
must be added. JCB Four Seasons Antifreeze and
Summer Coolant will give protection down to the
temperatures shown in the table.

Starts to freeze at
-36°C (-33°F)

Antifreeze Solution
55%

Never use less than a 50% solution, otherwise there will not
be enough corrosion protection.

Never use more than 60% solution, otherwise the cooling
system may be damaged.

Leave the antifreeze in all the year round as it gives. protection
against corrosion.

Check the strength of antifreeze solution at least once a
year, preferably at the start of the cold period. Always renew
the antifreeze every two years.

A 50% antifreeze mixture should be used even if frost
protection is not needed. This gives protection against
corrosion and raises the coolant’s boiling point.
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Section 3

Routine Maintenance

Section 3

10 - 1

A WARNING

Batteries give off an explosive gas. Do not smoke when
handling or working on the battery. Keep the battery away
from sparks and naked flames.

Battery electrolyte contains sulphuric acid. It can burn
you if it touches your skin or eyes. Wear goggles. Handle
the battery carefully to prevent spillage. Keep metallic
items (watches, rings, zips etc) away from battery
terminals. Such items could short the terminals and burn
you.

Set all switches in the cab to OFF before disconnecting
the battery. When disconnecting the battery, take off the
earth (-) lead first.

When reconnecting, fit the positive (+) lead first.
Re-charge the battery away from the machine, in a well-
ventilated area. Switch the charging circuit off before
connecting or disconnecting the battery. When you have
installed the battery in the machine, wait five minutes
before connecting it up.

First Aid - Electrolyte
Do the following if electrolyte:

GETS INTO YOUR EYES
Immediately flush with water for 15 minutes always get
medical help.

IF SWALLOWED

Do not induce vomiting. Drink large quantities of water or
milk. Then drink milk of magnesia, beaten egg or vegetable
oil. Get medica! help.

GETS INTO YOUR SKIN
Flush with water, remove affected clothing. Cover burns with

a sterile dressing then get medical help.
5-3-4-3/1

A\ CAUTION

Do not disconnect the alternator, the battery, or any part
of the charging circuit with the engine running.
8-3-4-1

Battery

10 - 1

Checking the Electrolyte Level

Maintenance free batteries used in normal temperate climate
applications should not need topping up. However, in certain
conditions (such as prolonged operation at tropical
temperatures or if the alternator overcharges) the electrolyte
level should be checked as described below.

1 Open the Battery Compartment A
Remove the bolts securing the metal plate above the
batteries. Remove the plate.

JS03353

2 Check the Level
Remove the covers and check the electrolyte level in each
cell. The electrolyte should be 15 mm (0.6 in) above the
plates.
Top-up if necessary with distilled water or de-ionised
water.

A WARNING

Do not top the battery up with acid. The electrolyte
Icould boil out and burn you.

2-3-4-6

3 Check the Connections

Make sure that the terminals are tight and clean. Coat
them with petroleum jelly to prevent corrosion.

A361680
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Section 3

Routine Maintenance

Section 3

16 - 1

Trouble Shooting

16 - 1

To extend the service life and improve the operation of the machine, daily inspection and lubrication are necessary as well as
immediately isolating any problem found and dealing with it. If the machine is operated with the problem uncorrected, it may
lead to larger trouble and possibly to a big accident.

If trouble occurs, search for the cause in the items below and make adjustments, repairs, etc. as necessary.

Engine and Related Area

Problem

Cause

Remedy

Engine does not start

Defective starter switch (Starter does not run)
Defective rotation of starter (Starter rotates slowly)

Improper viscosity of engine oil
Excessive cooling of engine (Cold weather)

Possible seizure in engine

Incomplete air bleeding of fuel system
No fuel in fuel tank

Fuel quality unsuitable

Fuel filter clogged

Connect, repair connection.
Discharged battery, starter problems,
contaminated or loose wiring connection.
Inspect and replace as necessary.
Preheat with air heater.

Warm up the coolant (add hot water).
*Repair.

Completely bleed air.

Refill.

Inspect and replace as necessary.
Clean or replace.

Engine stops during
operation

Low compression *Repair
Defective fuel injection pump *Repair.
No fuel in fuel tank Refill.

Fuel filter clogged
Air is mixed in the fuel system

Clean and replace.
Retighten fuel pipe connections and bleed
system.

Low oil
pressure

Low oil

Defective oil pressure switch
Qil filter clogged

Low oil viscosity

Improper operation of oil pump
Oil leakage at connections

Refill.

Replace.

Replace element.

Replace with oil of viscosity matching
temperature.

*Replace parts.

Tighten connections.

Exhaust gas from
engine is white or blue

Excessive oil consumption
Excessively low oil viscosity
Excessive cooling by radiator
Improper fuel injection timing
Low compression

Disassemble and repair, replace parts.
Replace with correct oil.

Adjust.

*Adjust or replace if necessary.
*Disassemble and repair, replace parts.

Exhaust gas from
engine is black or
dark grey

Improper fuel

Improper valve clearance

Defective fuel injection pump/injectors
Low compression

Insufficient air intake (air cleaner clogged)

Replace with correct fuel.

Adjust.

*Adjust or replace if necessary.
*Disassemble and repair, replace parts.
Clean or replace the element.

Excessive fuel
consumption

Defective fuel injection pump

Improper spray from fuel injection nozzle
Improper fuel injection timing

Improper fuel

Low compression

Insufficient air intake

*Adjust or replace if necessary.
*Adjust or replace if necessary.
*Adjust or replace if necessary.
Replace with correct fuel.
Disassemble and repair, replace parts.
Clean or replace element.

Excessive engine oil

Excessive oil
Low oil viscosity

Drain oil to proper level.
Replace with oil of viscosity matching
temperature.

consumption Oil leakage Retighten and replace parts if necessary.
Worn cylinder piston rings *Disassemble and repair, replace parts.

Abnormal noise.(Fuel Bad fuel Replace.

or mechanical) Damage inside muffler Replace.

*Refer to Engine Service Manual Publication No. 9803/2210
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Section 1 General Information Section 1
2-1 2-1

Torque Settings

Use only where no torque setting is specified in the test. Values are for dry threads and may be within three per cent of the
figures stated. For lubricated threade the values should be REDUCED by one third.

UNF Grade ‘S’ Bolts

Bolt Size Hexagon (A/F) Torque Settings
In (mm) In Nm kgf m Ibf ft
1/4 (6.3) 7/16 14 1.4 10
5/18 (7.9) 1/2 28 2.8 20
3/8 (9.5) 9/16 49 5.0 36
7/16 (11.1) 5/8 78 8.0 58
1/2 (12.7) 3/4 117 12.0 87
9/16 (14.3) 13/16 170 17.3 125
5/8 (15.9) 15/16 238 24.3 175
3/4 (19.0) 11/8 407 41.5 300
7/8 (22.2) 15/16 650 66.3 480
1 (25.4) 11/2 970 99.0 715
11/4 (31.7) 17/8 1940 198.0 1430
11/2 (38.1) 21/4 3390 345.0 2500
Metric Grade 8.8 Bolts

Bolt Size Hexagon (A/F) Torque Settings

(mm) mm Nm kgf m Ibf ft
M5 5) 8 7 0.7 5
M6 8) 10 12 1.2 9
M8 8) 13 28 3.0 21
M10 (10) 17 56 5.7 42
M12 (12) 19 98 10 72
M16 (16) 24 244 25 180
M20 (20) 30 476 48 352
M24 (24) 36 822 84 607
M30 (30) 46 1633 166 1205
M36 (36) 55 2854 291 2105

River Nut Bolts/Screws

Bolt Size Torque Settings (for steel rivet nuts)

(mm) Nm kgf m Ibf ft
M3 3) 1.2 0.12 0.9
M4 4) 3.0 0.3 2.0
M5 ) 6.0 0.6 45
M6 (6) 10.0 1.0 75
M8 8) 24.0 25 18.0
M10 (10) 48.0 4.9 35.5
M12 (12) 82.0 8.4 60.5

Note : All bolts used on JCB machines are high tensile and must not be replaced by bolts of a lesser tensile
specification.
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Section 1 General Information Section 1

4-10 Service Tools 4-10

Service Tools (cont’d)

SECTION E - Hydraulics (con’d)

O ~ ® 150
L1
_;— N
27
N
= \RO.B
6
)
N
P
[o] © N :
=3 S ~ % ]
& - - s ®
a
A3 L va
Yy
- P
118 Bearing Rig  for removal of slew

m otor bearing.

A408870
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Section B Body & Framework Section B

1-3 Service Tools 1-3

Service Tools

Rubber Spacer Blocks - used to provide the correct
set clearance between glass edge
and cab frame.

JCB part number - 926/15500

Nylon Spatula -
(unit quantity = 500 off)

(unit quantity = 500 off)
general tool used for
smoothing sealants - also used
to re-install glass in rubber glazing
because metal tools will chip the glass
edge.

JCB part number - 892/00847 e
$186470 5186550

826/01099 M6 x 16mm Rivet Nut
826/01101 M6 x 19mm Rivet Nut
826/01103 M8 x 18mm Rivet Nut
826/01102 M8 x 21 mm Rivet Nut
826/01104 M10 x 23mm Rivet Nut
826/01105 M10 x 26mm Rivet Nut

Installation Tool Available from:
Bollhoff Fastenings Ltd.
Midacre

The Willenhall Estate

Rose Hill

Willenhall

West Midlands, WV13 2JW

S$261210
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Body & Framework Section B

Section B

Technical Data

S409590

Issue 2*
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Section B Body & Framework Section B
3-1 Basic Operation 3-1

Air Conditioning

T

/ A439470

Compressor
Condenser
Receiver/Drier
Expansion Valve
Evaporator Matrix
Air Filter

Binary Switch

4 5

NOoO Ok~ O =
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Section B Body & Framework Section B
10-7 Air Conditioning 10-7
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Section B Body & Framework Section B

21-4 Service Procedures 21 -4

Direct Glazing (cont’d) G

Preparing the New Glass

1 Make sure that the new glass correctly fits the frame
aperture K.

a Put two spacer blocks L onto the bottom part of the
frame aperture.

b Install the new glass on the spacer blocks - ALWAYS
USE GLASS LIFTERS M (see Service Tools,
Section /
1). Check that there is an equal sized gap all round
the edge of the glass.

Note: The spacer blocks are rectangular in section to give
two common gap widths. If necessary they can be trimmed e
to a smaller size to give an equal sized gap around the
glass.

IMPORTANT: The glass edges MUST NOT touch the frame,
otherwise movement of the frame will chip and eventually
break the newly installed glass.

S$189910

2 After checking for size, remove the new glass and place
it on a purpose made glass stand N (see Service Tools,
Section 1).

Small panes of glass will need locating on a 600 x 700 mm
x 15 to 19 mm thick plywood board P (sourced locally to fit
the glass stand N). It is recommended that an access hole is
cut in the board to accommodate the glass lifter, making it
easier and safer to handle small panes of glass. The board
should be covered with felt or carpet to give an anti-scratch
surface. Resting the glass on four spacer blocks will ensure
clearance of the cartridge nozzle tip during application of

the polyurethane sealant. 5186280

3 Make sure the glass is positioned on the stand the correct S
way up (i.e. with the black ceramic ink band upwards)
ready for application of primer etc. 0

4 a Use ‘Active Wipe 205’ to thoroughly clean and
‘prime’ the black ceramic ink band printed on the — . v
glass (see Note 1). Use a lint free cloth to apply the <

‘Active Wipe 205’, allow 5 minutes flash off (drying) >
time.

Note 1: Do not touch the glass after cleaning with the ‘Active

Wipe 205'.

b If the glass does not have a black ceramic ink band, K

paint a band on the glass using ‘Black Primer 206J’. The
band should be approximately 25mm (1 in) wide, and
the edge should be a neat straight line as shown at R.

$186291

"
$189920
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Section C Electrics Section C

2-1 Technical Data 2-1
A CAUTION \ NN

Fuses \ A

Always replace fuses with ones of correct ampere rating // & [ <] ©®

to avoid electrical system damage. 7

8-3-3-5

Fuses

The electrical circuits are protected by fuses. The fuses are
located in fuse box A on the rear console to the right behind
the drivers seat. Open the lid in the rear stowage space and
remove the fuse box cover by releasing the top fastener. Label
B is fixed to rear of cover for fuse identification.

If a fuse blows, find out why before fitting a new one. \ :
Fuse Box A o 416400
Fuse Circuit(s) Protected Rating
1 Diagnostic 10A
— T
2 ECU-STD, EMS Battery Supply 10A m =1 -
3 Key Switch 10A ° [za
4 Radio (Memory), Cab Interior Lamp Switch 10A sin
5 Work Lamps,Opt Hyd, Radio (Ign), Lighter ~ 20A o E—_i—.:_‘]
. |

6 Refuel pump, Wiper,Heated Seat 20A -«
7 Heater/Air Conditioner, Auto fan 20A -
8 Controller Outputs 23-28 10A L
9 Controller Outputs 17-23 10A Y1=6 )
10 Controller Outputs 13-16 15A — —
11 Controller Outputs 7-12 15A g ’
12 Controller Outputs 1-6 15A :,,
13 Spare -
14 Spare L
15 ECU-STD, EMS, Fascia Ign Supply 5A Blian
16 Auxiliary 15A © E‘E

= 2

A407020

© /0 = (i) 208

T TR NG

o] OB |0a

T4
g o> 2328 10A
B2 oA

&> 1318 15A

S[Eorz s

Ho e J1sa

817/18448

446170

141 Issue 2*



Section C

Electrics

Section C

3-10

Switches and Controls (cont’d)

Emergency back-up switch

Under normal conditions the switch A is OFF. Under
emergency conditions it becomes necessary to press the
switch ON. The switch has a lock in the cap which must be slid
towards the centre of the switch when pressing.

By switching the emergency back -up switch the engine can
be started and the hydraulic functions are operating. The
engine will run at idle speed, in emergency back up mode
the monitor will display “LIMP MODE”. The machine should
only be operated in this mode to allow the machine to be
moved to a safe position

Basic System Operation

A335470

N\
/I

\\\:\\\\
A ey i

—
416401

3-10

Travel Speed Change Button

The travel speed of the machine can be changed to high,
medium and low. (The travel speed is recorded at engine
shutdown and the travel speed is re-applied at the next engine
start up). Each time the button A is pressed, the speed is
changed to the next higher speed. (When it is at high speed,
it then selects low).

Note: Do not change the mode when travelling. Stop the
machine to select different speeds.

Travel Mode Choice Selected
Use when the ground is level.
High When climbing a slope and the load
Speed increases, it automatically changes to

medium and when the load reduces, it
returns automatically to high.

Medium g
Speed

Low
Speed

Use when climbing or descending a
slope or when the ground is rough. It
does not change automatically.

.

Mechanical Engine RPM Override

To use the machine in redundancy mode, adjust the
mechanical engine RPM override screw B using a 8mm
alien key. Increase the RPM to an intermediate speed sufficient
for the machine to operate.

401870

151

Issue 2*



Section C Electrics Section C

4-3 Basic System Operation 4-3

Circuit Concepts

Inputs
There are two main types of input, Digital and Analogue.

Digital type inputs are on/off type inputs (i.e. switches) and
can be Low side inputs or High side inputs. Low side inputs
are inputs that provide a ground to the ECU. High side inputs
are inputs that provide a positive feed to the ECU.

Analogue Inputs are sensor type inputs that provide a varying
type input to the ECU, this input could be a resistance or

f type input.
requency type inp Switch (rocker,

Digital inputs (on/off switch type inputs) ECU ECU momentary, pressure,
level, etc.)

a Low side input
The low side input is the most frequently used input
on the A.M.S system. The low side input can be in \\o
the form of rocker switches or pressure switches. Input —FL

+

b  High side input
The high side input is used on circuits that require a
positive feed when the ignition is switched off, i.e.
sidelights or hazard lights. The high side input is
also used on the engine preheat circuit.

Switch (lights, engine
preheat, etc.)

ECU
"
Tt .
Input - o o

¢ Analogue input (i.e. sensor type inputs) Throttle Throttle Water Hyd oil Fuel Engine
dial position temp temp level speed

ECU-1 Sensor sensor sensor sensor sensor

Sensor ref voltage 1 g C—
Sensor ref 0 voltage 1 . . Sv $

Sensor ref voltage 2
Sensor ref 0 voltage 2

Throttle dial input
(Potentiometer type input)
Engine temp. input
(Temp. variable resistance type input) ¢y
Hydraulic oil input

(Temp variable resistance type input) Q-

Throttle dial input Ot Of
(Potentiometer type input) B( 8/ [r" E

Fuel level input

(Float variable resistance type input)
Engine speed input

(Frequency type input) «
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Section C Electrics Section C

5-8 Basic System Operation 5-8

Engine Throttle Control for Each Mode (cont’d)

JS2001 JS240-260 Auto mode throttle characteristic
210/220

2195 rpm 2320 rpm A

2095 rpm 2220 rpm B

1760 rpm 1900 rpm €

no load engine
speed (decided by
throttle lever

position)
D

ON
Auto mode Pressure OFF
switch lip 25 ON
Upper Pressure OFF
Switch lip 26 ON
Travel Pressure OFF
Switch |Ip 27 33% Xs 3s Xs 3si Xs
X = pre-set auto idle '
time. A408650

“E” Economy mode.

In standard mode the EMS displays “ECONOMY” and the letter “E” next to the power mode icon. The engine is allowed to
operate over its selected rev range as defined by its programmed rev limit and the throttle sense input, (ECU1 lip A 39) in direct
proportion to the throttle input. However the maximum rev limit of 100 rpm less than the maximum permissible is imposed.
Thus for a full throttle potentiometer setting the engine revolutions is 100 lower than it would be in the Auto mode.

“P” Precision

In Precision mode the EMS displays “PRECISION” and the letter “P” next to the power mode icon. The engine is allowed to
operate over its selected rev range as defined by its programmed rev limit and the throttle sense input, (ECU1 lip A 39) in direct
proportion to the throttle input. However the maximum rev limit of 200 revimin less than the maximum permissible is imposed.
Thus for a full throttle potentiometer setting the engine revolutions is 200 lower than it would be in the Auto mode, the same
as it is for Lifting mode.

“L” Lifting mode

In Lifting mode the EMS displays “LIFTING” and the letter “L” next to the power mode icon. The engine is allowed to operate
over its selected rev range as defined by its programmed rev limit and the throttle sense input, (ECU1 lip A 39) in direct
proportion to the throttle input. . However the maximum rev limit of 200 rev/min. less than the maximum permissible is
imposed. Thus for a full throttle potentiometer setting the engine revolutions is 200 lower than it would be in the Auto mode,
the same as it is for Precision mode.
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5-17 Basic System Operation 5-17
Engine Start/Stop
FSP
Emer. Stop
oRle
Engine Stop Solenold (ESOS) !
]
]
= ; ECU1 CAN
Pull] Hold i Data Emergency
le) -
i ola /p 22 C-26 i Stop
Vi
en sTo EMS
Sys B-5
Limp mode L
Switch
+Vign QO O/p 31 C-30

WV Crank 175 l /p 16 A-35

A409790

Operation

Starting | Stopping the engine;
When the ignition key is turned to the crank position, 24v is inputed to the ECU on Ilp A-35. The same crank signal is seen at
the starter motor relay at position S which will also energise the pull section of the stop solenoid.

The solenoid will then energise and move the fuel lever on the injection pump to the ‘fuel on’ position. The ECU provides a24v
O/p C-26, through the closed contacts of the emergency stop button on the FSP to the hold section of the stop solenoid, the
solenoid will hold the fuel lever in the ‘fuel on’ position.

When the engine is running, if the ignition key is switched off, the 24v which was holding the stop solenoid energised is lost
due to the O/p C-26 being fed from an ignition live fuse. The stop solenoid will de-energise and move the fuel lever to the ‘fuel
off’ position, stopping the engine.

Pressing the emergency stop button;

If the emergency stop button on the FSP is pressed whilst the engine is running the ECU switches off the 24v from O/p C-26
to the hold section of the stop solenoid - the solenoid will de energise and move the fuel lever to the ‘fuel off’ position and the
engine will stop. At the same time the EMS will display the message ‘EMER STOP’ In this condition the engine can be cranked
but will not start due to the hold section not being energised.

If the ignition is switched off and then back on, the system retains the emergency stop function until the emergency stop
button on the FSP is pressed again.
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5-27 Basic System Operation 5-27
Wiper
) -%!——‘—* ECU1 EMS FSP
o vors | (ﬁ Orp 17
S , T
_ = KEme @ O O
CAN Wiper
Data
Operation

The wiper has three modes of operation, intermittent, permanently on and oft. Timing for the intermittent function is performed
by ECU1, and can be varied via the set menu on the EMS.

When the wiper switch on the Facia Switch Panel (FSP) is pressed once alp C 17 on ECU1 is pulsed for 0.5 seconds to start
the wiper stroke. A hold on contact within the motor assembly retains power for the return stroke of the blade. A time delay of
variable seconds is activated before the output is energised again, thus giving intermittent operation.

A second press of the switch enables the wiper to operate continuously and the output is permanently energised.

A third press of the switch disables wiper operation.

Lower Wiper (option)
= ECU1
Wiper Mator . !_‘/“ }
igh. +Volts : \f\i/ S — C/p G-15
Lowsr Wiper Switch ]
0O G Olp A-4

Operation N
The lower wiper is a customer selected option and is fitted to the lower glass panel at the front of the operator’s cab.

The wiper has three modes of operation intermittent, continuous and oft. Timing for the intermittent function is performed by
ECU1. The same timer as utilised for the standard wiper is used to synchronise both wipers together.

When the lower wiper button is operated the ECU1 output number C 15 is energised to start the wiper stroke. A hold on contact
within the motor assembly retains power for the return stroke of the blade. A time delay equal to that set for the main wiper is
activated before the output is energised again, giving intermittent operation.

A second press of the switch enables the wiper to operate continuously and the output is permanently energised. A third
press of the switch disables wiper operation.

Note: If the upper (main) wiper is energised then the lower wiper output is energised at the same time, synchronising both
wipers.
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5-36 Basic System Operation 5-36
Soft/Hard (Cushion)
ECU1 EMS FSP
Nl {om2sces) I
L <> <P O O
- CAN Cushion
Data

Cushion Sol.valve

Operation

The soft/hard mode allows the operator to select the response of the hydraulic circuits, soft being controlled and hard being
fierce when de-selecting boom and dipper functions. Soft mode is the default setting when starting the machine.

To change to hard mode the operator must select the option by pressing cushion switch on the facia switch panel. Cushion

solenoid output ECU O/pC 25 is energised.

The Hard mode is cancelled either by turning the ignition off, or by pressing the cushion switch for a second time.
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5-46 Basic System Operation 5-46

3-Speed Travel

High Speed Travel ECU1

Sol. Valve P —— Olp C-7
[ A | EMS

Max flow Cut

Sol. Valve T]é—_*“ O/p C1 . Er_e_lcirglie

CAN [ Mode r ;
Data e |

e
Upper E"{ T I/pA-6
Pressure Switch b e |

/’H“A

—3 -

Travel —]:T . VpA-16
Pressure Switch G

o
Travel L C 0 # 1/pA-13

Change Switch

Operation

Using a combination of two solenoids (high speed travel solenoid and max flow cut solenoid), pump flow and swash plate
position of the travel motor are used to give three travel speeds. The selected travel speed is indicated on the EMS as either
a Hare (High), double arrow (Middle), or Tortoise (Creep) and is changed by successive presses of the travel change switch.
The current operating mode of the machine alters the logic in which the solenoids operate.

,——-> Croop (Tortoise) —w——-a Mid {Double Arrow)—w——=—-—p=  High {Hare} —

- 1

Note: The last selected travel speed when machine is stopped is re-instated when the machine is restarted.
“E” Economy, “P” Precision & “A” Auto Modes.

At the mid travel speed the motor swash plate is in the maximum swash position (low speed) and the pump is at the standard
setting. The max flow cut and high speed travel solenoids are de-energised and the statuses of the travel and upper
pressure switches are ignored. The EMS displays the “Arrow” gear icon.

When the travel change switch (ECU1 lip A 13) is pressed the EMS displays the “Hare” gear icon. The high speed travel
solenoid is energised (ECU1 alp C 7 ), thus moving the swash plate to the minimum swash position (high speed). The
pressure switch inputs are ignored. The machine is now in the high speed travel mode.

When the travel change switch is pressed again the EMS displays the “Tortoise” gear icon. The machine is now in creep
travel speed mode. The high speed travel solenoid (ECU1 alp C 7) is de energised. If the travel pressure switch is activated
ie travel selected (ECU1 lip A 16) then the Max flow cut solenoid is energised (ECU1 alp C 1) and the pump is put in “Q cut
“mode. The max flow cut solenoid is only energised whilst the travel pressure switch is activated. The input from the upper
pressure switch is ignored. The next successive press of the travel change switch (ECU1 lip A 13) selects the mid travel
speed and the EMS displays the “Arrow” gear icon.
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Warning Indicator Lamps
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Basic System Operation

Cab Interior Lamp
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Section C Electrics Section C
5-85 Basic System Operation 5-85

EMS Set+Mode (20 sec) Menu.

When the set and mode buttons on the EMS are pressed together for 20 seconds a sub menu structure appears, enabling
JCB trained personnel to cancel the intermediate service warning, calibrate the throttle and override the engine speed
sensor input to energise solenoids for testing purposes. The up/down arrows scrolls through the menu and the item is
selected by pressing the “Ack” button. Pressing “set” at any time will return the operator to the normal display.

‘,,— Service off.

The intermediate service warning can be cancelled by entering this menu. To enter this menu the following procedure must
be followed:

Press and hold the “Set” and “Mode” buttons on the EMS together for 20 seconds, until the “Service off” is displayed.
Press the “Ack” button. You are now in the “service off” routine and four zeros will appear in the display and you will be
prompted to enter the JCB dealer code.

“0”000 Will be displayed and the left hand digit will be flashing. The up and down arrows are used to select the digit

value and “Ack” to enter/accept the value and move to the next digit. When all digits are entered the final press of “Ack’ “-
followed by a press of the “Set” button will extinguish the service indicator and record the service event. (hours, time and
dealer code to the service history file).

Note: Information stored in the service history is available via the JCB Diagnostic tool. ~ Throttle calibration. ~

Throttle calibration is obtained via the Set + Mode (20 sec) menu on the EMS. The throttle calibration should be performed
on

every new machine, when the throttle linkage parts are replaced or when the “No throttle” warning appears on the EMS. ,..-
To enter throttle calibration the following procedure must be followed:

‘ The engine must be started, and warmed up to normal operating temperatures.

Press and hold the “Set” and “Mode” buttons on the EMS simultaneously for 20 seconds, until the “Service off” message “-
is displayed.

Use the scroll arrows until the “Calibrate” message is displayed.

Press the “Ack” button. You are now in the throttle calibration routine and the message “lower Limit” will appear in the
display.

Rotate the throttle volume dial to the minimum position.

Press “Ack”. The “Upper Limit” message will then be displayed. ,-

Rotate the throttle volume dial to the maximum position.

Press “Ack”. The message “Working” will then be displayed and the engine will accelerate to maximum speed and slowly -
reduce to idle speed. (This will take approximately 3 minutes).

When complete the engine will return to maximum revs and throttle control will be restored to the throttle volume dial. The
EMS will revert to the normal display. . -

Note: If the engine is stopped during the calibration, the “recalibrate” message is displayed and the procedure has to be
restarted. If the throttle volume dial minimum and maximum values are the same, or the wrong way round, then
“recalibrate” ~ is also displayed.
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9-9 JCB Service Master 9-9
Data Link Adaptor

Ihe 1A i g universal device or connecting sevaral dala
sommunications mediums ta the PC via a singla plece af
hardward, HPSetup uzes the J1939 CAN Spacifization far an
vehlcle nolwork and communications. Being one of the
cheapest melhods 1o connect the 12 1o the vehicla bus the
OLA has provgn ity ability in pplloations sl as Diagnostlcs,
Data Logging and Vehicle sefup procedurs tools like
HPSetyp.

Fowar for tha LA |5 taken [rum the vehlole powsr suppaly via
the 15 way connector 50 il requires no Intemsa! source of
powar Bnd |2 salf revqulaling up to +4IW, qiving great
protection and versaklily bocause it cen be cohneslod to
must forms of autamative machinery operating belwoan 5
and 404 DO,

Lingg vennected to the |0 the DEA s auts detecter and
nltlaligeed by zoftware elminating any need for the uzear ti
determing part settings, dats transicr milos,

DLA Trouble Shooting

Failur of the software to nitiaiise the DLA wiil preveat any
riAdfwhite operations. 1hIs seclion will help debug the oeor
and qd {he BDLA working, Follow 1M list of checks to pertorm
oy el disgnose the problem.

AL T

1 Cabiles, ensur: that the correct catles are gused betwesn
the IPLHTH AYOn Yehicle connector.

Inspect cables tar passible damags, rep ace I ieccessary.

Check that gocd firm cannpctions kave been mwmd:
lween all devices. MACHINE

i']ﬁl]
QG

ELEETRONIC
SERWVICE
Te

4 Pearor up e vehicle and make sure the power LED on
the A ON, if the LED 12 net luminated there may be
A probilens with the powsr suppled e the unit ar the DLA
tequialor syetam is not working. Vo chock the power ta
the 130A unplug the DLA from the wehiclo, use a diglta)l
multi-reder {o check the voltage betwonn pins 6 and &
There shauld be o minimum of 12 ¥ NG (or ISNITION
Voltage, ses wehicle specificatlonsy hetlwenn these two
pins. Suspeacl ho vohicle power supply il lfore is not,
gl=a the 1A should ba replaced because of a problemn
with It's Inbefal circuiny,

3 Wilh 'Eha Vahicle powear O, alar! HPSatup appllf_'ﬂ_ﬁ;;'_:-n E I""A s }

and visually absetve the CAN activity LED and nete the
vrrgr message dizpiayed by Ihe PS. I the LED does il |D J-ﬁ,rﬂ }

tash off /0N saveral times aller it has bean mitlalses by
the: PG than thare 1= probatily o hardwara problem with
It DLA. Raolace the DLA Urror messages displayed by
the TILA drivar software often indicales tha origin of the ﬂ:‘} POWEE ],
prablcia |1 may halp to powsr doveat {hi: wehicle, walt a R —
tew soconds and then retry eatablizhireg connection.

,Q_ COMPUTER
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9-19 JCB Service Master 9-19
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10-8

Fault Finding Without using the JCB
Service Master Diagnostic Tool

tAtredustion

The AMS sy&iom is designad so that aft of Ihe componants
that ara conneciod Lo the system are able to commuenicate
wlth each other. This means not only are the rachine hours
displayed an the Electronic Monltar (EWS) bl also they ars
recorded In the Clectronic Control Undt 1 (ECLU-1).

Changing Machine Comparnts

Lingder sych cirgumatances whers fault diagnosiz ls not
possible by using the JCB Service Master Disgnostic Tool
then the fullowing actions must Se taken in circomstances
whett 4 changa of the Elactronic Contral Unit 1 {ECLU-1
anasot the Eluetrmnic Monitor System {FM5) is unavoidabls.

1 I sither a new ECU-1 or new EME. Iz tled to either a
new or ald maching, tha machinas working hours will
pass autprmatically to the naw unlts and upgrads them
whan the machines ignition is ewhtched an.

Mate: Thia Includes stock machines with ower 1 hour
recorded by the AMS system,

2 Only under extrema clreumstancas should alther the
ECU-1 ar the EMS be transferrad to a maching with
Iowiezr warking foura than the donor machine. Tha effect
af (his would ba to automalically transfar the higher
hours information to the reciplent mashine.

Maote: 1 his process is nol revars|bla.

4 When either an ECLI-1. or EMS iz changed an 3
mizchine, the maching system must be eet up again
using the Sat Up Service Tool. Without this action some
aplions praviously actlve would not function and the
{hrottle systam would not be calibrted,

4 o remeve e EMS unit, carefully pull lhe unit away
fram the facia panal. Tha unlt 15 held in place by B8
retalning scul only and is a tignt fit, do nut attempt to
lever the: unil out as this could cause damags to the the
E.MES and tho facia panel. Resssambly s o reyersal of
this parocec e,

8 To accessz the FOU-1 ramove the sevaen panel scrows
from the panel hehling Ihe seat and remove paneal.

8 Toromove the ECU-1, remove the (lres Allen screws
whigh fasten the computers t0 A rame, To emove the
maching hamassas from the compless, undo the Allan
sGrew inlegral to each connectar, Reassembly iz a
Feversal of this procedure.

Mote: On the TCU-1 the identiflcation letters  {ur the
individual harness connectors and the flyed hamoss
connactlons on the computar itzelf, ara the cast lators
A.B.C ) on the body of the computer.Thiz |5 vilal whan
idantifying connector: and pirs during fault dlagnosis.

7 Tha Facle Swhah Panel (FSP) is not affected by ahy
thanges of other components.

Fault Finding

10-8

Tha systam compriscs of the followlng main electranlc

Components:
A Flectroric Gontrol Unit -1 (FGL 1)
B Electronic Monitonng Systarm (EME}
o Fezcla switch panal (F3F).
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20-2 Fault Finding 20-2

Testing high side outputs (cont’d)

The ECU is internally configured to give short circult
protection and detection of short clreuit / open circuit,
this is done by internal resistors. This internal

conflguration can give some confusing results when TEoU T
testing the outputs on the ECU.
| H
Voltage at point A: R
Solencid connected output off = 0.1 V zpprox. Onttpaut i N ST
supply +24v — i
. . -
Solencid connected output on = battery voltages i E'_’H A el 4 A
nominal, — N\ - //
g _ ; _
Solenoid disconnected output off = reduced voltage Criver —J
(15 V- 22 V. , P
Solenoid disconnected cutput on = battery voltage T Pull up
nominai. i * Tesistar 10kD
1
i

Shorted to ground =0 v T T T e

Shorted high {t¢ positive) = battary voltage.
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150-5 Harness Data 150-5
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CLICK HERE TO DOWN LOAD THE COMPLETE MANUAL
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preview of the manual.

e You can download the complete
manual from: www.heydownloads.com

by clicking the link below
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CLICKING the link, please download
this PDF first and then click on it.

CLICK HERETO DOWN LOAD THE COMPLETE MANUAL



http://www.heydownloads.com/
https://www.heydownloads.com/?s=JCB+JS210+LC+Tracked+Excavator+Service+Repair+Manual+9803

Section C Electrics Section C
150-15 Harness Data 150-15

Cab Harness Cannector Location
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150-25 Cab Harness 150-25

Cab Harness Data {cont'd)

Wira Caloyr_Connector Dastination Wire Golour | Gonnector Dasinaton
Mumboar . Number
240 ) By CTAP A4T 4! 293 B (v <] Earth Hegder 4
241 BW cla Earth Hoader 3 299 BOD [SFET] Earth Hegger 4
247 YH =13 ;10 300 - - -
243 . - - ,
244 . ; .
245 B0 CTAF A165 |  Cude
gﬁ e - . Splice - Example; CTAP AS1
g:g -: - . Eplice Wire | Wire |
250 K I :;‘:'““" ;’5“ %P‘"’_
261 (5l CF23 B B3 a0 R
ggg G-u Gz.m Cjn A3 FEL AG
254 W LTAP AZ5 [
255 R BAICINT 12 a5 CTAE 31
256 A SAIGINT 12 Cah
257 | SAOINT 12 | €95 WIRE Ho. 21 WIRE No. 31
258 H BAJOINT 12 25
250 W Co5 _ Ca
280 W CTAF AZRS {85
231 ] SAJCINT 12 [
267 GH SAICINT 10 o5 WIRE No. 75 WIRE Mo, 231
2683 N SL0INT 11 a5
264 EE SACQINT 9 25 WIKE Mo, B0
265 - - -
_. _2f8 £] , CTAP ASE Cro Adinagy
- R CTAP A38 o2k
__ A LG CTAP AZ34 CaR
) SA S/JOINT 1 C25
570 LY T Ce5 Jaint - Exempla: SfMpint 12
271 UR S/JOINT 2 Co5 T i
272 P CTAFAI27 | G25 o1 doint Wire [ Wire
a7 - . - = Location Na. Solour
a74 N o - — 12 115 MY
275 G S/JOINT 12 GB —| D3 150 | AY
275 - ; X —
277~ - - : —
278 - - - SLICINT 13
E?Q - . ' - WIRE No. 1% A WlHE M. 150
2HQ (03 CTAP A2G =37
#21 ) 3 CTAP A3B o0
282 Y 2 CH
283 . - - = AN
/s TG G224 £33
285 G 235 g
=8 ¥R [ [SFg
287 Uk SAOINT 2 (226
248 T UR SAJOINT 2 [
289 Ay Czas | car
250 W C234 1 cazzs
291 R cazd | “car
292 a CTAPASE | Cent
293 - - -
04 Y o203 a0z
795 a ceoe | car
258 - . T
a7 B a4 Earth Header 4
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Section E Hydraulics Section E

1-7 ServiceTools 1-7
Service Tools (cont’d)

SECTION E - Hydraubies (pant'd)

Ram [Nemantling and Aasembly [cont'd)

Jig for ingerting and correcting seal ring

WDB 20452 Buckeat 120mm Cylinder innar diametar
WLE 2054 Boom 125mm Cylinde inner diamater

Jiz for pulling out, press-fliidng buahing

WDEB 2166 Bucket B0mm Piston Rod dlameter
WDE 2167 Boom Baimrm Peton Fod diametar
WDOE 2170 Arm 100mm Platon Fogd dlameter
Jig for presa-fltting wiper ring

WDE 218641 Bucksat Bornm Piston Rod diameter
WDE 2187-1 Boom 85mm Piston Rod diameter
WDE 2170-1 A 100 Fiston Rod diemater

Jig tor mserting cylinder head

WDE 2174 Bucket 80mm Sydindar rad Innar dlametar
WDB 2175 Boom gsmm Cylinder rod inner diamater
WDE 2178 Arm 190mm Cylindes rad [nner diameter
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4-4 Basic System Operation 4-4

Introduction to Hydraulic Schematic
Syrnbols {cont'd)

Contral Mechanlsms

Fictating =hafl-one direction Sotanld ane winding

Metting shalt-two dirkctione
Slanid] iwve windineg

Datand

= H R

Elezhrics ralor ogérd v

o b -

Lechzirngg device

Intamal prasalrg
prilend capreacalend

—H

—F—  {hear Canlfe davica

Futaing| g e
pilot operated

.

Eimpla Inkada

——yYy Pressur aperated
BN FeEAza

General control

FE] Pilot oporated by solznold
pllot vala

Fuah bution oparatadgd

Lawir cpMaratag

Pandal uprsraled Prassure gauge

EI: Pllot operstad by & sulenoid
or sEparate pilot vare
T

Stern operaled —_ \‘ l..!..-'.. Prasalits gwHoh
1

Spririy opératsl

Pl ler wpareted

Hollar tip aparatad
(o lirgliongal} 187 mER7AD
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Section E Hydraulics

Section E

5-17 Circuit Description

Neutral Circuit

With all the controls in the neutral position, flow from pump
A1 enters the main control valve 10 at port P1 and flow from
pump A2 enters the main control valve 10 at port P2.

Qil is allowed to flow across all of the spools via the neutral
gallery when all controls are in the neutral position. Oil from
pump A1 exits port Ps 1 and oil from pump A2, exits port Ps2
at the top of the main control valve. Both flows of oil meet a
separate restrictor and relief valve. Some oil will pass through
the restrictor and back to tank, creating back pressure in the
line. Qil is exhausted across the relief valves at 40 bar (580 Ib
in2). The back pressure is sensed at ports Ps1 and Ps2 and
ports Pt1 and Pt2 of the pumps, holding the pumps on
minimum flow.

Flow from the servo pump enters the valve block at port Pp,
where it meets 3 restrictors. These maintains the pressure on
the input side at full servo pressure. Qil that crosses the
restrictors, is allowed back to tank after passing over the
neutral gallery of the spools. No pressure is created in this
line whilst all controls are in neutral, allowing all pressure
switches to remain in the open position.

xX—TSQ="0Q0U0T®

Dipper (1) spool
Boom (2) spool
Slew spool

Option spool
Travel (left) spool
Dipper (2) spool
Boom (1) spool
Bucket spool
Travel (right) spool
Linear Travel spool

5-17
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Section E Hydraulics Section E

5-37 Circuit Description 5-37
Slew Motor Configuration

Hew Unit

i .
Planetaty 2-Stage Raduction Gear | Ewagh Plate Type Axial Piston Hydraullz Mator

Machanlcal Brake

By-pass valve Rellef valve

Meke-up Yahe

Slew Motor Reduction Qear

Ky

A Achamber
B B chambar
& Torgue path

L.
|
|
|
|

Raduction Gear Structure and Working Princlples

Power irangmitted by the hydraulle mator oulpat zhalt 15 transmidted to second sun gaar 77 via first eun gear 86, planetary
gedAr &9 ahd hdlder 86, Powear i5 then trensrnitted to output sheft $3 via second sun gear 77, planstary gear 72 and holder 76,
The output shaft is constructed with an integral pinion and i supported In gear caee 58 by bearings 57 and 62,

Due to the severe condltlona under which the gutput shatt opmerates, an oil saal B1 is provided in the centre of gear case 53 to
protect the baarings from matal waste worn from the gears. Tha bearing in chamber A ie lubrlzated with gear il and the
bearing in chamber B with gressa.
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Section E Hydraulics Section E

5-47 Circuit Description 5-47
Cushion Valve

Cperation

Tha machine defaulte to cushioned mode on start wp, The
following deecribes anly the “Dlaper In™ function but, Dipper
aut, Boom it and Baarn out cirtuits all opeate in the zame
Wy,

1. Cushioned Mode - Hand controllar I newral [Fig 1t

When the Hand control iz 10 Meatyal, net oll 15 taken from tha
pressurized oll cooler line, entering port R of the cushion
wilva, thrgugh the ouler spoot and around thea inner apeol,
via the gallaries E and F, arcund the middle of the ourer, via
galledes G and H, returning b the ik wia pod T,

2. Gushlened Mode - Hand controll#r 2t Dippar in (Fig 2)

Filgt pressure enlers port A of cushion valve from the left
hand cortroller. The left-hand inner and owter spocle mgwe
ovar to the right. Ol pasees fram A to © vla gallery | and
flowe on to the dipper spool in the malh control valve,
Raturning il from the man control valve enters port B and
paszes through gallary J to tank via port T. The movenient
to the right, of the left hand Inner and outer spodl cuts off
gallettes E, @ and H. This aliows hat oil from port R, to pass
thrgagh galkery F, through the central orifice Z, vie port B to
the dippar hand condrollar, which than warme up.

J. Cushioned Moda - Hand contredler mowved fram dippar
in to neutral {Fig 3

Wihenh the hand controller 15 reeased, the left hand inner and I
the culer Spools move over to the laft, back into the nsirtral | =—
peosition, Filot retum ail from the control valve enters via port I
€, than passez through the restricted orflce Z through the |

1
centre af the Inner zpool. Due 10 this restrictive effect, the i
e Cantrol spocl in the main contral valve returne elowear %

Em
b
L
T

than normal to the neutral'stop poeltion. I

Anticevitation '

Lalil] 4]

Anticavitaticn cil le supplled from the T port on 1he hand =1
controller, through part B, through the centra of the right & B E - ]
hand 5000l and gallary K, via pert B o the main control
walve. hA0ETOD

4, Qushion Comtrol off (Fig 4)

When tha cushion ewltch |z liuminated, the Ccushion solenoid
Iz engrglzed and pitpt pressurs is fod to port § on the
cushion valva, The two innar st and right cushion spoolz
gre both pushed into the centre of the ocuter spool, o that
the unregtricted galleHes X and the cushion valva spools ars
open to allow the pllot oulputs ffom the hand controlier o
pass through the valve unreatrictad, to the maln contral
valve. When the dipper hand controller |e operated, pilot
pregeure from the lgver to port A, moves the outer spool to
the right and pikel prassure is fed to the dipper spool in the
eartrol valve, via port €. At the conclusion of the hand
controller operation, the raturning pliat ell, aces straight
back to the lever, with no restrction, Thewe 15 1o cushioning
effect, Mot qil from port R retums to tank via the dipper hand
controller, as it does in the warmlng circult in the meuteal
poaiton.
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Section E Hydraulics Section E
17-2 Fault Finding 17-2
Slew {cont’d)

Symptom Cause External Inepactan Countermeasura Repair
Wear or seizyne: of the Open moter inlat and High prossliiity of Inapect the parts and

Inesuificiant torgue

metar sliding surfaces.

outlet ports and apply 20
kgtfom? (284 10fAnL) piiot
praasure to the brake
rakarss port Try o rotate
the shaft with a torque of
Approx, 32,32 Nm

129 1bf ).

imemal damage ta the
matar I the suppdy shaft
doss not motate smoothly
when thiz torgue is
applled, Dismantla and
inzpact.

bosaring according teo
Table 2 s-e and rere
ahy defactive parts.

Relief valve In the clrcyit
Iz not s4t comactly,

heasurs raliaf pressure.

Feset o the prescrited
Sastting.

Irternal famage 1o tha
maoton

Check if any nhaetalilc
mattar |5 cepisied in the
metor drain oil or draln
filter.

Higih possibility of
internal damage to the
mgtor If metallic matter
is discovered.
Glemantle and inspsct,

Repalr or rerew
darnaged parts. Renew
the motar assembly.

Ahnormal noisa

Large armount of air
rnixed in the oil.

Check the oil in the tank
and motar Casing,

Thargughly Besd the air.

¢ Leosening of balts or

pipes

Chack i the piping
conrections, attachment
mounting bohe, motar
attachmenl bolts or other
bolt= ere looee.

Tightan to the epaciflad
taroue.

(Al leakage from
mating surfaces

C1-ring i8 damaged

Ranew O-rings.

Geal face i damaged.

Repair Seal face or
Li=lnl=as's

Eolts are |zose. Chack the bolt tlahtness, § Tightan the bolts ta the
cofvect terue,
Table 2.

Ma. Part Inkpected Repalr
B Wear of the sliding surface of balanca plate Fapair or mnew the part
b Damage to shding surface of cam plate Rapair the patt of rehew the motor.
G Darraga to sliding surfacse of the pigton assembiles Repair the part QF rehéay the motor.
o Extarral wear to the piston aesamblies Repair the patt gr rendw the motor.
a Weaar to piston boree in cylinder ageambly Renaw the motor,
f Damage to Teflon ring 18 o ‘O -tings Renew the frart.

397

Issue 1




Section E Hydraulics Section E

23 -1 Service Procedures 23 -1

Test 001: Testing Negative Control Signal

VIEW FRCM RBAR OF
HYDRAAULIE PLUMP

Port Pt1

F-'] : Port P
/I
el

Al

& Fil el gauges {0 B bar 10 - 10001b in* ) Into hosa eonbections 1o ports Pt + PE with Les meoe adaptar

] Wiirrn up inashine hydruile e peralum to S0 0 {127 "F)

" Thits premsure will vary with sl lemperatue and anglng ),

{Cxpected Prasniras)

Pnﬁ

420 O07F b

. Fart pt1 ptz
W rs Anging rpn e and no sendeas sakiclsd revord nogative contil prace e an 26 g (W1 - A8 har)
. ) 45 - bUf Ik Im | 435 - 30F Iz In*
Sl aiad slal boom up sardne econd pressure {1 - 3 L) i3 ban
O 4251L | O-4a5ihin?
Fully aakact bt down record prossiin when servics first sciectad B0 3ba) [ {1 ban
. ) 404 - b0 I In® 2175 lbin”
Skl and etull Bucked opan sAmdcs racord pressune (20 - 35 bar) {0 - 3 g
435 ROV | 0-43CIBIW
Selmct and stall ket Ghogs servise mood PrREALmRA (30 - 36 ban {0 - 3 bar!
. 455 -507 lbin* § @ - 435 [ ir?
sotent Rad stall dipper open sorvict reand prassin 0 3 baih - 3 ban
) 0-435 b e 0 - 43.5 b ad
sialaet and w4l arm slose scrvlne oo praseun 0= bad 0 dkay
. O - 4.6 b InE ﬂ--‘13.5|bil‘l"l
Felas| and stall swing ot sAnAGe recond prassures i0 - 3 Lar) [0 - 75 b}
) . 0 43510k i 45 - BUT IR Ir'F_
Bulect and stall swing right Sarvice moord pressuns {0 -3 ban {50 - 55 ban
' D-A351bint | aan s07 I i
soleet and Atal bl farad track forward rarond pressure 0 3 hrr) (30 - Ot ban
- 0-435 b 435 - 507 L iy
SAlect angd elall lwft hand track hackwsrds revord preseure il - 3 bar) {40 35 har
. 0 - 435 6 Im 435 - 807 1B InE
Sedecl arid stall right hand track igrwards record prossura [0 - 35 bar) {0 - 3 bar
) i 4a3h - HI7 b - 43.5 16 Int
Swuleet and stall Aght hana iragk Laskwards rocard prasslo (30 - 25 ban) -3 bar

Q- 44.05 b n

BEC3ACGT 0

fE-LT Ty
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Section E Hydraulics Section E

23-12 Service Procedures 23-12
Test 008: Testing Machine Cycle Times

Varm up hydraulic systém to 50 °C [1224F).

Salact E mogde cnly '

Operate all services 10 times to ansure wanmm oll 83 been circulatad throiigh ll the servleas.

Use a stopwatch to measyre tie time is takas for Ihe service o compinla one cycle with e hand controlley fully
Salected.

Repeat five tmes and take the avarage tirna.

If the maching is fittad with HBCYS and any dalay = feit when oparating gipper in, than the HRCY must be bled of any
alr and Lhe test rapeated.

rﬂﬂﬂlﬂt aperated Time. {Baconds)
JE200-220 JS240/280

Boom Up 9.0-37 3.2-A7

| Dippar In 3.0 -3.8 34 -30

Dlpperowt | 25-30 25-29
BuckatOpan 2.0-2.5 2.2- 2.5

|_Bucket Cless 23-27 23-24
Slew. (1 revalution) | 4.7 - 6.2 55-8.0

Tragk motor speed In E mods, max REM.

&  Ralse ona track off the floor by =lewing the machine throLgh 90 degrees and liting the maching ysing the boom and
dippet.

& Wk a mark on the outsldo sdge of the Track Gearbox.

&  Oparate the track mator in forward and reverse for § minutes, changing gear at regular intervals ta distribute warm ol
through the systerm, '

__Speed sslectad Expected Gambox RPM |
Craap {Tortolge) 24 +i- 4

__Widdi= T
High (Rabkit} A8+ G
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Section E Hydraulics Section E

23-22 Service Procedures 23-22

Test 016: Flow Testing Hydraulic Pumpsa
®  Install fiow matar and load valve as closs ms possible to pump outlet in one of the pump iines.
&  FIt prassurs tast gaugss {3 - 600 bar (6700 |b Inf} to main pump test polnts.

& Start engine and warm up nydrauiic oif at least 500 (139 *Fl.

To Confirm Minimum Flow Satting
&  Sat maching to A mode.

&  Stal hoot up servics and fecary drossurg in sach pump, flow on flow meter 5 ngine rpm's frecord this on sheel
attacha.

&  Repeat this test for E mode, L mode and P modas.

To Gonflrm Maximum Flow Satting

#  Dizconnest riegative contral pllct hose fram pump wilsh B fring tested, pilg the hoses and leave ports on pump open
to armespangre,

®  Set maching o max anglne mem's In A mode with the Aute Prssure Switeh sherted out. Hava the ] valve the o Flow
mater Iy open and do nat sperate any sarvices.

®  Racord the pressure on bath pumps, 1he flow on flow meter and the engine rEMS fecord this on sheet attached).

®  Fepeat this test fur E mode, L made and P mada.

Ta Confirm Horae Power Somntrol

%  Disoonnect negative cantrol pilot hozes and ma fow cut pliot hoses from both PUMRS,

% Plug the hoass and leave ports on pump cpen to atmosphars.

#  Sart the englne and set ths machine to max engine mpm's 10 A maoda, make sure the load vaive is fully open.

* HRacord the pressure on both pumpz  on the tow on flow meter, ending rpm’s and prapotional solenold curnt {record
Lhis on sheat attached),

# BLOWLY Increase the pressure using the load vilve up to approx 100 bar (1450 b i),

@  Hecord tha presaurs on both pumps, flow on fiow mcter, engine rpm's snd proeportional solenoid cumant fracord this on
shizet attached).

&  Incteasa the pressure In steps of 35 bar (362.5 I Ineach time recording the pressurs on bath pumps, flow on the matar,
engity rpm's end properfiong) sofencid cument (fecorg Lhis on sheat attached),

& DO NOT increasa preszure abave 350 bar (8075 b irr),
&  Beset he load valve ta fully apon,
# Repeat tes] for E modse and P inede frecord ail rasults on shast attached).

Femove fiow motar from pump being teslad and fit into secong pump carry out tests o confirm minimom flow, maxinum fow
and horsepower control.
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26-5

Service Procedures

Sarvo Relief Pressure

Prepare tha Machine

Fut the cpergtor levers into neutral and lower the gats
locik tever. Start the engine and park the machine on
level ground. Qperata the dipper out and lower the
boom to set the buckst on the ground. Stop the sngings.

Hefore testing the Pilot Rslief valve G, connect a 0-100
bar {0-1500 Ibvin2) pressiere gauge to tast point G3.

Start the englne and confirm that the engine is at its
maximum no-lsad speed and it i in the E mode. The
pressure gauge reading should be compared to the
technical data at the start of this section. If i lg outsida
the llmits adjust the pilot relief valve as below.

Stop the engine.

Locser the lock nut B of the pilot Relisf Valve,

The valve |s adjusted by turning relief valve adjusting
screw A [ one turn of the adjustment soraw squals 3202
bar, [5668.5 Ib irf}.

Tighten Tock nut B 4o 17 Nm (12, |bf ft, 1.7 kgf m),
check the raelisf pressura again.

i it ia not within the limits above, perform steps 3 to &
agairs.

Stop the enging, and than remove the pressure gauge.

26-5

5405800

9803/6510
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Section E Hydraulics Section E

31-1 Hydraulic Pump 31-1

Removal and Replacement
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Section E Hydraulics Section E

31-11 Hydraulic Pump 31-11
Aszambly (cont'd) L

& Aligning tha pin, Ingtal tha valva plata 313 Into Yha vakya
block 312,

Mote: D= careful not to mistake tha valve plat= suctlon and
delrvery dirsctions.

7 Install the valve block 312 1o the pump casing 271 and
tighten the hexaponal socket head balt 404,

Mote;

& Iha work would ba eastar B tha rear of tha pump Ia
npazembikad trat,

b Tak= caor not to mistake the direction of the vabea
block. When Iooking from the front sida, tha
reguiator is on the tap and the dodivery flange 1s on
the loft.

3 Inaart tha taadhack pin ot tha titing pin into tha
teardback lavar of tha ragulatar and Inatall the regulatorn,
tightaring the haxaganal anckat haad bolia 2,3..

Note: Take care not to mistake the front and rcar of the
reguiator.

20000

4] Aueplacy sarve pumnp 4, and tight=n cuap screws 4348
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Section E Hydraulics Section E

35-2 Remote Control Valve (Hand Control) 35-2
Removal and Replacement {cont'd)

A DANGER

Hydraulle flulg at system pressure can Injure you, Before
disconnecting or connacting hydraullie hases, stop the
#ngine and operate the contrels to release presaure
trapped in the hoses. Make sure the engine cannot be
atarted whiie the hoses are open.

IR 14121101
FRamaval

1 Lower dipper and place bucket on the ground
2 Turn off englne.

3 Operate both control joysticks back and forth and side
to side to vent resldual pressive,

Remove the two scraws A from each alde, and logsen
screws B (one either side of the am reat) Remove fromt
panel C.

Dieconnect electrical copnection to Remote Control
Viajve,

Disconnact all hydraulle hoses and pipes from the
Remote Control Valve and plug all orifices to prevent
Ingress of dirt. Label each hose before discormecting,
this will anaure corract pogttion when rafitting.

Remove the two screws D, two scrawa E and loogen
the two acrews F, Rermove panel .

Lift up gaitar H and ramove the fours bolts holding the
valve {o the arm rest .

LIft the remote contol valve clear of the arm rest,

Maote: Care should be taken when rérnoving right arm reat,
remove switches, using a thin flat bladed screw driver ang
discounec] electrical connectiona.

Replacement

A WARNING

Fire jets of hydraulic fluid at high pressure can penetrate
the skin. Do not usa your flngers to check for hydraulic
fluid leaks. Do not put your face close to suspected
leaka. Hold a pisce of cardboard close to $uspected
leaks and then inspect the eardboard for signa of
hydraulic fluid. H hydraulle filul¢ penetrates your skin, get

mdical halp immediately,
INT 3-1-10/1

Replacement ia the reversal of the removal sequance.

Note: All hydraulle adagpters that are inatalled together with a
bonded sealing washer must alsc have JCE Threadseal
applied to the threads of the adapter.
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Section E

38 -1

Remowal and Replacement

Solenoid Valve (8 Spool)

c1 GpiSica s en
L{_q ,J (:ﬂ}"j fﬂ) m)(@h@;(@«]
“' \.. cig

38 -1

=11 . )
© “ 5 ©
—"ll ] .
Q\c@)a -
(e} ETip fetia@)
CT? Gi3
AT LAQDI00
MOET
CTe CTr ©T2 ©TS
ll'-lr r-lr 1 1
@l &) |[=) I & |
ca
(m & ® f’@f &
&7 @ e
| Serbariit Furrtisn | Emcirical Harnaee Taps Celour | Hydraulic hose oolour
T ? Ataga Traval Rl Bilue £ Bluw
CT2 Swing Shut OFf Sreen Had / Fad
_C‘TS__ _E’_SE_F_{&IIHI N ‘rablerwr Gre=n / Green
T4 CaLighion Crontrnl 1 Iaht Gragh el 7 Yelluw
CTe Hegathve Control Whito Winlat £ Wiolat
=Td Boaom Priority Fink Crange / Orangc
CTv Max Flow Cut Mo Tape a Ligh Biluw
T8 Sorveo Isolator Blue Mo Hose
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44 -1 Slew Brake Valve 44 -1

Port Hoze Colour

A -

B Red/Ught Green

P Gray/Gray {

T Whita Yallow

487 Issue 1
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Section E Hydraulics Section E
50-10 Slew Motor 50-10
Inepection

1 Clean aach parl moa suilable solvent and dry using
SLmpraese gir,

2 Inepasl all parle and aol in geeorduance with the
Tl leravivegg talle,

3 Dizcard all vesd sesle and "0 ringe and Tl new ones
during agasemiy,

A cauTioN
If th machlra i3 aperabed at full load, befors ite inikial
ram-in procedurs iz complete, it may cavas =cuffing and
awizing which can advaresly effect the eervica IHe of the
machine.
TR I

A WARNING

Hydradic Pressurs
Hydraulic fluid ot eystom praseurs can Injure you. Bafore
tieconnecting or connecting hydrawlo hoses, atop tho
engine and operate the nontrels to releass R Ao
tapped In the hosas. Maka surs the angice sannot be
startod whila tha hoosa erg b,

[T RRET
A WARNING
Hydrauiic Fluid
Fine jots of hydraulic fluid at high pressure oan panatrata
the skin. Bo not use your fingers to chack Tor hydeaulle
tiuld leaks. Do not put your fase Slooe 1 duspected

leaka. Hold a place ¢f cardbaard closs to suspacted
laaka and thap inepast the cardboard for signs of
bydrawlic fluid. If hydrawic fluid penetrates your skin, got
medical help immadiatehy.

IKT 3141941

Wapasction And Maintenance Standards

Yalances Plate 21

Piglon fesamtaly & aligper Toet

T srasianl-shapsd ports in the balance plate, which are in siidtng contact with
Lt e Taoe of the cylinder asgembly shaft, act to switch botwasn high and Iow Al
preesure. Any damage ta the sllding contact toce will Incraraa leakans, Saoing 4
decraasc In volumetrie aticlancy and AR INcreaaa Il

Any mRlZure of e Alicing comtact fAce caloed A racduetion in mechanical officiency
and can leacl ta furthee daimaga.

IT Une gyrowyves or pnarke depthy are (ege than 08 mm (0017 In), the plata can ba
curreciad yeing fine smery cloth.

If the wear |5 greater than U.03 mm {007 Iny, tha plata aRould ba rangaad. Tha
platc should b renawad B I ahows any &lgn oF aalm0ee,

Corvact any damage to the slicing contacl feee of U slipper fest by using fine
arfery glaly,

Reurew thim motor if the depth of any =lipper foct oll groova |5 lesa than .45 mim
.08 i) or if the silpper foot surtacas ora saroualy damagad.

Flston aszambly 8 piskang

Tha axtamal surtaees of tha platon seeemilad shoold e practically unworn, The
ket A B rareead T A pigltn seeambly shows any sign of selzurc.

Cillnclar asgsmidy 24 [2leton Doras

The prstonn Brarss ehculd be praclicaly urvwom. The mator should B rencwad
the brorss shigw amy sign of seizure or are badly damaged.

HYDRAULIC MOTOR
laper roller baarng 3
MNrnrllg Bmaring 22
RFGLUCTION ZFAR
Siell-aligning rullar bewrirg 57
Holler Geanng &2

The beadngs should be renawad It any allght damage s noticad on e contact
aurtacsaa of tha rolara oF nasdia.

It B wenrminviched that All taearinge b rermwed un reassesmbly of the motor
Decon 2a DRarings Ca b darnaged whisn the motor is diemantled.

HYUEALILK: MIITOR

Renaw any all aaal T damage ta the b (2 appsrant,

Ol pepl 2 M SEEE IUED K bsd whied) rease bling the motor,
RECRIGTION GEAR
(2l el 61
HYDRAULIC MOTOR Henow any 'O ring that appears to ba damagad.

xinga 11, 13, 33, 36, 4, 45, 52

Mew 'O -FINGR Tt Fea LS whed Peeseientrhaling e etor,

HYBRALLIC MOTOTR
Bauk-up rirg 32, 35, 46

Thes Liateck-ups rirggs rrivest be rerswed when reass=mbling the motor.

9803/6510

497 Issue 1



Section E

Hydraulics

Section E

50 - 21

Slew Reductlon Gear {cont’d)

GClegntinese v the utmost importanse when sorvicing tha
gearbox. All precautions to prevent any Ingress ot dirt, grit
Bl il e Laken

Hate: For delails of service tools refered to, soe Sarvica
Toals 1l s frond of thie section

1

Rerndyve Eolle 3 whish holkd the cover & to the ing
gadr A gear biix Gover 13,

Lift cut 14 Baductian Sun Gaar 1.

LIt st 15 Reduretion Pl Hear assembly 2

Lifl it 2nd Reduslion Sun Gear 8.

Riatridvea Covear d.

Ratriove C-fitg & [ram e ring pear.

Lift aut 2" Reduction Flanct gaar asasmbly 9.
Pemove ring gear 7.

Pemove O-ring 8 from the ring grev.

Ascomble tho Socket Hox Wrenen and MUt Bdapior (o
Servloes Tooks, Socton 1) an tha ring not 10,

Ly using a torque mulbpliar (H:25) nossn the ring ngl 10,

Femove the ning nut.

Slew Motor

50 - 21

AACRTEHE
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Section E Hydraulics Section E

53-6 Rotary Coupling 53-6

Dismantling {cont’d)
5. Remowe the V-ring 12 from the axle 11.

Nots: Do nat reuse the V-ring 12, @——12

=

(

7
b

Lh

{

)

16. Aemove the "O'-ring 14, and packing rng from the rotor
13,

Hote: Do not rmusa the packing Hing 15.
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Section E Hydraulics Section E

55-7 Hydraulic Rams 55-7

Dipper Ram (cont'd)

Hérmisnmal (cont'd)

4 Hamovs tha fuls and bolts.

& Fush ouf e pin, using a bar Aand Barmnmer,

8 Reslrain the eya snd of the Dipper ram ma to g ram
ylividar 1o pravent thi rod fiom extanding.

7 Hemowa the Dipper mm hosas, sng install plugs or caps
to provent contaniation.
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Section E Hydraulics

Section E

56-2 Hydraulic Rams
Dismantling the Piston Rod

Neote: protect all the parts from din.

T Secure the plslon rod pack on the bench, brace the
Fiston rod head (Flg. 4),

.2 Unfasten and temove the stop screw X, Remove the
steal ball ¥ {Flg. 5).

3 Unfasten the nut (Fig. £).

4 Dismantle the enap Ang (Fig 7},

% Pres= the cushion ring agalnst the piston (Fig. &)

56-2

Fig. 4

Fig. &
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Section E Hydraulics Section E

56-12 Hydraulic Rams 56-12

Assembly of the Plston Rod with Cushion
Ring on the Piston Rod Side (cont'd}

1 Fit tha cylinder head on (Fig. 19).

Ju

Fig, 19
2 Filthe seal under the cyshion ring (Flg. 20} —
Plozsa nota tha direction! E)
Flg. 20
& Put the cushion ring on Fig. 21).
Plaase nite the dimctlon! Tum the amow point towsards ]
the piston. —
3.-"
Fig, 21
4 Put the piston on, Pleass note the dircction! (Flg. 22,
Figy, 22
8 Fit sk {reduction of trction) (Fig. &3}

Fig, 23
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Section E Hydraulics Section E
60 -4

60-4 Hydraulic Rams

Reconditioning
Structure and Characteristics of Special Jigs for Repair of Rams

Ings+ting sea! Ang and carmection Jlg.
a .3 ¢omponents

[ TPatno ' Part Name oy Note
WOB 2062 | Sealring insarling and coruction fig set | 1 '
—— Inner tuids (1) [
- Ouler Guida ()
— Plate i1
5!“‘ Callzchian {1

Note: For tha abiove Part No. the tube diamater iz 120 mnr.

b Special charactaristics
Becaus= the seal ring Iz hard, il requires 8 fot of firme to insart 1t without a Specst ffg. By using the special jig, anyone can
Insett the scal ing o0 the pistan quickly, sasily and aocurately withoul damaging the seal ing,

Bushing removal [ig
8 Jlig components

Frart ng Part Nama Oy MNote
WIS 2166 g sat for pulling out fushing 1 Alst t0 b used for press-Fitting busning
L — Churk assernbly 1 ' B
WOB 2156-1 Futainer 1 AlED 10 be uzed for prazs-fitting wiper fing
Block 1 ' Prapere localy N
Laver 1 Prapare Ir::c:auI; ]
B Allen wranch 1

Mota: For the abova Part e tw tube dlameater is 120 mm.
b Special charactsnatics

Because tho bushing |s press-illed by the nyairswlic prEss at the central part of the cylinder head, It reguires & Iot af lime
and wark In ordar to remove the bushing from tha cylinder head quickly, easily and wocurataly without damaging the
inslde of the cylindar hear. .
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Section F

Transmission

Section F

1

Contents
Service Tools
Technical Data

Basic System Operation
Travel Motor Operation

- Middle Speed

- Slow Speed

- Creep

- High Speed

Fault Finding
Track Motor

Removal and Replacement
Dismantling and Assembly

1
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Section F Transmission Section F

20-2 Track Motor 20-2

Removal {contd)

4  Uperate tha traction rnatar o ramova the track.

L
e e
i

& Lift tha alde ot tha undarcariage high snough to
parmft driva sprockat mamoval, Supporl with wooden
blocks.

& Stop the anging Rnd operate the conlml lever to
roliove presatira in thia h'_l,c'-l'.ll'.al,llli:: ayﬂtér'l'l.

Holcase prasaurd In tha hydraulls tank (Sos Raleasing
Tank Pressura In Rouline Maintenanea, Section 3).

1 Remove thc motor covar, attach ldantifegtion lags Lo
the motor hoses, disconract the hosas from (he
mater and install plugs and caps.
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Section F Transmission Section F

20-12 Track Gearbox 20-12
Dismantling and Assembly (cont'd)

Diemantding {cont'd}

& LUsea puller and removs the five planet gears 11 off
the third reduction aseerntly.

30 Rermove the spacers 12, positioned on the back of the
planet gears of the third reduction aesembly.

11 Using a drill, remowve the two oeformed sections of the
ring nut 43, Ualng Serdce tool SSTO040 and & torque
mubtiplle, pnscrew the ring nut 13,

12 Remove the eanlring ring 16, from the hydraulle motor
17.

Nete: This operation must be carrked out anly when the
Freddraulic motor is to be remowved.
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Section F Transmission

Section F

20-22 Track Gearbox

Dismantling and Assembly {cont’d)
Annembly [cont'd)

1B Fit the and covar 2, on the gaarbos hidusing 14

1T Fix lhe end cover 2, with the socket scrows 1.
Terque Sotting

e Nm Ibf ft kgt m
1 75 51 7.5

16 Fill the gaar e with Gl Tighlan tha lwo plugs 3 using a
AeEx faad tor s wiarzh,

Terqua Sattlng
Item M 11 1t gt m
1 a5 24 3.5

20-22

iy
o |
Rl =y i, 5
>,

Rid

I" ||||..||||| "F' rl;ll

thIl!'II!..mIJlﬂ.-h ' ;

!|||||||m|||\ﬂ g,
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Section J Track and Running Gear Section J

2-2 Idler Wheel and Recoil Unit 2-2
Raplacamant

1 Bators fifting thi idler whesl, check the ol laval Rt &,
If racquireet, toge g willh the specified oil {sec sectlon 3).

Azmambla the iglar wiies Lo the recoil unlt and it the
malinting batta.

2 Famtan a aling ground lhe jdler wheel and racall
assambly andaritey [t inkd: e undercamage.

3 Pozition the Irlar wheel i the undercamiage using £ bar.

4 Connecct tha frack 1Nk (564 Track Motor/Reduction
Gearhox, Ramoval ang Replacemant, Section F).
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Section J Track and Running Gear Section J

7-1 Drive Sprocket 7-1

Removal

1 Blacksn tha chack valva L Bluved ot greass,

A WARNING

When opening tho chock valva alweys sk bo oo side
and loosen a littla ot a tims untll greass atarks to come
out # you overloosan, too much graass ceuld zpurt out

or the valve onver Ty out ond causs serioue injuny,
PN

2 Disconnact the track link.

A\ WARNING

Btand clear and to sne side of the track while yau
ramava the masbyr pin, When the master pin 15 remaved,

the track oyl fall forward and injurs you.
IHALK 1 1

3 Lt tha slda of tha unckercatriags high enaugh to pommit
drive sprockat remcval. SUREaH will woode=n blocks,

4 Support the drive sprocket, ramawva tha Balta and lever it
away from the poarbox untt.
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Section J

Section J Track and Running Gear
11 -1 Top Roller 11 -1
- Wear Limits
JS200 - 280
MNominal Pitch 190.00mm
- Dimension A
fmmy
Wear Mermal Impact
0% 120.00 \
10% 118.80
20% 117.70
309 116.60
20% 115.40 & .
50%, 11420
B0% 112,10
3
70% 111.80
80% 170.90 ]L
0% 109.00
100% 107.20
110% 105.40
120% 103.50
629 Issue 1
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