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A THIS ALERT SYMBOL SIGNALS IMPORTANT MESSAGES INVOLVING YOUR SAFETY.

Read and heed carefully the safety instructions listed and follow the precautions recommended to
avoid potential risks and to safeguard your health and your safety.

You will find this symbol in the text of this Manual referred to the following key words:

WARNING - Cautions directed to avoid improper repair interventions involving potential consequences
for the safety of the personnel performing the repairs.

DANGER - These warnings qualify specifically potential dangers for the safety of the operator or other
persons directly or indirectly involved.

IMPORTANT NOTICE
All maintenance and repair interventions explained in this Manual must be performed exclusively by the
Service Organisation of the Manufacturer, observing strictly the instructions explained using, whenever
necessary, the recommended specific tools.
Whoever performs the operations reported without following exactly the precautions is responsible on his own,
for the damages that may result.
Neither the Factory nor any Organisations in its Distribution Network, including but not limited to national,
regional or local distributors, are responsible for any liability arising from any damage resulting from defects
caused by parts and/or components not approved by the Factory for use in maintaining and/or repairing prod-
ucts manufactured or merchandised by the Factory.
In any case, no warranty of any kind is made or shall be imposed with respect to products manufactured or
merchandised by the Factory, when failures are caused by the use of parts and/or components not approved
by the Factory.
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AVOID ACCIDENTS

Most accidents, whether they occur in industry, on the
farm, at home or on the road, are caused by the fail-
ure of some individuals to follow simple and funda-
mental safety rules and precautions. For this reason
MOST ACCIDENTS CAN BE PREVENTED by recog-
nising the real cause and doing something aboiut it
before the accident occurs.

Regardless of the care used in the design and con-
struction of any type of equipment, there are many
conditions that cannot be completely safeguarded
against without interfering in the reasonable accessi-
bility and efficient operation.

A carefull operator is the best insurance against an
accident. The complete observance of one simple
rule would prevent many serious accidents.

The rule is simple: never attempt to clean, lubricate or
maintain a machine while it is in motion.

A WARNING

Prior to engaging in any maintenance, adjustment
or repair operation on machines having hydrauli-
cally, mechanically, and/or cable controlled equip-
ment (such as shovels, loaders, dozers, excavators
etc.) be certain the equipment is lowered to the
ground.

If it is necessary to have the equipment partially or
fully raised to gain access to certain items, be sure
the equipment is suitably supported by means
other than the devices used for controlling the
equipment.
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PREFACE

To the reader

This Workshop Manual is written for the Repair-
Technician. It provides important information on
how to perform skilful repairs.

We recommend to consult the Workshop Manual
and also the Hydraulic Excavator Operation and
Maintenance Instruction Manual before initiating
any repair-work operation. Utilize the Workshop
Manual as well as the Operation and Mainte-
nance Instruction Manual and the Parts Cata-
log as a prompt-book and adviser, even if the
Hydraulic Excavator technique is become familiar.
By means of the Workshop Manual the expert
technician will be able to carry out a skilful repair-
work operation.

Use

The Workshop Manual refers to the initial Machine
configuration. Structural changes or rebuilding
operations are not described in this Handbook.

In this Workshop Manual the following information
can be found:

- Safety Instructions;

- Technical Data and Special Tools;

- Functional Description;

- Performance Testing;

- Troubleshooting and Failure Correction;
- Repair Instructions.

In the Section Safety Instructions the recom-
mended procedures are described, so that
through the relevant compliance with, a risk of
accident for the User and for the personnel re-
sponsible of the maintenance operations on the
machine can be avoided.

In the Section Technical Data the Service Data,
the change tables and lists of the needed Special
Tools and Maintenance materials are indicated.

In other Sections, for each mechanical group,
when available can be found:

- a functional description with information con-
cerning the operation of the essential devices
and equipments;

- information for carrying out the performance
tests on the machine;

- troubleshooting, information concerning the rec-
ognition and correction of failures on the ma-
chine,

- technical information necessary for carrying out
the Service and Repair operations on the Ma-
chine, the equipment necessary for the mainte-
nance operations, the information concerning
the Standards to be applied in the Maintenance
operations, the Procedures for the Removal
and Installation operations as well as for Disas-
sembly and Assembly operations.

By means of the index contents a desired informa-
tion can be easily achieved.

For a better understanding the illustration of the
part will be displayed.

Therefore differences in arrangement of the Hy-
draulic Excavator are possible, whenever the lat-
ter involves the univocal capability of the informa-
tion.

Repair operations

Carry out the necessary repair works as soon as
possible. This procedure will avoid the mainte-
nance costs while increasing the availability of
your Hydraulic Excavator.

Pay always attention during all works to the Work-
shop Manual warnings and cautions and to the
Operation and Maintenance Instruction Manual.
The Service Assistance will gladly carry out for
you the works not described in the Workshop
Manual.

Always utilize the Original Spare Parts only.

Further information material

Please notice the supplementary information con-
sulting the following Handbooks:

- Operation and Maintenance Instruction
Manual;

- Parts Catalog.

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual
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Warnings and symbols

The following signs are used in the Workshop
Manual to designate exceptionally important in-

Risks resulting from failure to observe
the safety instructions

formation:

Precautionary rules and measures
designed to protect the operator
and other persons from life-
threatening hazards or injury and to
prevent extensive damage to prop-

erty.

Information and precautionary
@ measures designed to prevent dam-
age to the machine and other prop-

erty.

A

This hydraulic excavator has been
built in accordance with state-of-
the-art standards and recognized
safety regulations.

Nevertheless, its use may constitute
a risk if it continues to be operated
despite damage being suspected or
having occurred, or if it is inexpertly
repaired.

There is then a risk of
- life-threatening injury

- irreparable damage to the machine
and other assets.

The hydraulic excavator must be
stopped immediately if suspected
damage or damage that has oc-
curred affects the safety of the op-
erator, other persons at the excava-
tor deployment site, or other assets.
All components are carefully coor-
dinated. Trouble-free operation and
a long service life are assured only
if original spare parts are used.

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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SAFETY INSTRUCTIONS

Personal safety instructions

Observe the safety instructions

Protection from noise

Read carefully through all safety
instructions attached to the ma-
chine and observe them; read all
safety instructions in this manual
in addition.

Safety instruction stickers/plates
must be affixed, maintained and
replaced when necessary.

If a safety instruction sticker/plate
or this manual is damaged or
missing, obtain a replacement
from your dealer. The procedure is
the same as when ordering spare
parts (it is essential to quote the
machine type and the serial num-
ber).

Familiarize yourself with the cor-
rect, safety-oriented procedure for
operating the machine and its
control elements.

Allow only trained, qualified and
authorized persons to operate the
machine.

Keep the machine in good work-
ing order.

Unauthorized modifications to the
machine may affect its efficiency
and/or safety and reduce its ser-
vice life.

The instructions given in this
Safety Instructions section are
designed to show the fundamental
safety procedures for the ma-
chine. However, they cannot cover
all hazardous situations with
which you may be confronted. If in
doubt, consult your immediate
superior before operating the ma-
chine or carrying out servicing
work.

Sustained effects of noise may lead
@ to impaired hearing or deafness.

Wear appropriate ear protectors

such as earplugs or muffs for pro-

tection from disturbing or intoler-
able noise.

Preparing for emergencies

Be prepared for the event of a fire
@ breaking out or an accident occur-
ring.

Keep the first-aid box and the fire
extinguisher readily accessible at all
times.

Read the instructions for operating
the fire extinguisher and learn how
to use it properly.

Stipulate emergency procedures for
the event of fire or accidents.

Keep the emergency numbers of
doctors, emergency services, hospi-
tals and the fire service in the im-
mediate vicinity of the phone.

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Wearing protective clothing

Wear close-fitting clothing and pro-
tective equipment suited to the
work.

You need:

- a safety helmet

- safety footwear

- goggles or face guard

- protective gloves

- ear protectors

- reflective clothing

- waterproof clothing

- respirator or filtering mask.

Ensure that you wear the right
equipment and clothing for the job.

- Never take risks.

- Never wear loosely fitting cloth-
ing, jewellery or other objects that
might get caught on operating
levers or other machine compo-
nents.

Safe operation demands the op-
erator’s complete attention. Never
wear headphones to listen to the
radio or to music while operating
the machine.

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Safety instructions before starting work

Checking the machine

Keeping the working area clean

Before starting up the machine
each day or before each shift, give
the outside of the machine a careful

visual inspection to prevent dam-

age and injury.

- Check the machine for superficial
damage.

- Check before starting work that all
covers and caps are closed and
locked.

4100000

Fig. 1

Clean the working area before
@ starting work.

- Remove any objects that might
endanger the mechanics or per-
sons in the working area.

- Keep your cab clean and cleared;
loose items may disturb the ma-
chine operation.

4100001

Fig. 2

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Using grab handles and steps Adjusting the operator’s seat

Falls are one of the main causes of
injury. @

- Always face the machine when
entering or leaving it, and use
only the aids provided, e.g. steps
and handrails.

- Never use operating elements as
grab handles.

- Never jump down from the ma-
chine.

- Never climb up onto or down from
a moving machine.

- Watch for slippery platforms,
steps and handles when leaving
the machine.

A seat that is poorly adjusted with
respect to the operator or the work-
ing conditions may result in prema-
ture operator fatigue and thus in
faulty operation.

- The seat must be adjusted with
any change of machine operator.

- The operator must be able to de-
press the pedals completely and
move the control levers effort-
lessly with his back resting
against the backrest.

If that is not possible, move the
seat forward or back and check the
setting again.

Consult the relevant section in the
Owner’s Manual.

=

4100002

4100003

Fig. 3 Fig. 4

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Applying the safety belt

O

If the machine overturns, the opera-
tor may be injured and/or thrown
out of the cab. He may be severely
injured or even crushed to death by
the overturning machine.

Before operating the machine,
check the belt fabric, the closure
and the fastening components
carefully. If one of the parts is
damaged or worn, replace the
safety belt or the components be-
fore starting up the machine.

Always remain seated and keep
the safety belt fastened while op-
erating the machine. This will help
minimize the risk of injury in the
event of an accident.

The safety belt must be replaced
after any serious accident even if it
appears to be undamaged.

4100004

Working from the operator’s seat only

Starting up the engine incorrectly
may cause the machine to make
unexpected movements that might
lead to severe, even fatal, injury.

- Always start up the engine from
the operator’s seat only.

- Never start the engine by short-
circuiting the starter.

- After starting up the engine, check
that all driving levers, driving
pedals and control levers are in
neutral position.

Never take passengers on the machine

Passengers on the machine may
suffer injury e.g. from foreign bod-
ies or through being thrown off.

- Only the operator is allowed onto
the machine. Never take passen-
gers.

- Passengers also obstruct the op-
erator’s view so that the machine
is no longer safely operated.

Fig. 5

4100005

Fig. 6

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Safety instructions for machine operation

Before setting off Taking care during operation

&,

Remove any soil, mud, snow, ice,
grease and oil from your working
footwear before operating the ma-
chine. You might otherwise slip
from steps and pedals and thus
initiate inadvertent movements.

Adjust the driver’s seat and the
mirror before setting off.

Close the front window and the cab
door.

If the machine is equipped with a
restraining belt for the operator,
fasten the belt.

Before setting off, sound the horn
to warn any persons in the immedi-
ate vicinity.

Never allow other persons to travel
with you on the machine.

Note the position of the working equip-

ment

If the front equipment or another
part of the machine collides with a
higher obstacle, e.g. a bridge, both
the machine and the other object
are damaged, and persons may be
injured.

Take care to prevent the boom or
stick from colliding with higher
obstacles.

Never drive with the working
equipment extended, as that may
impair the stability of the machine.
Bring the working equipment as
close as possible to the machine.

Fig. 7

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Taking care when trenching

O

The inadvertent severing of under-
ground cables or gas pipes may
cause an explosion and / or fire.
This may result in severe, poten-
tially fatal injury.

- Before doing any trenching work,
check the course of cables, gas
pipes and water pipes.

- Observe the statutory minimum
distance from cables, gas pipes
and water pipes. Never look into
the end of an inadvertently sev-
ered fibre-optics cable, as that
may severely injure the eyes.

Contact the local authorities and /
or supply enterprises (electricity,
gas, water, sewage, telecommuni-
cations etc.) to obtain information
on underground supply lines.

Distance from overhead power lines

O

Severe, potentially fatal injury may
result from the machine or the front
equipment not being kept well clear
of overhead power lines.

- If work is being done close to an
overhead power line, no part of
the machine or the load must
come within a distance of 3 m
plus twice the length of the over-
head power line insulator from the
power line.

- Check out and observe the rele-
vant local regulations.

- Wet ground increases the range in
which a person may get an elec-
tric shock.

- Keep all persons or colleagues
clear of the location.

After contacting live wires
- Do not leave the machine.

- Drive the machine out of the haz-
ard zone. Warn others against ap-
proaching and touching the ma-
chine.

- Have the live wire de-energized.

Do not leave the machine until the
contacted / damaged line has been
de-energized with absolute cer-
tainty.

4100008

Fig. 8

4100007

Fig. 9

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Accident Prevention when reversing and slewing

O

Any person in the immediate vicin-
ity of the machine may be hit or run
over when the machine is being
reversed or the superstructure is
being slewed. This may result in
severe, potentially fatal injury.

To prevent accidents during revers-
ing and slewing:

Enlist the assistance of a mar-
shaller if your view is restricted.

Always look in all directions be-
fore reversing or slewing. Make
sure there is no one in the imme-
diate vicinity.

Keep the acoustic reversing alarm
(if present) in a good operating
state.

Always be prepared for the possi-
bility of persons entering the haz-
ard zone. Use the horn or another
signal to warn any persons in the
immediate vicinity.

Enlist a marshaller for reversing if
your view is restricted. Always
ensure that the marshaller is
within sight.

The machine must not be moved
until agreement has been reached
with the marshaller on correct in-
terpretation of the signals.

Familiarize yourself with the
meaning of all markings, signs
and designations used in the op-
eration and come to an agreement
on them with the marshaller.

- Keep windows, mirrors and head-
@ lamps clean and in good order.
- Dust, heavy rain, fog, etc. may

reduce visibility. If this is the case,

reduce your speed and switch on
appropriate lighting.

Read the Owner’s Manual carefully.

4100009

Fig. 10

4100010

Fig. 11

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Rules for driving on the road

Recovering and towing the machine

O

The machine must not be driven on
the public highway unless the con-
ditions of the “General Operating
Permit” are observed or, in the
event of deviations from the “Gen-
eral Operating Permit”’, a vehicle-
specific operating permit has
been granted. These permits must
be present in the cab during such
travel.

- Always have a warning triangle,
warning lamp and first-aid kit on
board.

- Bring the working equipment into
a position in which the maximum
machine dimensions are not ex-
ceeded.

- Switch the bucket/grab switchover
valve to "Grab" position. The
bucket cylinder is then hydrauli-
cally blocked.

- Mount clearance lamp on stick
and connect to a socket.

- Raise levelling blade completely
and attach a reflector.

- Raise claws (option) completely
and block mechanically.

- Switch off floodlamps.

- Lock superstructure.

Tow the machine with a tow-rod or
towing rope only.

The tow-rod or rope must be free
from damage. They must be dimen-
sioned in such a way that the calcu-
lated breaking load is equal to three
times the tractive power of the tow-
ing machine.

The towing vehicle must have ade-
quate tractive power.

Drive slowly,
smoothly.

carefully and

All persons must keep clear of the
tow-rod or rope.

- Tow only if the brakes and the
steering of the machine are func-
tioning properly and if the ma-
chine cannot be otherwise trans-
ported.

- Tow defective machines only as
far as necessary to recover the
machine from hazardous areas.

- After the recovery, the machine
must be secured against inadver-
tent movements and unauthorized
starting.

- Have the machine repaired before
transporting it over greater dis-
tances, or load it onto a transport
vehicle.

- The machine is not suitable for
towing trailers or other vehicles
over longer distances; this would
result in damage to axles and
gearboxes. The tow coupling is
designed solely for towing or re-
covering vehicles from hazardous
areas or for lashing purposes on
transport vehicles.

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Travelling uphill and downhill

Before starting up the machine,
read through the Owner’s Manual

carefully.

- Before driving the machine, put it
into neutral position (see Owner’s
Manual).

- Never drive down slopes with a
gradient of more than 30°. Take an
alternative route with lower gradi-
ents.

- Keep the bucket 20 - 30 cm above
the ground on the uphill side while
travelling uphill or downlhill. Fig. 12

4100011

- If the machine starts to slip or to
lose its stability, lower the bucket
immediately.

- Driving across slopes may cause
the machine to slip or overturn.

- Steering manoeuvres on slopes
may cause the machine to over-
turn.

- Never coast downhill. This may
result in a loss of control over the
vehicle and in severe damage to
property as well as fatal injury. W 4100012

- Always change to first gear before Fig. 13
the downhill / uphill slope. This
increases the brake action of the
travel motor, preventing inadmis-
sibly high travel speeds.

- When working on a slope, the fuel
tank must be topped up as soon
as the fuel indicator lights up.

4100013

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Preventing the machine from overturning

Inspecting the deployment location

O

Working on slopes always entails a
risk of the machine overturning.
This may result in severe, poten-
tially fatal injury.

To prevent overturning:

- Exercise special care when work-
ing on a slope.

- Prepare the working area of the
machine by levelling it.

- Keep the bucket close to the
ground and to the machine.

- Reduce the working speed of the
machine to prevent overturning or

slipping.

Avoid changing direction when
driving on a slope.

- Always try to avoid crossing a
slope with a gradient of more than
5 degrees.

- When slewing a load, reduce the
slewing speed to meet safety re-
quirements.

Special care must be taken when
working on frozen ground.

- Arise in temperature softens the
soil, impairing the stability of the
machine during travel.

Working at the edge of excavations
or on the verge of a road entails a
risk of the machine overturning.
This may result in severe, poten-
tially fatal injury.

- Before starting work, inspect the
site and the ground conditions to
prevent any risk of the machine
overturning and of the ground, a
stockpile or a wall giving way.

- If necessary, the ground, excava-
tion site edges and verges must
be reinforced. Keep sufficient
clearance with the machine from
the edges of the excavation site
and the verges.

- When working on a slope or on
the verge of a road, enlist the ser-
vices of a marshaller if necessary.

- If the ground has a poor load-
bearing potential, reinforce it be-
fore starting work.

- Special attention is needed when
working on frozen ground. If the
ambient temperature rises, the
ground becomes soft and slip-

pery.

N

4100014

4100015

Fig. 15

Fig. 16

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Parking the machine safely

O

To prevent accidents:

Park on a flat, horizontal surface.

Turn the brake switch to braking
position.

Set the working equipment down
on the ground.

Lower the levelling blade and/or
the outrigger claws onto the
ground.

Engage the superstructure lock.

Run the engine unloaded at mini-
mum speed for ca. 5 minutes.

Turn the ignition key to OFF posi-
tion to switch off the engine. Then
withdraw the key.

Move the steering safety lever to
block the machine.

Lock the windows, the sliding roof
and the cab door.

Lock all covers and flaps.

Preventing accidents when the machine is
moving

Severe or fatal accidents may result
@ from an attempt to enter or leave a
moving machine.

- Before leaving the operator’s seat,
select a flat, horizontal area for
parking if possible.

- Park the machine safely.

- Block both wheels and set the
working equipment down on the
ground.

- Park at a reasonable distance

from other vehicles.

4100016

Fig. 17

N 4100017

Fig. 18

Confirming the direction of machine travel

Inadvertent activation of the operat-
@ ing pedal may result in severe
damage or fatal accidents.

Check the machine position. Read
the corresponding section in the
Owner’s Manual.

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Avoid caving out high banks

Protection from rockfall and landslides

The edges may cave in or there
may be a landslide. This can result

in severe, potentially fatal injury.

Before working at locations with a
@ risk of rockfall, make sure your
machine has a cab with a Falling

Object Protective Structure (FOPS).

4100018

4100019

Fig. 19

Fig. 20

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Caving prevention Never move the bucket above persons
To reverse away from the edge of The bucket must never be lifted,
an excavation in the event of the @ moved or slewed above persons or
ground giving way, the tracks must a truck cab.

always be positioned with the rear
travel motors at right angles to the
edge of the excavation.

Material falling from the bucket or a
collision with the bucket may result
in injury and in damage to the ma-
Do not panic if the ground starts to chine.

give way and adequate withdrawal
is impossible. In such cases the
machine can often be secured by
lowering the front equipment.

4100020 4100021

Fig. 21 Fig. 22

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Safety instructions, maintenance/servicing

Safety during transport

&,

There is a risk of the machine over-
turning when it is being loaded
onto a truck or trailer and when it is
being unloaded.

- Ensure that local regulations are
observed when the machine is be-
ing transported on the public
highway.

- An appropriate truck or trailer
must be provided for the transport
of the machine.

When loading/unloading the ma-
chine, the following precautions
must be taken:

- Find firm, horizontal ground.

- Always use a loading platform or
drive-on ramp.

- A marshaller must be enlisted to
help with loading/unloading the
machine.

- When loading or unloading the
machine, the automatic speed re-
set must always be switched off to
prevent an unexpected increase in
speed due to inadvertent activa-
tion of an operating lever.

Always set the transmission stage
switch to "slow".

In the "fast" transmission stage,
the travelling speed may be auto-
matically increased.

- Avoid steering movements when
driving up or down the ramp, as
that is extremely dangerous. If
steering is absolutely essential,
first drive back onto the ground or
the loading area, correct the driv-
ing direction, and set off again.

O

- At the top end of the ramp, which
adjoins the loading area, there is a
joint. Drive over it with care.

- When slewing the superstructure,
avoid fast movements as they
might cause the machine to over-
turn, resulting in potential injury.

- Keep the stick retracted and turn
the superstructure slowly to en-
sure maximum stability.

- Secure the machine frame with
chains or cables.

Details are given in the appropriate
sections of the Owner’s Manual.

4100022

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Safety during servicing operations

To prevent accidents:
- Before starting work, familiarize

yourself with the servicing proce-
dure.

- Keep the working area clean and
dry.

- Never perform any lubrication or
servicing work while the machine
is in motion.

Before carrying out servicing work
on the machine:

- Park the machine safely.

- Never leave the machine unsuper-
vised if servicing work has to be
carried out with the engine run-
ning.

- If the machine has to be raised,
the boom and stick must be posi-
tioned at an angle of 90 - 110°. Se-
cure the machine components
that have to be raised for servic-
ing or repair work with appropriate
supports.

- Work must never be done under a
raised machine that is supported
by the boom.

Certain components have to be
checked at regular intervals and
repaired or replaced if necessary.
Details are given in the correspond-
ing sections of the Owner’s Manual.

- Use original spares only.

- All components must be kept in a
good state and correctly installed.
Any defect must be repaired im-
mediately.

- Any damage must be rectified
immediately. Worn or non-
functioning components must be
replaced. Remove any lubricating
grease, oil and dirt deposits.

&,

Disconnect the cable from the
negative pole of the battery before
doing any work on the electrical
system or arc welding on the ma-
chine.

4100023

Fig. 24

4100024

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Warning instructions for servicing work

Correct machine support

O

Unexpected machine movements
may result in serious injury.

- Prior to doing any work on the
machine, display a notice "Servic-
ing work in progress" to ensure
that the machine is not used inad-

O

Never carry out work on the ma-
chine without first securing it.

- Always lower the working equip-
ment or the tool onto the ground
before working on the machine.

- If you have to work on a raised

vertently. machine or raised working equip-

ment, stabilize the machine or
working equipment with a sup-
port.

- The machine must not be sup-
ported with hollow blocks, tyres or
supports that give way when con-
tinuously loaded.

- Never work under a machine that
is supported with lifting gear only.

P

4100025 4100026

Fig. 26 Fig. 27

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Working at greater heights

Always wear a safety harness when
working at greater heights.
Wear an approved safety harness; it

must be equipped with stabilizers
and safety cables.

Keeping clear of moving parts

O

Catching in moving parts may result
in severe injury.

To prevent accidents, care must be
taken to ensure that hands, feet,
clothing, jewellery and hair cannot
get caught in moving parts when
work is being done close to them.

4100027

Fig. 28

<

4100028

Fig. 29

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Prestressed units

O

Never open defective prestressed
systems but replace the entire sys-
tem.

Open only in exceptional cases,
when the system and the opera-
tional sequence are exactly known
and the necessary special tools are
available.

Safety instructions for accumulators

Never remove lead seals

Never change the rated pressure of
pressure-reducing valves without
the explicit authorization of the
manufacturer.

Never remove lead seals from
pressure-reducing valves and ac-
cumulators.

O

Accumulators are installed in the
hydraulic system. They contain
nitrogen under high initial pres-
sure.

Even when the hydraulic system
has been depressurized, the nitro-
gen pressure is maintained in the
accumulator.

The accumulators are completely
safe in operation. If incorrectly han-
dled, however, there is a risk of ex-
plosion.

The accumulators installed in this
machine cannot be repaired. Defec-
tive accumulators must be re-
placed.

Never handle accumulators me-
chanically, never weld or solder
them.

Before dismantling the accumula-
tor, put on goggles and working
gloves, and depressurize the hy-
draulic system.

Use original spares only. If in
doubt, contact your local agent or
the after-sales service.

Never remove or paint over warning
and information plates, rating
plates or type identification mark-
ings. Replace illegible or damaged
plates immediately.

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Dismantling components

O

Never dismantle while the machine
is still at operating temperature.

Oils, greases, brake fluid or coolant
may have a high temperature and
thus result in burning or scalding.

Wait for the machine to cool down.

Depressurize pipelines and hoses,
cylinders, radiator, hydraulic tank,
compressed air reservoir and other
systems or units before starting
work.

Replace defective components in
good time to prevent greater dam-
age.

Clean the defective component
carefully before dismantling it.

Mark dismantled components in the
correct sequence to facilitate instal-
lation.

When dismantling the component,
close exposed hose and pipe con-
nections, open boreholes and
housings with care to prevent dirt
from penetrating.

After repair work

O

To prevent corrosion, coat all
bright metal machine components
with a grease film.

On completing the work, reassem-
ble all protective devices, covers,
and sound- and vibration-insulation
material.

Never start up the driving motor
while work is being done on the
machine.

Check the repaired components and
all machine functions with a trial
run.

Never release the machine for re-
commissioning until it is fully func-
tioning.

Correct waste disposal

O

Incorrectly discarded waste is an
environmental hazard. Hazardous
substances used in excavators
include lubricants, fuels, coolants,
brake fluids, filters and batteries.

- Use sealed containers to discard
fluids. Never use containers de-
signed for food or drinks.

- Never discard waste onto the
ground, into drains or into water.

Ask your local authorities, collec-
tion points or dealer about the cor-
rect procedure for recycling or dis-
carding waste.

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Welding operations

O

Never perform welding operations
unless you are qualified to do so.

Observe the accident prevention
regulations.

Any work on receptacles that con-
tain or have contained substances

- that are flammable or encourage
combustion,

- that are susceptible to explosion,

- that may develop noxious gases,
fumes, vapours or dusts during
welding operations

may be performed only under ex-
pert supervision and only by ex-
perienced personnel authorized to
do such work.

Detailed information on the proper
execution of welding operations is
given in the corresponding sec-
tions of this manual.

Contact the O&K Service depart-
ment with any problems or ques-
tions arising.

If machine components have to be
dismantled, read and observe the
sections:

- "Assembly of working equipment -
safety instructions,

- "Inspection and servicing - safety
instructions”,

- "Repair - safety instructions”.

&,

Before any welding operations on
the machine:

- Disconnect the battery, first at the
negative and then at the positive
pole.

- Disconnect the positive pole at the
alternator.

- Protect disconnected terminals
and plugs from short-circuiting
and contamination by covering
them with foil or adhesive strips.

Bring the welding current terminals
as close as possible to the welding
point.

The welding current must not flow
through the slewing ring, pin cou-
plings, link joints or hydraulic cyl-
inders.

Restore all electrical connections
after completion of welding opera-
tions.

When connecting the battery, con-
nect first the positive pole terminal
and then the negative pole terminal.

Carefully read personal and machine SAFETY INSTRUCTIONS (at the beginning of this manual)
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Starting the engine with starter batteries

Battery gas may explode, causing
damage and injury.

If the engine is to be started up with
starter batteries, ensure that all pro-
cedures described in the Owner’s
Manual are observed.

- The operator must be seated on
the driver’s seat to keep the ma-
chine under control when the en-
gine starts up. Two persons are
needed to start up the engine with
starter batteries.

- Never use batteries that have been
stored for long periods at low tem-
peratures.

- Mistakes in implementing the pro-
cedure specified for starting up the
engine with starter batteries may
result in a battery explosion or un-
expected machine movements.

Battery gases may explode.

- Keep sparks, lit matches or open
flames away from the upper side of
batteries.

- The battery charge must never be
controlled by applying a metal ob-
ject to both pole terminals. Use a
voltmeter or an acidity meter.

- A frozen battery must not be
charged; it may explode. Heat the
battery up to 16 °C.

Battery acid is toxic. If the battery
explodes, battery acid may splash
into the eyes with a potential risk of
blinding.

- You must wear eye protection
when checking battery acidity.

Prevention of acid-induced burns

The sulphuric acid contained in the
battery is toxic. It is so strong that it
may burn the skin, burn holes in

clothing and, if splashed into the
eyes, lead to blinding. Therefore:

- Top up the batteries on well venti-
lated premises only.

- Wear goggles and rubber gloves.

- Take care not to inhale the electro-
lyte vapours while topping up the
batteries.

- Make sure no electrolyte is spilt or
runs over.

- Use appropriate starting aids in an
emergency.

If splashed with acid:
- Rinse the skin with plenty of water.

- Neutralize the acid by spreading
sodium bicarbonate or fuller’s
earth over it.

- Rinse out the eyes for 10-15 min-
utes with water.

- Seek medical advice immediately.
If acid has been swallowed:

- Drink large quantities of water or
milk, milk of magnesia, raw beaten
egg or vegetable oil.

- Seek medical advice immediately.

4100029

Sample of manual. Download All 646 pages at:
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Fig. 30
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