OPERATION MANUAL

15VX
MINI EXCAVATOR

SERIAL NUMBERS:
WRO003011-up

ITHI

IHI Construction Machinery Limited

PUB. No.1

0711 USA



FOREWORD

Thiz manual contains safety, operation, maintenance, and adjustment information.
The procedures are designed o provide the best performance of the machine in an
effective and economical way. In order to obtain it, remember the next basic rules.

* This manual should be stored in the operater's compartment in the literature
holder or seat back literature storage area.

* Before inspection, maintenance or operating the machine, read and
understand this manual completely.

* Since all of the explanations in this manual may not be thoroughly understood
at first, repeat reading it until abilities as an operator are obiained and
developed for proper operation.

* Further abiliies as an operator ocutzide of descriptions in this manual can be
cbtained from the experience during nermal operations and under proper
supervision.

* The illustrations in this manual are used first of all to let you pay atiention.
They do not show all of illustrationz in this manuwal. Because of continuing
improvement and advancement of product design, the shape of machine in
the iflustrations may be partly different from your machine. Please understand
it. Whenever a gquestion arizes regarding your maching, or this publication,
please consult your local IHI distributor for the latest available information.
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SAFETY INFORMATION

We offer vou basic and important rules and precautions for safe operations.

Read, understand, and observe them before starting operation. This is the most essential
way to prevent accidents.
Wrong operation, ingpection, or maintenance can cause personal injury or death.

Throughout this manual and on the machine, precautions are provided with ﬂ marks
and classified by the words “DANGER”, "WARNING", and *CAUTION" according to
their extent of danger.

The classification is as follows ;

I =) indicates an imminently hazardous situation which, if not avoided, will
result in death or serious injury.

4\ WARNING indicates a potentially hazardous situation which, if not aveided, could
rezult im death or serious injury.

A indicates a potentially hazardous situation which, if not avoided, could
* result in minor or moderate injury. It may also be used to alert against
possible damage to the machine and its componenis.

We have made every effort for you to prevent accidents during operation, however, we
cannot be held responsible for predicting every kind of danger in-all operating conditions.
It iz the cwner or user of the machine who is responsible for ALWAY'S paying attention to
operate the machine; as well as reading and undersianding thiz manual encugh to obiain
the essential knowledge and skills fundamental to comect machine operation.

- 44 WARNING -

* BEFORE inspeciion, operation, or maintenance of the machine; be sure fo
read and understand thiz manual.

* [Incomect operation or maintenance of the machine can cause the accident
and =enous imjury or death.

* Keep this manual on hand during operation go that you can immediately
consult it when necessary. IF it should be missing or damaged, place an order
from IHI distributor for a replacement.

* There are various kinds of federal, state, and local regulations that effect
construction and industrial machinery. Since the regulations are subject to
change, and differ from one locale to ancther, it is impossible for uz to provide
such information in this manual.

It iz the responsibility of the owner or user to be familiar with the regulations.

» Specificaionz and materials of the machine are subject to change without
any obligation on the part of the manufacturer.
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SAFETY TIPS

This section explains safety tips which you
will find throughout this manual and on the
machine.

Pericdically check labels and plates
containing those tips for damage.

If they are damaged, clean or replace them.
For replacement, contact your local IHI dealer
with their Pariz Mumbers in the Pars
Catalogue.

Remember that the zafety fipz that we
provide cannot cover every kind of danger
that you may encounter during operation.

1-1 GENERAL

OBSERVE THE BASICS FOR SAFE AND
EFFECTIVE OPERATION.

The operator's knowledge, skills, and
experience are the most important to ulilize
the machine. Therefore, be sure to
underztand cperation procedures and fo take
necessary fraining.

OPERATOR SHOULD BE QUALIFIED.

Only qualified operators should be authorized
to operate the machine, and thoze zo
authorized should do so only when physically
and mentally alert.

The operator should be to be familiar with the:
hazards and necessary safely measures
unigue to the operation of hydraulic
excavators.




READ AND UNDERSTAND THE
INSTRUCTIONS AND WARNINGS.

Thiz manual. plates, and labels on the
machine contain necessary instructions and
warnings for safe operation. You are
supposed to read and understand them first.
If you should ignore them, injury or death may
cgccur. Do not leave what you do not
understand as it is. Your IHI distributor is glad
to answer any question.

If the manual, plate, or label is missing or
damaged, contact IHl distributor for
replacement.

OPERATOR SHOULD BE IN GOOD
HEALTH.

Operator should be physically and mentally
alert, which is one of the best insurance
against an accident.

NEVER operate the machine under the
influence of alcohol. medication, or

intoxication.

WEAR PROPER WORKING CLOTHES.

Wear working clothes that closely fit
operators. Avoid loose jacketz, shirt sleeves,
rings, and other jewelry which may be caught
in moving parts. Avoid also oil stained or
damaged garments. Shoes should be clear of
greasze or mud before operation.

Always wear required protective items such
as hard hats, safety glaszes. reflective
clothing. safety shoes, and ear protection as
required,




PERFORM “WALK-AROUND"
INSPECTION.

Walk arcund the machine to check safety
guards, plate=. and other relaled paris are zai
in place. Do not attempt to operate the
machine when any unsafe condition is
detected.

NEVER ASSUME ANYTHING
GUARANTEED.

Mever assume that everything is all right at
the start of a work day just because it seemed
satizfactory at the end of the previcus work
day. Before beginning each days operation,
thoroughly inspect the entire excavator for
zigns of vandalism.

MAKE A WORK PLAN.

Pricr o operation, investigate your job site
sufficiently. When any obstruction or hazards
are detected, mark it so that all personnel are
aware of it. Avoid any oversight that may
cause serious accident.

Observe a local weather forecast and discuss
well work procedures and et all personnel
knocw them without exception.

SAFETY




WATCH FOR UNDERGROUND UTILTIES.

Mark the location of underground utilities
such as gas lines, sewers, and power lines
before any digging operations. If necessary,
the wutilities should be temporarily
discontinued.

CHECK THE JOB SITE.

ALWAYS check the job site for grade and
stability of the ground, ventilation, depth of | \ A
water and ambient obstructions. Avoid
operating your eguipment too close to an

overhang. ‘L'}

|I-|'[ a.F;'-'-i ; II__.,_"\;_.& .ﬂ"‘,
Since this machine iz not provided with anti- '-.«-_- _._...!-l]fl‘.-' ’
explosion design, NEVER use it ingside a e -.‘=- R H
twunnel or in explosive environment to aveid oy ¥

hazard caused by an explosion.

CLEAR ALL PERSONNEL FROM THE
MACHINE AND AREA.

Be sure to barricade the job site to prevent
eniry of the unauthorzed. Confirm that there
is no one around the machine before starting

the engine or operating the machine.
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MAINTAIN GOOD VENTILATION.

Take a countermeasure to Vent the exhaust
gas to the cutside to start and operate the
engine, in a pit, tunnel, or french. Insuch a
place, the air frends to stagnate. It iz very
dangerous to inhale the exhaust gas.
Remember, exhaust gas can Kill you.

DO NOT MODIFY THE ROPSTOPS.

Do not modify the ROPS/TOPS unless
instructed to do so ininstallation instructions.
Medificafions such as welding, drilling or
cutting can weaken the struciure and reduce
the protection it provides. Adamaged ROPS/
TOPS can not be repaired — it must be
replaced.

1-2 MOUNTING AND DISMOUNTING

CAREFULLY MOUNT AND DISMOUNT
THE MACHINE.

ALWAYS use steps and nandholds to mount
and dismount the machine.

Hold the handholds with both hands and face
the machine keeping a contact with at least
three pointz of the steps and handrails.

NEVER hold control levers at mounting and
dismounting.

NEVER not try to mount or dismount the
mawing machine.

NEVER jump off the machine.

Do not try to climi on or off the machine with
implements or supplies in your hand.
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1-3 BEFORE STARTING THE ENGINE

FOLLOW THE NEXT PRECAUTHIONS.

* Clear all personnef from the machine and
the area.

* Mowve all control levers to the NEUTRAL
position before starting the engine.

* Inspect the condifion of the zeat belt and
mounting hardware. Replace any
damaged or wom parts.

* Fastenthe seat belt (i equipped) securely.

* Adjusi the operator's seat to be able to
depress the pedal completely.

Adjust the
operator's seat

Fasten the seat belt.

1-4 S5TARTING THE ENGINE

* ALWAYS ziari the engine only from the
operator’'s seat following the starting

procedure in this manual. H"x.

- #\,«

* When the start switch or controlz are \\ﬁ' )
4

tagged with “Do Not Operate”, do not stari
the engine or move any of the controls.

* NEVER short across the starter terminals
or across the battery.
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1-5 BEFORE OPERATING THE MACHINE

FOLLOW THE NEXT PRECAUTIONS
RIGHT AFTER STARTING THE ENGINE.

* Clear all perzonnel from the machine and
the area.

* Make zure the machine horn and all other
warning device are working properly.

* Be zure all Windows are clean.

* Check for proper operation of all controls
and protecive devices while moving slowly
in an cpen arsa:

* When any defect iz detected, immediately
report it.

CONDUCT WARM-UP BEFORE
OPERATION.

It is= ESSENTIAL to conduct warm-up
operation after staring the engine in order to
run the hydraulic fluid smoothly.

The pumps may squeak because of the cold
and thick hydraulic fluid, which results in the
damage to the pumps.

ALWAYS iake a time to warm up the fluid with
running the engine at a iow speed to mainiain
the FREE FLOW OF OIL.

BE SURE TO LOCK DOORS AND OTHERS.

Be sure to lock doors, front windows, and lids
before starting cperation.
Cperating with unlocked doors may cause

personal injury.

Crushing of finger or hands.

1-7
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1-6 OPERATING THE MACHINE

KEEP EACH OPERATION SECURED
FOR SAFETY.

Conduct every operation with great care for
safety. If vou operate the machine roughly, i
may cause damage to the machine, degrade
the machine performance, and result in
SEenous accidents.

OPERATE CONTROL LEVERS IN A WISE
WAY,

Do not get angry with the control levers when
vou cannet operate the machine as desired.
It may degrade the machine performance
and damage the machine instead of
improving the situation.

ALWAYS consider the machine capacity and
take a time to clear problems in the best way.

OBSERVE THE NEXT PRECAUTIONS
FOR SAFE OPERATION.

* Do not read.

* Do not drink.,

* Do not eat.

* Do not be distracted. If you have to divert
yourseif from the machine operation, stop
the operation first.

ALWAYS OPERATE THE MACHINE
ONLY FROM THE OPERATOR'S SEAT.

MNEVER atiermnpt fo operate the excavator
from any position exceptthe operator's seat.
If you operate the machine from any other
position, such az standing by the window or
door, you may operate the machine
inaccurately, which can cause seriocus injury.
Remember that you should not get on or get
off the moving machine to be seated or io
leave the machine.
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WATCH FOR OVERHEAD WIRES.

4k DANGER

Care must be taken that the boom does not Should contact cccur, 2tay on the machine
contact, or even close to, overhead wires. untl the boom is deared or undil the cumrent

iz tummed off. Keep all perzonnel off the
Know the maximum height and around of the machine. if you must leave the machine,
machine. When working near overhead JUMP, DO NOT STEP OFF.

P

electrical lines, keep a distance of at least 10
feet {3 m) pluz an additional 4 inches {100

rmim) for each 1, 000 wolts over 50.000 volts. S

Check for local and state codes, which may 1'11___;_
4 ] L

require a greater distance for safety. Treat all ._'_'n

fines as energized. N

\H“ﬂ-_

;*"ét

DEATH OR INJURY MAY RESULT FROM ! = Jin
CONTACTING ELECTRIG LINES. f Jone

ALWAYS CONTACT THE ELECTRIC POWER
. M

LINE OWNER. THE ELECTRIC POWER SHALL
BE DISCONWECTED OR THE POWER LINES
MOYED OR INSULATED BEFORE HRACHINE
GPERATIONS BEGIN,

HEVER QPERATE THIS MACHINE WITHIN
IGFEET{Im) OF ELECTRIC POWER LINES.

MEVER LEAVE LOAD SUSPENDED IN
THE AIR.

NEVER leave the load suspended in mid air,
when the machine is out of service, or you Electrical shock / erectrocution
have to leave the machine. ALWAYS put
down the bucket or load onto the ground.
Should a malfunction occur, it could fall,
striking equipment or personnel.
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MEVER ALLOW ANYONE TO RIDE THE
ATTACHMENT OR THE LOAD.

MNEVER atiempt to lift personnel using the
attachment zince the machine iz designed to
excavate and move NOT personnel BUT
materialz. If you lose conirol of the
attachment in such a irial, the personnel will
be dropped down, which is likely to ocour,
NEVER LIFT, SWING OR LOWER A LOAD
OVER ANYONE OR ALLOW AJNYONE TO
RIDE TEE ATTACEMENT OR THE LOAD.

PROVIDE ADEQUATE TAILSWING
CLEARANCE.

Confirm that there is a sufficient clearance
around the machine for swinging operation.
The cperator tends to be unconscious of the
area behind the machine. Before tailawing,
make sure that there no personnel or objects
in such area.

—

1Y cauTion]
ALWAYS check for personnel or objects

around the machine before swinging.

NEVER SWING OVER PERSONNEL

Be sure that no personnel are working
around the machine before swinging.

Pay attention to invizible workers in a french
or pit in parficular. Follow the signal person's
direction not to swing over such workers.

1-10
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CAREFULLY TRUCK LOADING

Load the truck from the rear whenever
possible. NEVER swing the load over the
truck cab. “High altitude"™ dumping into the
truck iz a dangerous practice. Use the bucket
wrist action for precise dumping.

NEVER dump over truck cab. ALWAYS be
sure truck driver is OUT OF TRUCK CAB
and clear of the dumping bed when lifiing.

ALWAYS OBSERVE THE BUCKET AND
LOAD.

ALWAYS watch the moving bucket or load
carefully. Moving bucket or foad without care
may cause injury to perzonnel or matenals. IF
vou have to loock away from it stop the

machine.
<—

MEVER CAUSE PHYSICAL SHOCK TO
HYDRAULIC CYLINDERS.

Be careful to protect the cyiinder from any
damage during operation. The hydraulic
cylinder is not immune to physical shock. If
the cylinder iz collided or bumped, it may be
distorted.

1

-1
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TAKE S5IGNALS FROM OMNE SIGNAL
PERSON EXCLUSIVELY.

uze only signals which are predetermined
and commicn to all personnel. Only one signal
perzon should exclusively direct and give
signals to personnel

MEVER ALLOW PERSONNEL RIDE ON
THE MACHINE OTHER THAN
OPERATOR.

Only operator is authorized to be on the
machine during operation.

Hever let unauthorized personnel ride on the
machines.

. S92

CAREFULLY OPERATE THE BUCKET.

Show down the operafion when controlling the:
bucket or moving the filled bucket close to the
operator's cab in particular. which prevents
the load from being dropped into the cab.

1-12
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PREVENT THE BUCKET FROM HITTING
THE DITCH.

Be careful that the bucket will not hit the walls
of ditch or the bank during swinging
operation. This iz likely 1o occur when
conducting digging and dumping alternately.
Move the bucket slowty.

NEVER SWEEP WITH THE BUCKET.

Avoid sweeping the bucket like a broom in
order to level off ahead of machine. This
causes side strains and wear on the boom,
arm, and bucket.

DO NOT MOVE THE ATTACHMENTS TO
THE EXTREME ENDS OF THE STROKE.

If the rod is extended to the stroke end of the

cylinder, the shock applies a lange force to the
cylinder, which may cause a damage to the
boom or amm.

Operate the machine without moving the
cylinder to the extreme end of the stroke.

It is recommended to operate the
attachments near the stroke end of the

cylinder.

USE AN EXCLUSIVE MACHINE TO DIG
OR BREAK EXTREMELY HARD
MATERIALS.

Do not use the bucket to dig or break very
hard materialz like concrete. Thiz will cause
damage to the machine.

1-13



DO NOT OVERLOAD TO CYLINDER.

Do net forcefully conduct digging operation
beyond the capacity, which may overload any
cylinder and open iis relief valves. This
causes damage to the hydraulic system and
machine.

NEVER CONDUCT DIGGING
OPERATION WITH FALLING FORCE OF
MACHINE.

Do not raize off the rear of the machine from
the ground and drop it down for digging up.
This will cause excessive shock and damage
to the machine.

MEASURE DEPTH OF WATER AND
CHECK CONDITIONS OF RIVERBED
BEFORE FORDING

Before fording, measure the depth of water

and check the riverbed for holes. bumps, and

any dangerous condition by following the

next:

* Measure the depth of water first

* Stop the machine and swing the bucket
under the water to detect any bump or
obstacle.

* Lower the bucket to measure the depth of
water and detect holes occasionally.

OBSERVIE THE ALLOWABLE WATER
DEPTH.

Allowable depth of water is limited up to the
center of the upper rollers.

Be sure to lubricate long-soaked parts until
old grease comes out of the bearings.

Allowable water depth

1-14



DO NOT CRAWL WITH THE BUCKET.

Do not drag the bucket on the ground by
crawling. Level the ground with proper
equipments in a correct way.

UTILIZE THE BLADE FOR DIGGING
OPERATION.

Uze the blade az a stabilizer for digging and
follow the next precautions.

* Keep the entire blade contact with the
ground. If the blade stays at an angle {o
the ground, or iouches the ground partially,
it may be damaged or loose its balance.
To avoid this, level the ground first.

* Do not use the blade to excessively raise
the fracks. Lower the blade only within a
range where the tracks behind the blade
lift slightly to ground the blade as a
stabilizer.

MAINTAIN ACORRECT BLADE POSITION.

if you need to conduct the deep digging with
the blade, do not raise the blade so that the
blade will not contact with the boom cylinder.
Position the blade to rear if it is not necessary.

1-15



TOPS THAT PROTECTS YOU FROM
BEING CRUSHED BY THE TIPPED-
OVER MACHINE

The cab-type machine is eguipped with a
TOPS (Tip over protective structure) as a
standard specification.

The canopy-type machine is not equipped
with a TOPS as standard, however, when the
danger of tumover is expected while warking
on a soft. uneven. or included, we
recommend the use of TOPS canopy. Hever try to jump out
Be sure to fasten the seat belt while operafing

the machine

NEVER try io jumip out of the cabin when the
machine falling down. Thiz may crash an
operator to. serious injury or death.

TOPS canopy is avoidable az option.
Consult your local IHI dealer.

THE FRONT GUARD PROTECTS AN
OPERATOR FROM FLYING OBJECTS
THE FRONT.

When braking materials with the machine
and cbjects are likely to fly from the front, the
front guard shall be equipped. If it iz not
equipped, fiying objecis may cause injury or
death.

The front guard is avoidable as option.
Consult your local IHI dealer.

FOPS (TOP GUARD) FROTECTS AN
OPERATOR FROM FLYING OBJECTS.

When working undemeath ciff or destroying
a building with the machine, the top guard
shall be eqguipped.

Use the top guard to protect the operator and
watch falling object Otherwise falling cbjects
may cause injury or death.

The top guard is avoidable as oplion. Consult
vour kocal IHI dealer.

FOPS: Falling-object protective siruciure.

1-186
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SECURE FOOTING FOR SAFE
OPERATION.

Check, that the machine fooling is level and
firm to avoid the skid or overturn, i you need
to operate the machine on the shoulder of a
road or a grade. check the ground for
levelness and stability prior to operation.

BE CAREFUL TO PREVENT TURNOVER.

The operating radius should be as small as
possible when using the heawy bucket, and
zwing the boom slowly to prevent a tumover.
Also, watch for buried objects during digging
operation o prevent a tumaover.

AVOID UNDERCUTTING THE MACHINE.

Do not try to dig close to the machine. If you
undercut the maching, the foofing may easily
collapses. Recede from the digging site
enough to keep a distance.

1-17



OBSERVE FOOTING AT SWINGING.

To avoid tipping of the machine in swinging
mofion, check the machine fooling whether i
is level enough or not

OBSERVE PRECAUTIONS ON
OPERATION ACROSS TRACKS.

Pay attention to avoid turnover of the
machine when lowering and swinging the
boom from the blade side o either side of the:
machine at the same time. Since the width of
each track iz shorter than its length, ztability
is poorer over side than on the blade side.

n a grade, operate the machine slowly with
the retracted arm in a reduced working
radius.

OBSERVE PRECAUTIONS WHEN
OPERATING WITH LONG ARM.

Observe the following precautions to use the
long anm.

(I) Do not use any combination of arm and
bucket that we do not specify.

() Do not use the breaker attachment.

(3 Do not lower and swing the boom at the
same time on a soft ground or grade.
Operate the machine slowly with the
retracted anm in a reduced working radius.

1-18
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REMEMEBER OPERATING LIMITS.

1. Ground conditions

The, ground should be level and firm for
safe aperation.

If you have o operate the machine on a
grade. the machine should be parallel with
a-grade. Do not have it cross a grade.

If you have to operate the machine on a
soft or unlevel ground, carefully operate
the machine to avoid sericus accidents
like a turnover.

OH SOFT GROUMND OMN UNEVEN GROUMND

2. Use of attachment

{1} When using the longer arm, great care
should be taken. If tends o reduce the
machine stability and limits the buckst
size. Slowly operate the machine with
the longer arm and waich the ground
condition.

(2} When using the larger bucket, great
care should be taken. It tends to
reduce the machine stability. Slowly
operate the machine with the larger
bucket and waich the ground
condition.

(3 ALWAY'S use a bucket whose capacity
meets the specification.

1-18
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LIFT COORDINATOR

Cne person should assume responsibility for
coordinating all facets of the lift. He must take
into consideration the operator, the machine,
other personnel. bystanders and the
surmounding area. He must be totally alert to
the hazards involved, hawve in-depth
knowledge of proper procedurss and
exercise good common sense all fime.

DO NOT OVERLOAD LIFTING

Prominent among the safely measures
unique to hydraulic excavaiors is the scle
reliance upon the manuiacturer's koad rating
chart az a guide to liffing capacity. Relying
upon signs of fipping to wam of overlcad can
resuli is machine damage or personal injury.
Lifting capacity in excavators is usually
determined by hydraulic and structural
fitness, not tipping load. Before making a list,
ALWAY'S consult the koad rating char in the
operafor's cab.

Stay within the [iffing imits when laying pipes.
Remember, you may be abie o lift the pipe
close in at ground level, but a3 vou reach out
and down, the liting capacity decrease, Ifthe
machine is not on level ground. an instability
will result, which could cause tipping. ahways
uze short slings to prevent excessive load
2wing.

FYcAuTiON §

There may be some local government
requlations regarding the use of excavators
to lift heavy objecis. Please observe those

requlationz where they apply.

CHECK THE 5LING CABLE AND DEVICES.

ALWAYS be certain that zlings, ties and
hookz are properly placed, secure, of
adequate capacity and good condition before
fifting materiaks

1-20
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LIFT THE UNDERCARRIAGE IN A
PROPER WAY.

Do not [t up the machine excessively or in

incomect direction, which may causze a
turnover,

In particular, avoid [fing up the machine with
the extended arm at an angle with the
machine.

o —
&-‘I-;ﬂ“ .1. AR,
=

When vou have to §ft up the machine.
AR

pasition the tracks either parallel with or at
right angie with the machine.

POSITION THE ARM VERTICALLY.

Do not try to lift up the front end of the fracks
with the arm cylinder or bucket cylinder fulky
extended.

Position the arm vertically against the ground
for lifting.

MEVER USE THE BLADE TO EXTRACT
PILES.

Do not use the blade to lift up the machine to
extract a pile. The great force of the blade
cylinder overloads the machine, the
attachment. cylinders, and other parts, which
may cause serous accidents.
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1-7T SAFE TRAVEL

ALWAYS CHECK THE TRAVEL
DIRECTION.

ALWAYS check in which direction the
superstructure faces before controlling the
fravel levers. The machine is likely to travel in
the opposite direcion to your expectation
when the supersiructure directly faces to the
rear.

MAINTAIN OVERHEAD CLEARANCES.

ALWAYS be on the alert for overhead
obstacles and be sure there is adegquale side
clearance when traveling. Get the assistance
of the man on the ground when clearances
cannot be ascerained from the operator's
pazition.

CAREFULLY TRAVEL THE MACHINE IN
A NARROW AREA AND LOW
CLEARANCE.

NEVER iravel in an area where persons are
coming and going or there are many objects.
ALWAY'S keep a safety distance around the
machine. In a narmow area. place a signal
person o guide the operator.

Before fraveling, keep away persons from the
fraveiing range.
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CAREFULLY GO DOWNHILL.

Keep the bucket 200 mm to 300 mmi(E)above
the ground while traveling on a grade.
When the machine skids or loses its balance,
immediately put down the bucket onto the
ground and stop travel

Do not ravel down in backward direction.
When traveling over any object, keep
attachment close to the ground and slowdy
travel.

* When raveling uphill, or on a slope, keep
the boom on the uphill side of the machine.

MEVER STEER ON A GRADE.

NEVER =steer on a grade or unsiable ground,
which causes a tumover.

MNEVER fravel across a grade.

When traveling on a grade, travel up and
down in parallel with the grade. Be careful to
travel on the frozen ground since the machine

tendsz to skid or fall down.

CHECK BRIDGES ARE SAFE.

Check the capacity of any bridge to be
crozsed o determain whether it will support
the machine’s weight.
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SLOWLY TRAVEL THE MACHINE IN
SPECIAL CONDITIONS.

Travel slowly when the ground iz rough or
covered with chunks of rock. Control the
travel speed with the engine throttle lever.
MNEVER cause shocks to the tracks and the
machine.

POSITION THE DRVIE SPROCKET TO
THE RIGHT POSITION.

ALWAYS travel with the drive sprocket fo
rear. Keep the drive sprocket 1o rear in long
travel in particular. If you position i o front,
wear at the lower siruciure will be enhaniced.

UTILIZE MATS AT A SPECIAL JOB SITE.

Uze mats made of lumbers to support the
machine on the zoft ground orin a marsh.
Use the clean and lewvel mats for safe
operation. Remember that the mats cannot
support the machine in every condition.
Carefully check the job site first and confirm
that safety can be secured by the mats.
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ALWAYS MAKE SLOW TURNS.

ALWAY'S try to make slow tums as much as
pozssible other than emergency. Sharp urns
or standing pivol twrns will shorten the
machine useful life.

Slowity change the travel direction on the
unlevel or rough ground. Shamp ums tends to
overstress the crawler.

1-8 TOWING

CAREFULLY TOW THE MACHINE.

If the machine sinks down on a soft ground
and cannot crawl up by itself, a wire rope
should be attached to the rear axle and the

machine should be towed by a towing
machine.

MNEVER attach the wire rope to the towing
hook at the rear axle, which causes damage
to the axle and the hook, and personal injury

may CCCUr.
®

USE THE TOWING HOOK PROPERLY.

The towing hook is used to tow for lighbweight
material. The maximum allowable towed
weight iz 500kg.

MNEVER iow the machine with the fowing
hook, which may damage the towing hook
and cause a personal injury.

Keep the io line angle to a minimum. Do not
exceed a 30° angle from the siraight ahead
position.
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1-9 SAFE TRANSPORTATION

CAREFULLY LOAD AND UNLOAD THE
MACHINE.

ALWAYS |ocad and unload the machine on
the level ground.

Use a ramp that has sufficient sirength, width,
length, and thickness.

Remove ice, snow, of sippery material from
the ramp and ruck deck before loading.
NEVER make a turn on a ramp.

Do not raize the boom excessively at loading
and unloading.

%

NEVER LOAD AND UNLOAD THE
MACHINE WITHOUT RAMPS TO
PREVENT TURNOVER.

NEVER lift up the machine using the boom to
ioad and unload the machine on and cut of
the truck. This is very dangerous.

ALWAYS ensure that a ramp has sufficient
strength and length to accommodate the zize
and weight of the machine.

OBSERVE PRECAUTIONS ON
TRANSPORTATION.

Be sure to engage the swing lock.

Block tracks and secure the machine o the
truck before transporting.

Prior to fransportation, check the fravel route
for clearances around the trock and the
machine.
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1-10 PARKING THE MACHINE

BANKS AND S5LOPES

NEVER leave the machine on or near any
bank which may case. or on the edge of an
excavation which might give way. Back the
machine away from such areaz which itis to
be leftidle or unattended for more than a brief
period. Whenewver possible. park on level
ground.

DO NOT PARK THE MACHINE ON A
GRADE.

If vou have fo park the machine on a grade,
ALWAYS lower the bucket and the blade onto
the ground and block the machine.

OBSERVE PRECAUTIONS WHEN
PARKING THE MACHINE ON THE
ROAD,

If youl have to park the machine on the road,
use appropriate flags, barners. flares, and
waming signalks.

OPERATOR LEAVING MACHINE

ALWAYS lower aftachments fo rest on
ground and stop engine before leaving the
machine unattended.

Engage all locks, turm off the start switch, and
remove the starl key. Lock the windows and
doors.
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1-11 SAFE MAINTENANCE

KEEP ROUTNE MAINTENANCE

Maintenance work can be hazardous if not
done in a careful manner. All personnel
should realize the hazards and stricty follow
gafe practices. before performing any
maintenance or repair work. consult the
instruction manual.

Before maintenance, stop the engine and do
not conduct any operations.

PERFORM MAINTENANCE WORK
CORRECTLY.

While maintenance work is being done, that
starting controlz ghould be TAGGED. the tag
should be removed only by someone who is
aware of the circumstances, and who can
assure that it is safe to do so.

ALWAYS CLEAN THE MACHINE.

Maintain the machine clean for safe
operation.

Remove dirt, grease, maintenance tool from
the operator's cab for secured control.
Clean the window to obtain good sight

Do not place anything flammable around the
machines.

SET HYDRAULIC PRESSURE
CORRECTLY.

Oy qualified person is allowed to gauge and
adjust the hydraulic pressure following the
specified procedure and using the correct
gauge if necessary.
If there is no qualified person, consult your
local IHI distributor.
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PREVENT CRUSHING OR CUTTING.

Before ANY kind of adjustment or zervice of
the machine, stop the enging and do not
operate the machine.

MNEVER fuel or lubricate when the engine is
running.

MEVER LEAN OUT OF THE WINDOW.

Keep your body inside the operator's cab.

The boom may fall down onto you if the boom
control lever is accidentally pressed.

If the window is missing or broken, replace
immediately.

SUPPORT THE UNDERCARRIAGE
WHEN WORKING UNDER TRACKS.

NEVER allow anyone to work undercarmiage
that is lifted and not properdy blocked.
Check that the machine is supporied
sufficiently by the blocks and will not fall
down. Do not keep the machine lifted up only
by the boom and arm. Altach a waming tag to
wamn, “D0 NOT OPERATE".
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PREVENT FIRE OR EXPLOSIONS.

Keep away fuel, lubricant. and coolant from
any fire or heat. Mozt of them are very
flammable.

NEVER place flammable materialz or objects
close to fire or heat.

NEVER SMOKE WHILE REFUELLING.

NEVER zmoke while refuelling or in a place
close to flammable objects.

DO NOT TOUCH BATTERY
ELECTROLYTE.

Battery post, terminalz and related
accessories contain lead and lead
compounds. Wash hands after handling.

Batiery acid will burn skin, =at holes in
clothing, and cause blindness if splashed
into eyes. If you spill acid on yvourself flush
skin immediately with lots of water. Apply
baking zoda to help neutralize the acid.

If acid gets in your eyes, flush immediaisly
with large amount of water and seek proper
medical treatment immediately.

When servicing battery remember that a
lead-acid storage battery generates (when
charging or discharging) hydrogen and
OXYgEn —a very explosive mixture. A spark or
fiame could ignite these gases.

Always wear safety grasses and groves Eye protection required
when working with battery.



[ 1

SAFETY H

ALWAYS RELEASE PRESSURE
BEFORE DISASSEMBLING HYDRAULIC
LINES.

Before disconnecting hydraulic fluid lines
on a hydraulic machine, be sure you.

* Place boom on the ground or have it
supporied.

* Shut off engine.

* Always release any pressurized air on
hydraulic tank.

* hove control levers and pedals repeatedly
through their operating positions 1o relieve
Pressures,

PRESSURIZED HYDRAULIC FLUID CAN
PENETRTE THE SKIN AND. CAUSE
SERIOUS INJURY OR DEATH.

Therefore, be sure all connection are tight
and that lines, pipes, and hoses are in good
condition before starting the engine.

Fluid escaping from a small hole can be
almost invizible. Use a piece of cardboard or
wood, instead of your hands, o search for
suspected leaks.

If you are struck by escaping hydraulic fluid
under pressure, sefous reactions can oocur
if proper medical treatment iz not
administered immediately. .

NEVER WATCH THE RELIEF VALVE
WHEN ADJUSTING TRACKS.

NEVER watch the relief valve When senvicing
the tracks. Position vourzelf not to be
splashed with grease. Grease used o adjust
the tracks is highly pressurized and can
Cause SEnous injury or death.

Carefully read and undersiand the
maintenance procedure for rack adjustment.

1
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BE CAREFUL TO ROTATING AND
MOVING PARTS.

Do net come close to all rotating or moving
parts such as a fan belt.

Do not allow any object 1o come near maoving
parts.

It will be repelled and thrown out, which may
cause personal injury.

BE CAREFUL TO HOT ENGINE AFTER
THE MACHINE STOPS.

NEVER touch the engine or muffler right after
the machine is stopped. It iz very hot and
causes bums.

CAREFULLY HANDLE THE ENGINE
COOLANT.

MNEVER try to open the coolant filler cap while
the engine iz running or right after the engine
iz stopped. If the cap is open. the very hot
steam will blow out. which causes serious
bums. Wait until the coolant temperature
goes down.

Slowly open the filler cap to release the

pressurs.
Do not touch the engine coolant directly. It

may cause injury to your skin. Wear gloves or

uze a cloth to handle . NEVER drink it. or . .?-_1‘-
MNEVER let it come in contact with vour eyes. 4 5

Before draining the engine coolant. cool
down the radiating systems.

If you drink antifreeze. IMMEDIATELY have
it thrown out and call for emergency medical
cure.

Do not leave any tool an the machine after
maintenance and place it in place before
re-starting operation.
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1-12 WARNING SIGNS AND LABELS

There are several speciiic safty signs on your machine. Their exact location and
description of the hazard are reviewed in thiz section.
Piease take the ime to familiarize yourself with these salety signs.

Wake sure that you can read all safety signs. Clean or replace these if you cannot
read the words ar see the pictures. When cleaning the labelk use a cioth, water and
soap. Do not use solvent, gasolin, efc.

You must replace a label if it is damaged, missing or cannot be read. If a label is
on a part that is replaced, make sure a new label iz installed on the replaced part
See your IHI dealer new labels.

Located waming lavels
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lHustrated Recommended liustrated Recommended
aymbaol expantion symbol expantion
@ @
Sign indicaies a hazard of
ﬂ Ibeing crushed or run over
8 by unexpected mo bing of
stopped machins.
@=p||  Lower working device to
| || kocke position and remove
i with before
Read manual before operason, :;i‘:;}?mhmﬁfﬂu
maintenance, disassembly, = Part Mo.: D406 272 00
assembly and transporiaion.
« Part Mo.; D406 273 00
@ @

0

Sign indicates an electrocion hazard
i rrachine is broutht too near electric
power lines,

Heep a safe distance from electric
power lines.

= Part Mo.; D406 271.00

[

(5 Sign indicates a hazard
of being hit by the
working device of the
rrizchine.

Kesp awsy from
rrachine during
operaficn.

« Part Mo.; O=08 653 0d

{7) sign indicates a hazard of
rotsting parts, such as fan.
Tum off before inspecion
and rairdenance:

« Part Wo.: D05 508 00

Sign indicates a crush hazand
by rotafion of upper structure
of the machine.

Kesp awsy frrom swing area
of machine.

« Part Mo.: D406 283 00

(&) Sign indicates a hazard of
ratating parts, such as beft.
Tum: off befiore nspection
and maintenanoe.

« Fart Mo, D205 368 00

¥

L N

Do not put your hand inthe machine.
Cherwise, your might get your hand

caught in it.

« Part o, D408 282 00
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Mustrated Recommended Ilustrated Recommended
symbol expantion symbol expantion

hazard from handing the cable.
Read manual for safe and proper
handing.-

= Part Mo DH05 383 00

(B Sign indicates a bum hazard from spurting
hiot water or of if mdiator or hydradic tank &
uncapped while hot aow radiator or hydnailic
tank to cool before remaoving cap.
= Part Mo.: D405 503 00

i Sign indicates a hazard of flying pluyg from
track aduster that could cause injry.
Read mamaal before adjusting rack for safe
and proper handling.
= Pant Meo.: D405 505 00

i DANGER!
Artach a DO NOT OPERATE waming tag to siast switch or confrols
b=fore senvicining or repeainng the machine.
Do not start the engine or move any of fhe controls if thedr is
DO MOT OPERATE or simdar warming tag attachad to the start switch
or eontrols.
Kieep in the tool box do not use waming tag.
= Pari ho.: D405 323 00

D0 NOT OPERATE
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OPERATION H

(1) Bucket

{2) Bucket Link

{3) Arm Link

{4) Tooth

{5} Bucket Cylinder
{6} Arm

{7} Track Shoe

{8) Boom Cylinder
{9} Boom

{10} &rm Cylinder
{11) Boom Swing Cylinder

2-1 NOMENCLATURE

(1.2} Fuel Tank 123 Rotary Joint

(13) Muffler (24) Guide Plate

(14} Engine (25) Control Valve

{15) Radiator and Qil Cooler (2€) Track Roller

(16) TOPS Canopy (27} Swing Drive (with motor)
(17) Air Cleaner (28] Swing Bearing

(18) Retum Filter (29} Track Adjuster

(19} Battery (30 Front Idier

(20) Hydraulic Tank (31) Blade Cylinder

(21} Hydraufic Pump (32) Blade

(22) Travel Drive (with motor)
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2-2 CONTROLS AND INSTRUMENTS

ELECTROMNIC
MONITOR PANEL

{1} Engine Ol Pressure (7} Light Switch {14} Travel Lever
Waming Lamp {8} Engine Start Switch {15} High Speed Travel Pedal
{2) Charge Warning Lamp (9} Hom Switch {16) Blade Lever
{3} Heat Indicate Lamp (10} Control Shut-Off Lever  (17) Boom Swing Pedal
{4} Fuel Level Gauge (11) Left Operating Lever (18} Operator's Seat
(2} Water Temp. Gauge (12) Right Operating Lever  [19) Seat Belt
{6} Service Hour Meber i 13) Engine Throtie Lever

2-2
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ELECTRONIC MONITOR PANEL

1. MONITOR LAMPS

HO8

PRESS

(1) Engine Oil Pressure Warning Lamp
When warning lamp comes on and the action
alarm sounds with the engine running, stop the
engine. This indicates insufficient oil pressure.
Check the engine cil level and have any

necessary repairs made before starling the
engine.

(2} Charge Warning Lamp
Thiz indicates a malfunction in the electrical
charging system.
If the light comes on while the engine is running,
check the electrical system.

(3 Heat Indicate Lamp
Held teh engine start switch in the HEAT position
for approximately 4 seconds. The heater is
activated and the indicator comes on.




g‘ OPERATION |

2. GAUGES and METER

@) Fuel Level Gauge
It indicates the amount of in the fuel tank. Add
fuel immediately when the gauge indicates the
levei is in the E range.
F : The fuel tank is full.
E : Fuel level is too low.

(5) Water Temperature Gauge
This indicates the engine coolant temperature.
Upon stari-up, the lowest “White™ range
indicates. While running the engine, with out load
and low idling wamming up.
The “Green” range is the normal operating

Red . H
temperature. @I
Green

WATER TEMP

The “Red" range indicates overheating.

If the gauge indicate red range, reduce machine

operafing speed and keep the engine at low idie Whits” ¢
until the engine is cobled down, Stop the engine.

Check the coolant. Check the fan drive belt. Have

ANy Necessary repair made.

s
4

& ®

B Service Hour Meter

Indicates the total operafing hours of the machine.
It should be used fo determine service hour :

cloo]e BY'cl

HOWARS

maintenance intervals,
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3. SWITCHES

(@ Light Switch
Push down on the [ )] marked of the switch to LIGHT

tum the light on.
Push down an the blank half of switch to tum the
working light off.

(B Engine Start Switch
F'Y CAUTION

if the the engine does not start afier 10
seconds, return the key to OFF and wait for two
minutes before retuming it to START.

OFF : The engine must bein the OFF position to Stop Operation
insert or remove the key. Turn the key switch to the (OFF)  (ON)

OFF position before frying to restart the engine. Preheat Start
Tum the key switch to the OFF position to stop the g (START)

engine.

0N : Tum the key clockwize to active the electrical
System. The key will refurn to the ON position
when released from the START position.

Engine Start Switch
START : Tum the key to the START position fo
crank the engine. Release the key as soon as the
engine stars.
Hom switch

HEAT : If the engine is hard to start in cold
weather, hold the switch in the HEAT position to
preheat the engine intake air. After approximately
4 zeconds the heater indicator on the monitor will
turmn off.

Horn switch '

Push down on the top of the right operating lever Right operating lever
to activate the horn.
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4, MACHINE CONTROLS

@ Control Shut-off Lever (Left Levere)
(for all hydraulic activation contorols)

. '
To mounting and dismounting the machine, be
sure to put the shut-off lever in the LOCKED
position.

If the lever is in the UNLOCKED posifion, upper
structure can swing and can result personal
injLry.

Locked : Move the lever back io the locked
position, This makes all hydraulic activation
contorols inoperable.

Unlocked : Move the lever forward to the
unlocked position. Thiz makes all hydraulic
activation controls operable.

i Left Operating Lever

[ Swing and arm controls ]
1. Arm Out: 5. Hold
Move the lever forward to move the arm out,

2. Arm In:
Move the lever back to mowve the am in:

3. Swing Right :
Move the lever fight to swing the upper structure
to the right.

4. Swing Left .
Mowve the lever ieft to swing the upper structure to
the left.

IS0 Pattern

5. Hoid :
When the lever released from any position, the
lever will return to hold {center position). Arm or
swing movement will siop.

Two Functions may be performed at the same
time by moving the lever diagonalky.
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i3 Right Operating Lever

[ Bucket and boom controls ]
1. Boom Lower: 5. Hold
Move the lever forward to lower the boom. 1. Boom 3. Bucket
Lower Dump
2. Boom Raise: S
Move the lever rear to raise the boom. f%‘z Boom
s Raise
3. Bucket Dump : 4. E;.Igt‘.:liﬂt Hr i

Move the lever right to dump the bucket. E

= :".-'" ? %, - 4
— I-r{:ﬁ:; > -
4, Bucket Dig. : : ﬁ . -':

Mowve the lever left o close the bucket

\W! &
5. Hold : _f_\
When the lever released from any position, the IS0 Pattern
lever will refurn to hold{center position) . Boomor
bucket movement will stop.

Two Functions may be performed at the zame
time by moving the lever diagonally.

i@ Engine Throttle Lever

Decrease (1) : Move the |lever to forward to
decrease the engine speed.

Increase (2) : Move the lever to the rear o
increase the engine speed.
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&0 Travel Lever

FIY CAUTION

* homal traveling iz when the drive sprocket
are under the rear of the machine. Blade are
under the front of the cab. Reverse fraveling
iz when the cab is over the sprockets. Both
the directional and traveling functions will be
reversed.

* Always travel with sprockeis under the rear of
the machine.

e

Forward Direction Travel :
Mowe the both fravel levers forward to move the
machine forward direction.

Stop »
Release the fravel levers o stop the machine and
apply the brakes.

Reverse Direction Travel @

Mowve the both travel levers rear to move the
machine reverse direction.

Refer to Traveling the Machine section of this
manual.

High Speed Travel Pedal

FI'Y CAUTION

* NEVER high speed travel on a grade or
loading and unloading the machine.

* When confrol shut-off lever is locked, does
not change to high speed travel.

Low Speed Travel

Release the pedal to low speed fravel. Select the
LOW speed fravel when driving on rough or soft
surface. Low is alzo ecommended for loading or
unloading from a trck.

High Speed Travel

Duaring push down the pedal to shift the high speed
travel. Select the HIGH speed fravel when driving
on a hard even surface.

T@EJQS:\\} '\
My Reverse

Travel

High Speed Travel
@ :pBEsh ﬁwn‘]
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&1 Blade Lever

The blade falls with its self-weight if pushing this
lever to forward when the engine siops. Be
careful.

Blade raise

Blade raise : Move the lever back to raise the
blade.
Blade lower : Move the lever forward to lower the
blade.

% Boom Swing Pedal
| - J

ALWAYS locked pedal when iz not in use. Unlocked ;f’f&
a4

& | Pedal Lock
Boom swing right : KF"‘J

Push down right on the pedal to swing the boom
to the right. b
Boom swing left :
Push down left on the pedal to swing the boom to .
the left. Swing Left " 5, "}

{8 Operator's Seat

: :

* Seat adjustment should be checked at the
beginning of each shift or when changing
operator.

* Lower the bucket on the ground, stop the
enging and then make adjusiment.

Seat Adjustment

Seat position can be adjusted forward or
backward and seat back tilt. Select the desired
position to allow full pedal and lever fravel.

To Adjust the Seat Forward or Backward,
Pull up and hold lever (1) and move the seat to the
desired position. Release the lever to hold the
zealk in the selected position.

To Adjust the Seat Back Tilt.

Pull up and hold lever & and tilt the seat back to
the desired position. Release the lever to hold the
seal in the selected position.

To Adjust the Seat Suspension.

Turning nob & clodowise increases suspension
stiffness and tuming it counterclockwise
decreases suspension siiffness.

2-19
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i SEAT BELT

!E! CAUTION E

ALWAY'S fasten the seat belt while operating the machine.
Before operating the machineg, be sure to inspect the zeat belt and mounting for
excessive wear and damaged. Replace if damaged.

1. Confirm that the seat belt (1) i3 not bwisted
and put it into the buckle {2) securely.

2. Adjust the zeat belt length according to your
body size.
Slighthy pull the el and confirm the belt (1)
iz locked.

3. Press the button (3) of the buckle (2} and
unfasten seat belt.

2-10
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2-3 BEFOPE STARTING THE ENGINE

The following items should be checked each dav before start-
up or the start operations.

® Walk-Around Ingpection
Inspect the loose bolts, traszh build up, oil or
coolant leaks, broken or worn parts. Inspect the
condition of the attachmentz and the hydraulic
components.

Inspect the operator's compartment for
cleanliness. Keep it clean.

Inspect any cracks in boom and amm pivet area
and cylinder mouniing brackets.
Repair if damaged.

Refer to Walk-Around Inspection in the
Maintenance Section.

W Lubrication
Perform the daily lubrication as required by the
Lubrication Chart.

B Pre-start Checks
Check all of oil, coplant and fuel levels.

Refer to the Daily in the Maintenance Section for
more detailed information.

B Seat and Seat Belt Checks
Adjust the seatto allow full fravel of the levers and
pedals when the operator is seated against the
seat back.

Inspect the belt mowniing hardware. Replace any
damaged or worn hardware, Keep the mounting
bolt tight.

Fazten the seat belt before starting the engine.

2-11
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2-4 STARTING ENGINE

Once the pre-star ingpection has been completed, the engine
may be staried.

Starting at Normal Temperature

FIY CAUTION

If the the engine does not ztart after 15
seconds, retum the key to OFF and wait for 15
seconds before retuming it to START.

Engine throttle lever

Start switch

1. Move Conirol shut-off lever to the LOCKED é@b

position.
2. Move all Controls to the HOLD position.
3. Move the engine throttie lever above the low to \,

medium position (advance about cne-third to one-

half).
4. Insert key D into the switch and tumn the switch Stop Operation

to the ON position. (OFF)  (ON)

5. Tum the switch to the START position.
Do not crank the engine for more than 15
seconds.
Allow the starter to cool for seconds before
cranking again.
6. Release the switch key after the engine stars.
7. Maowe the engine throttle lever to position LOW fo
allow the engine to warm.

Starting Im Cold Weather

Thiz engine has an inlet manifold heater for cold
weather starting. Do not use other types of
starting akds such as ether. Such use could
result in an explosion and personal injury.

Heater indicator
1. Repeat steps 1 through 4 in Stafing At Mormal

Temperature.

2. Hold the switch in the HEAT position to preheat
the engine intake air. After approximately 4
seconds the heater indicator on the monitor will
tum off.

This indicates that the engine is ready to start.

3. Repeat steps 5 through 7 in Stating At Normal
Temperature.

2-12
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2-5 JUMPER CABLE STARTING

Batiery gives off flammable fumes that can
explode.

When starting from another maching,
make sure the machines do not touch.
This will prevent damage io engine
bearings and elecirical circuiis.

Always connect the battery POSITIVE (+)
to battery POSITIVE (+) and and the
battery NEGATIVE (-) toc battery
NMEGATWE (—).

Jump only with a battery source and with
the same voltage as the ztalled machine.
This machine has a 12 volt starding system.
Uze only equal voltage for lump starting.
Uze higher voltage will damage the
electrical system.

Be =sure the start switch is in the OFF

position BEFORE attaching the jumper
cables to the machine to be started.

Usze of Jumper Cables

1:

Move boost start machine near enough
to sialled machine for the jumper cables
to reach. But., do not allow machines to
touch.

Lower the bucket to the ground.
Move all controls to HOLD. Stop the

engine on boost machine.

Dn stalled machine, tum the start switch
key to OFF. Tum of all accessories.

10.

1.

12.

2-13

Connect POSITIVE (+) jumper cable {red)
POSITIVE (+) cable terminal of
dizcharged batiery.

Do not allow positive {+) cable clamp to
fouch any metal other than battery
terminals.

Connect POSITIVE (+) jumper cable {red)
POSITIVE {+) cable terminal of boost
batiery.

Connect one end of NEGATIVE ()
jumper cable (black) to the
NEGATIVE (-} boost batiery terminal.

hMake final connecion of NEGATIVE {-)
cable to frame of the stapled machine {not
NEGATIVE (-) post) away from batieny
or fuel line.

Start the engine on the boost machine.

Wait a minimurm of two minutes for the
batteries in the stalled machine to partially
charge.

Attempt to stari the stalled engine.
Hefer to section on Engine Starting.

Immediately after starting the engine,
disconnect the jumper cables in reverse
order.

Conclude fallure analysis on starting/
charging system of stalled machine as
reqguired now that engine is running and
charging system is in operation.
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2-6 AFTER STARTING THE ENGINE

Py CAUTION f——

Keep engine speed low until the engine ol
pressure warning lamp goes out. If does
not go out within 10 seconds, sfop the
engine and investigate the cause before
starting the engine. Failure to do so, can
cause engine damage.

&

With any piece of hydraulically operated
equipment, it is EXTREMELY IMPORTANT
that the hydraulic fiuid be thoroughly wamed
fiuid-up BEFORE any work is begun. & warm-
up period iz time well spent in preveniive
maintenance.

Practice the following warmm-up procedure
before attempting full load cperations.

1. Allow the engine to warmn up at LOW IDLE
for at least five minutes.
Engage and disengage attachment
control levers o help speed warm-up of

hydraulic components,

2. Towarm up the hydraulic gil, move the
engine throtiie lever to medium engine

20°C at start-up.

4,

speed. Run the engine for about five
minutes whilke intermittentty holding the
bucket control lever in the bucket dump
position.

Operate the bucket control lever for 10 to
15 seconds and then return the control
lever HOLD position to ten seconds.

Move the engine throttle lever to
maximum engine speed. Run the engine
for an additional five minutes while
intermittently holding the bucket dump
position.

This will allow the. oil to reach relief
pressure, which causes it fo warm maore

rapidly.

Cycle all controls to allow warm cil to
circulate through alt cylinders and lines.

Obzerve the OK warning moniior
frequently during the operation.

Be sure to perform the pro-operation
warm-up procedure whenever the
hydraulic oil temperature is lower than

2-T “BREAK-IN" OPERATION

In caze of the new machine, as the severe
operation from the beginning will have a bad
influence upon the machine life, perform the
enough break-in operation az described the
right fable.

2_14

Hour meler Load
Up to 10 hours | About 80% load
Up to 50 hours | About 80% load
After 30 hours Full load
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2-8-1 BACKHOE OPERATION

Shown lever pattern A (150) type operations.

OPERATIONS DIRECTION OF LEVER DIRECTTON OF MACHINE
L
5 i @ Lower ) Raise
ratin
hﬂr [Rﬁ.
BOOM
, f:; & Dump
BUCKET
¥k % :
eratin —"
lever I:R-I?I.] b
2 Out
ARM
Operating
lever (L.H.)
(@ Swr / -I :
SWING A '
Operating
lewver (L.H.)

When leaving the operator’s seat, stop the engine, lower the bucket and the
blade on the ground.

2-15
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2-8-2 BACKHOE OPERATION
Shown lewver pattern (F), SXtandard Backhoe Loader System.

OPERATIONS DIRECTION OF LEVER DIRECTTON OF MACHINE
BOOM
BUCKET
ARM
SWING
lewer (L.H.)

When leaving the operator’s seat, stop the engine, lower the bucket and the
blade on the ground.

2-16
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OPERATIONS DIRECTION OF LEVER DIRECTTON OF MACHINE
Unlocked
pusiu
e Boom swing
&
1 padal
BOOM -
SWING T () Swing RLH
# Lockad
2 Swing L. % position
e
BLADE

217
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2-3 OPERATING THE SPECIAL ATTACHMENTS AND ACTUATORS (If equipped)

F1Y CAUTION |

* Select a hydraulic breaker. a wrecking fork and special actuators, etc., witch are
applicable to the machine body.
Consult vour local IHI dealer to select a special attachment and an actuator.

Precautions on use of special attachment and actuator.

* Before using a special attachment and an actuator, read and understand their
instruction manuals izsved by a manufacturer to obtain comect operation and
maintenance.

* When a gpecial atiachment and an actuator are mounted, the machine specifications
such as stability, working radius, tfranzport height, etc., should be aliered. Before
starting operation, confirm each specification to ensure safety of workers and the
machine.

1. SINGLE ACTION OPERATION
Hydraulic Breaker and Others Controls

FN cauTioN |

If the marked (—) of the valve iz zeiin horizontal i
position, the pressure of returned oil becomes 4 !I 7
higher and the the breaker does not funchion b F_
efficiently. T
ALWAYS set the marked { | ) in vertical position. g N e

switching the attachment hydraulic circuit.
Check the marked position on the shift valve (@)

Tum the valve with a wrench and =et the marked 7
{ 1 }in vertical position, if necessary. ' SEthi-{]:;ﬂ?EI:j
.,_@;D =::IIEIIEil'iﬂI1
1) Fold the pedal @ into double layers. :
2) Move the lock lever (3 fo the unlocked @ shift Valve
position.
2 Single
HAction
Breaker ON : Push down the pedal @ to Pedal ﬁ
activate the breaker.

Breaker OFF: Release the pedal @ to
deactivate the breaker.

NOTE: When no breaker operation iz needed,
be sure to lock the pedal (& by lock lever @ to
the LOCKED position.

2-18
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2. DOUBLE ACTION OPERATION

Wrench Fork and Others Controls

F'Y CAUTION |
ALWAYS sei the marked (—) in horizontal
position. If the marked { | ) of the valve is setin
vertical position, the B pon of the double action
does not function efficienthy.

Switching the attachment hydraulic circuit.
Check the marked position on the shift valve (I
Tum the valve with a wrench and zet the marked
(=1 in harizontal position, if necessary.
1) Unfold the pedal @ into two pedal plates.
2) Move the lock lever 3 to the unlocked
position.
To actuate the port & ;
Push down on the front of the pedal @ to
aciuate the port A
To actuate the port B ;
Push down on the rear of the pedal @to
actuate the port B.

. SINGLE ACTION OPERATION
USED : FOR POWER PORT WORKS

F'Y CAUTION |
The engine cannot be starled if the power port
iz ON {locked status with the pedal depressed).
Be sure to set the pedal at the neutral position
before staring the engine.

1) Fold the pedal into double layers.

2} Turn the pedal lock lever to the unlocked
position and releaze the pedal lock.

3) Push down the pedal and turn the pedal lock
lever to the locked position.

Thiz makes it pozsible to supply the hydraulic
pressure o the high-pressure ine of the power
port.

The actuator can be operated by the actuator's
control valve.

4} When the power port is out of service,
ALWAYS zet the pedal back to the neutral
position and pedal lock lever io the locked
position.

2-18

Set the mark
{=) in horizontal
position

L} Shift Valve

Power Port

Unlocked a
Fedal ;

Depressed
Eeﬁal and
ocked pedal
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2-10 TRAVELING THE MACHINE

STRAIGHT TRAVEL

WARNING

* Be sure no one is working on or near the machine to prevent injuny.
Keep the machine under control at all times to prevent injury.

* Before confrol levers, confirm which direction the track frame faces.

* Always travel with sprockets under the rear of the machine.

. Move engine throttle lever () fo the operating
range.

. Move the control shut-off lever & to the unlocked
position.

. Raize the boom and the blade enough to provide
sufficient ground clearance.

. Confrol right and left travel levers 3 as follows.

Forward Direction Travel
Move the both travel levers (3) forward to move the
machine forward,

The machine will always iravel toward the
BLADE.

Stop
Slowly move both the trave! levers 3 to the stop
position to stop the machine and apply the brakes.

Reverse Direction Travel

Move the both travel levers (3 rear to move the
machinge reverse.

The machine will always travel toward the
SPROCKETS.

@ Travel Lever (T} Engine

Travel lever
{L.H.)

Travel
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STEERING CONTRTROL

A& WARNING

* Be zure no one is working on or near the machine to prevent inmjuny.
Keep the machine under contrel at all times fo prevent injuny.

* Before conirol levers, confirm which direction the frack frame faces.

* Always travel with sprockets under the rear of the machine.

1. Mowe engine throtile lever to the operafing range.

2. Raise the boom and the blade enough fo provide ~ SoTvard g, Reverse
sufficient ground clearance. Sieerng
.
STEERING
To make turmns, conirel the travel levers.
Control the two travel levers as follows. /ﬁ
Pivot Left Turn o l;':; I
Move the right lever (1) forward to travel forward S LR UM
and left, and move it rear to travel reverse and left,
pivoting on the left frack. Foirat
Steering

Pivot Right Turn "o g7 neverse
Steering
Move the left lever (2 forward to travel forward and Stop the
right, and move it rear to travel reverse and right. _right track
pivoting on the right track.
SPOT TURN
Spot Left Turn
Move the left travel lever @ rear and move the

right lever (1) forward at the same time. This allows

a quick left um, PIVOT RIGHT TURM
Spot Right Turn .
Move the right travel lever (I rear and move the
left lever (@ forward at the same time, allowing a
quick right furn.
SPOT LEFT TURN
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HIGH SPEED TRAVEL

shifi to high speed travel.

A
Do net change fravel 2peed ranges whike going
downiill.

NEVER high speed travel on a grade or loading

and unloading the machine.
Wi'hen control shut-off lever is locked, does not

Push down the high speed travel pedal (U shift to
the high spesd travel.
When released pedal, shift to the low speed travel.

CAUTION ON TRAVEL ON A GRADE

-

FrY CAUTION

* Reduce engine speed when maneuvering in
fight quarters or when breaking over a rise.

* Do not change travel speed ranges while
going downhill.

* Work up and down slopes rather then
sideways, whenever possible. Do not iravel
across a grade by all means.

* Avoid changing the direction of travel on a
giope, which could result in fipping or side
slipping of the machine.

* Keep the arm in and carry the boom in a low
position.

* When stariing up a steep grade or breaking
over a rise, keep the boom lowered as close

to the ground as possiblie.

. When fraveling up on a grade inciining by
greater than 15°, keep the position in the right
ilfustration and travel with a low engine speed.

2. When fraveling down on a grade inclining by

greater than 15, travel with the position in the
right illustration.

High speed travel
{T) High speed (Push dowmn)
travel pedal

20=30cm
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2-11 CRAWLER EXTENSION/RETRACTION

Thiz machine iz equipped with the spanner
mechanism (crawler extension [ retraction
mechanizm]). Take the following procedure.

1. Jack up the main unit.
Set the blade to the rear and jack up the mam unit
with the working device and blade cyfinder fill the
crawier iz off from the ground to exi=nd or retract

the crawler easify.

2. Lever selection
set the selector lever to the spanner position.

3. Crawler extension / retraction
Set the engine speed at medium or higher,
Move the blade - spanner fever (blade lever)
forward or backward. Spammer  Blade
position position

» Crawler extension : Push the lever forward. Blade-spanner selector lever

* Crawler retraction ; Pull the lever backward,

- '8 CAUTION .
Extend or retract the crawler on a level ground
without an obstacie.

Extension or retraction is possible without
jacking up the main unit.

If there iz an obstacle on the ground beside the
crawler, the resistance is larger and extension
or refraction is sometimes impossible.

L -

160 mm

160 mm

r F1Y CAUTION | \

The crawler may slighlly shrink due fo leak from

the hydraulic circuit during the work with the
crawler extended.
Sometimes extend the crawier to the end by the z F

Dimension of crawler

spanner operating lever. extension [ retraction

1 When retracted
: When extended
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2-12 TOWING

WARNING

* Personal injury or death could result when towing a dizabled machine incomeciry.

* Follow the recommendations below, fo properdy perform the towing procedure.

* Mever use the towing hook at the rear axle to fow the machine.

* During towing operation, NEVER allow anyone between the towing maching and the
towed machine.

* Quick machine movement could overload the tow line or bar and cause it to break.
Gradual and smooth machine movement will work betier.

* Keep the tow lineangle to a minimum. Do not exceed a 30° angle from the straighi
ahead position.

o -

1. i the machine sinks down on a soft ground and
cannot crawl up by fiself,, a wire rope should be
attached to the rear axle and the machine shoukd
be towed by a towing machine.

To prevent the damage of the wire rope, be sure
to place a protector at the comer of the axle.
Lize the towing wire rope with sufficient strength
to tow the machine.

2. Uze of the fowing hook
The towing hook iz used to tow for lightweight
matenal, The maximum allowable towed weight
is 500 kg.
NEVER tow the machine with the towing hook,
which may damage the towing hook and cause a
personal imjury.
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2-13 LIFTINGTHE MACHINE

b WARNING

length to prevent coniact with machine.
* Position crane for level machine ift,

Improper lifting or tie downs can aliow load to shift and cause injury or damage.
* Use proper rated cables and slings for lifting. Lifting cables should have sufficient

* NEVER [ift the machine loaded with any personnel.
* Use guide or tag fines to prevent the machine from swinging or tuming.
i * Be zure o uze are wire ropes with breaking force of greater than 10 fons.

Lifting Procedures

1:

2.

L

Startthe engine and swing the machine to position
the blade to rear.

Position the machine on the level ground with the
boom, amm and bucket cylinders fully extended.
Pogition the boom at the center of the machine
with the boom swing pedal.

Stopthe engine.

Instau the cables 1o the two liting eyes on the
blade with shackles.

Inztall the cable to the lifting eyve on the boom of
the center with shackle.

Install the cables o the crane hook.

. Confirm that no obsfacles nor personal are around

the machine and have the operator leave the
machine.

DOnce the machine iz lifted o the ground, check
that the machine is well balanced.

Machine mass (kg)

Shoe type STD ADD Weight
Rubber shoe 1,520 1,620
Sieel shoe 1,590 1,690

F'Y CAUTION

Selection of the lifting cables: Be
sure to use are wire ropes with
breaking force of greater than 4
tons.

5

Lifting cable:
Two cables with a
length of 1.0 m « 2

Lifting cable:
One cable with a
length of 1.4 m

) ()
Lifting eye
o the baxom

Lifting eye
on the blads

Lifting cable:
Two cables with a
length of 1.0 m = 2

Angle:

Hole: L4D > 40 = 3 = 1300 mm

Plate:
PLE = S0 = 110 mm

Details of a fifting jig
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2-14 LOADING AND UNLOADING THE MACHINE

WARNING

* Choose as flat ground as possible for loading the machine.

* When using loading ramps, be sure there is adequate length, width, firmness and
slope.

* To prevent the machine from slipping while loading 9r Shiféng fransit, remove ice,
snow or other slippery material from the loading ramps and the truck bed before
Ioading.

* NEVER operate the high speed travel switch when loading the machine on a trailer
or loading lamps.

* Perform warm-up the machine before loading and unloading under cold weather.

* Do not raise the boom excessively at loading and unloading.

* NEVER make a turn on a ramp. To make a turn, get off the machine from the ramp
first.

MACHINE LOADING ONTO A TRUCK. SECURING THE MACHINE

Block the truck wheels before loading.

. Inztall the loading ramps to the truck
securely. Maintain the siope of loading
ramps within 15 degrees.

3. Position the machine 2o that it can be run

straight on the loading ramps. Never
operate conirol levers other than the travel

| o —

Upper structure movement can cause
personal injury or death.

1. Align the upper siructure with the fruck.
2. Maove the control shut-of lever to the

lever while machine 15 on the lading
ramps.

. Maintain the machine balance point while

traveling over the loading ramp joint
areas.

. Lewwer the attachment to the bed of truch.
. Be sure to chock bath tracks.

Typical Example

LOCKED position.

. Tum the engine start switch of OFF to stop
the engine and remove the key.

. Block the tracks and secure the machine
with tie-downs. Inztall and fasten proper
rated wire rope cables located on the car
body and arm point.
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2-15 PRECAUTION ON USE OF RUBBER TRACK SHOE

F1Y CAUTION

The rubber track shoe may be damaged or worn faster depending on working
conditions. Perform working operation properly according o working site condiions
and machine operation.

m Structure of Rubber track Shoe
The right illustrates the structure of rubber
frack shoe. It consists of steel cord fo
sustain tension, iron core o supportit, and
covering rubber fo them.

If & crack reaches the stesl cord, of may
be rusted and cut off by moisture.
When any crack iz detected, repair it
immediately with vulcanizer.

B Precaution on Use

1. Adjust the rack ofien encugh to kesep
a proper tension.

* [nsufficient tension slips off the nubber
frack shoe and wears out the sprocket
and iron core extremely.

* Excessive tension increases travel
resiztance, which preventz proper
travel force and speed. it also causes
damages and extreme wear at
undercarriage as well as
overextension of the rubber track
shoe.

. To prevent damages of the rubber
track shoe, avoid the following in ravel
as much as possible.

* Pointed rocks or quarry

* Craggy place such as riverbed or path

through woods

Steel rods or scraps

Steel board or comered objects of
concrele

Heat source such as acre

Travel in coniact with concrete path or
wall

. Immediately wipe off spilt fuel,

hydraulic oil, or greaze on the rubber
track shoe with a cloth.

. Ayoid sudden spot turns or pivot ums.

Make slow tums several imes at a low

spead.

. Do notuse for long (3 months or maors).

Store it to avoid direct sunfight or rain.

. U=e the rubber track shoe at a

temperature between -25°C and
+55°C (—13°F and 131°F) becauze of
a rubber’s characteristic.
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2-16 BOOM LOWERING WITH THE ENGINE STOPPED

® Method of Boom Lowering When Engine
Damaged.

Be sure mo one iz under or the front implements
before manually lowering the boom.

Keep ail personnel away from the boom area
when lowering the boom with engine stopped.

Usze the following procedure when it is necessary fo
lewer the boom while engine is shut down or the
hydraulic system disabled.

1. Remove the floor cover under the operator's Control valve

station floor,

2. Remove the lock nut @ of the boom raise relief
valve located inside the control valve (1.

3. Slowly loosen adjusting screw (3 until boom start
lower. The boom will start to lower slowly.

4. After making sure that the front implement has
lowered completely on to the ground, install the
lock nut &),

2. Make any necessary repairs placing the excavator
back into service.

NOTE: For further information, contact your 1HI R T (Kl o it o b |
dealer. :

—

Boom raise relief valve
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2-17 PARKING THE MACHINE

At the end of a2 day's work, following steps should be
observed as the established machine shut-down
procedure:

Machine Stopping

Park on a level surface, if necessary to park on a

grade, block the tracks securely.

1. Mowve engine throtike lever forward {o reduce the
engine speed.

2. Release the travel lever to stop the machine.

3. Lower the bucket to the ground and apply slight
QoW pressure.

4. Move the control shut-off lever fo the LOCKED

position.

Freezing Conditions Wood planks

If freezing temperature are expected, each crawler
frame should be cleaned of mud and dirt and the
machine parked on wood planks.

Engine Stopping

1. Operate the engine at LOW IDLE for five minutes.
Thiz gives the engine a chance to-cool off
gradually before they are stopped.

2. Tum the start switch key to OFF. Remove the key.

Leaving the Machine

1. Use the steps and handhold, use both handles
and face the machine, when dismounting.

2. Inspect the entire machine for leaks, loose
connections, signs of wear, crack efc. Report any
signs of frouble discovered during this inspection.

3. Close and lock the doors.

2-18 EMARGENCY ENGINE 5TOP

To stop the engine in emergency, um the start switch
key to “OFF" position.
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MAINTENANCE INTERVALS

Check Point | ltem | Page
When Required
T Check and AdjustTension e e B
.. Jrack | _CheckRubberShoes i- 5
PO i P o 8
Fu@nhla Link _ Replace 3= 8
Battery Clean and Check Electrolyte Level -7
Bucket Changea Bucket 3= B
Daily Check (8 Service hours)
LEngneO0 Check OlLevel il =10
Engine Coolant Check Coolantlevel 3-10
HydraulicTank =~} Check Hydraulic Oil Level ~ —~ " | - Sl
B ChockcFusl el - 0o ] 3-11,
Air Cleaner | _CheckServiceSignal 3-11
Water Sedimantar Check Level and Drain Water 3=12
Every 50 Service Hours [First perform previous service hour items)
i T i |..Drain Water and Sediment | ... 3=13,
Aftachment Ping Luhnca!a Fitting with Grease 3- 2
owingBearing ) Lubricate Fitting with Grease | 3- 2
. EngineOl | ChangeOiiandFiners =~~~ 0 13-15
" "'I-"Ii.-r;:':iﬁﬁl'iéﬁﬁi!ér'ﬁ ................. = Eﬁﬁ'ﬁ;ﬁéiﬂﬁi e e e e
Every 250 Service Hours [First perform previous service hour items)
mEngu'h& cm . Ehang& ID.II and FI=II3r 3 -7"15".
. AirCleaner | CieanorChange FilterElements 3-16
. Fuel Filter _CleanFiterElement i L
bt L B T | 3-20
" Engine Coolant | Change Coolant (When notused LL.C) 3-26
Every 500 Service Hours (First perform previous service hour items)
L TahtenBolts T Retightening Bait _ — — = " T T 3-21
Return Filtar Change Retuen Filter 3 =22
e e S & ﬁﬁﬁ'ﬁ'&' ﬁiﬁﬁ}%};ﬁ{;ﬁ[ ................................................................. o
e i e g
Every 1000 Service Hours (First perform previous service hour ltems)
Travel Driva Changa Gaar Caza Oil 3 =24
s ﬁ}ﬁ;éﬂ]ﬁﬁﬁﬂ ...................... & 'I'iéﬁ'ﬁinﬁydéﬂlm e e ] g
Every 2 years Sarvice Hours
Engine Coolant | _Change Coolant (When used L.LC) | 3-27

* Interval given applias only 1o initial pariod of use (Ereak-in).
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3-1 LUBRICATION CHART MAINTENANCE AND CHECKS

The interval of lubrication, maintenance and check iz the maximum interval indicated
by the hour meter. It should be shortened in 2ervice operating conditions.

Check intervals
Check points Check items Intislpenind| | Every | Every | Every | Every
of use Mfter | Daily 50 280 500 | 1000
50 hours hewrs | kowurs | hours | howrs
(1) |Attachment pins | Lubricate with grease  "G" 0
@ [Fuel tank Dirain water and Sediment 0
[ Creck ol level H O .
(3 [Hydraulictank | Drain water and sediment 0
Wiash and clean strairer 8
@) |Feturm filter Change filter & 8
i Change engine oil E ] O L ]
Change fuel filker O 9
® | Engine Change oil filter ° °
Check coolant level Ll O [ ]
Bearing-lubricate with 0
Swing bearing s B
Ring gearlubricate with
grease = o
Travel drive girl'ecdr. il level and chang:al__ o o °
() |Blade Lubricate with grease  "G" 0
Symbl G L H E Wy Q Q
Gresse Gear oil Hydraulic: fluid Engin il Check ]
Femarks Eri'ﬁm APl - GL-4 Eﬁéﬁmd APl -~ CD Codant | Maintenance | Change
gresse | 1SOVEI20 | 1on g SAE 10W3D f Supply
-2
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3-2 RECOMMENDED LUBRICANT TABLE

REFILL
LOCATIONS | CAPACITIES Iw&a USE Gﬁi@ﬁ.ﬁé},
(APPROXIMATE)
. AP, Class CD
Max. 250 Hrs, | Cold Regions SAE20
3.8 kter
Diesel Engine Initial oil General API';?EE e
Min. change
2.1 liter S50 hours Tropical APl Class CD
Regions SAE40
Total 1000 Hrs. Ambient Wear.F'muf.
Amaunt Ternpaza!ure Hydraulic Fuluid
Hydraulic 23 liter (500 Hrs. -3 150 - VG 46
Gil _ when Ambient Wear Proof
Tank Capacity breaker Temperature Hydraulic Fuluid
19 liter used) Below - 5°C IS0 -VG 32
Track Roliers e Apon = APl GL-4
(Each) oCCasion IS0 — VG 320
0.07 liter Upon (SAE 90)
Frant iciers (Each) oceasion - Gear Oil
; 0.33 Iifer AP, Class CD
Travel Drives (Each) 1000Hr=, - S AE30
Lubricate Swing Bearing, EP2 Lithium
the Fitting Attachment pins, etc. - Grease
Mote:

1. Qilz in the hydraukic fiuid columns marked with *should be use above 0 °C.

2. Kithe cil becomes dirty or deterioration of the oil's properties are excessive, replace more
frequently than described above.

3. Dizassemble the track roller and upper rolier when replacing the oil in them.
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3-3 WHEN REQUIRED MAINTENANCE AND CHECKS

TRACKS CHECK / ADJUST

A\ WARNING

Grease is under high pressure.

* NEVER remove the grease fitting.

* Grease coming out of the check valve under
pressure can penetrate the body causing
infury or death.

* DO NOT watch the check valve to see if
grease is escaping. Watch the track or frack
adjustment cylinder to see if the frack iz being
loosened.

* Loosen the check valve one turn ondy.

-

B Measuring Track Tension

1. Position bucket to the sprocket side. Use boom
and biade down pressure (o fift the track on both
side off the ground.

2. Measure the maximum amount of the track zag
from the shoe upper face to the roller face.
Properly adjusted track will have approximately
10 to 20 mm slack with rubber shoes. In case of
steel shoes, approximately 30 to 30 mim.

B Track Tightening Lower roller
. Add grease through check valve fitting (O until
the correct track tension is reached.
2. Move the tracks forward and reverse to equalize
the pressure.
3. Check the the amount of track sag again and
adjust as necessary.

—

B Track Loosening

Remove soil deposited on front idler bearing. Rubber shoes: 10 to 20 mm

2. Loosen the check valve (@ carefully (one turn Steel shoes: 30 to 50 mm
maxirmum) uniil the frack begins to loosen.

3. Tighten the check valve @ to 59 to 68 N =m (6 to
T kgf * m) when the desired track fension is
reached. NEVER over fighten the check valve.

4. Move the fracks formard and reverse.

5. Check the the amount of track sag again and
adjust azs necessary.

—

If the correct adjustment cannot be obtained, consult

vour |HI dealer. (&} Check valve
(Width across flat: 24 mm)

3_4
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RUBBER TRACK SHOE MAINTENANCE

* Rubber track shoe should be repaired or o
replaced under the next conditions. E‘Zﬁ&'?i“;ﬁ:;ﬁ;t*:“
* If is necessary to repair or replace it, or over 8 mm depth.

consult vour IHI dealer.

Replacementis Lug
recommeanded
when lug is 5 mm

1. Height of lugs or less high. i £ Covering
The rubber frack shoe can be used evenifitis rubber
wom, however, if it is excessively worn, the B

rubber track zhoe is likely to be slippery and
more travel force is required. If the remaining
lug iz less than 5 mm high, replace it with
brand-new one.

2. Exposure of Steel Cords steel cord steel cord
If 2feel cord iz exposed becausze of weary
rubber or damage, replace it with brand-new
One.

3. Break of Steel Cords
When break of steel cord iz detected, replace
it immediately. If you leave it as it is, the rubber
track shoe can be break without expectation,
which causes a serious accident

4, Crack of Covering Rubber

Ifa crack is 30 mm o more long and 8 mam or
more deep, repair the cover immediately. i
Steel cord appears even if a crack is small,
repair it immediately.

Otherwise, water may come into a crack, which
rusts steel cords and break the rubber track
shoe.
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FUSES

The fuse box is located on the front of the
instrument panel.

Fuses will protect the elecirical system from
damage caused by overioaded circuits.

Replace fuses with the same type and size only.
Ditherwise, elecirical damage can resuli.
Change a fuse, hawve the circuit checked and
repaired.

Fuse box
B Replace
1. Pull the latch and remove the cover for fuse
ACCESS, Ratch

2. Change the damaged fuse o new one.

The following circuit protected by each fuse
includes the fuse amperage.

(I} Fuel pump, Control shut-off and Travel speed
shift solenoid — 10 amps

{Z} Horn, Cigeret lighter and Cab dome light — 20

amps
{3 Front light — 20 amps ) Sy,
@ Meonitor, Radio, Feater and Wiper — 20 amps Fusemge
(& Engine stop 30 amps Fusible fink
P el
FUSIBLE LINK

The fusible link iz provided bebween the posiive
terminal of the battery and the starter switch to
prevent electrical circuit wires from being bumed
because of shor circuit. When the power is fumed
off by short circuit, check the fusible link

When it is blown out. replace it with new one after - .____---_______j_.-—"'ﬁ

repairing the wires.

"'-:'_
Eiem
P el
':—‘..4.-!--/
| _,_.-'_—.:-: i
u

Replaceable fuse
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BATTERY MAINTENANCE

Samm— 4\ WARNING

* Battery give off lammable fumes that
can explode.

* Do not smoke when obzerving the
batiery electrolyte levels.

* Electrodyie iz an acid and can cause
personal injury if it contacts zkin or
eyves.

* If the electrolyte comes in contact
with eves, wash it away with water
and call for emergency medical cure.

* Always wear protective glasses when
working with battery.

* Battery post, terminals and related
accessones contain lead and lead
compounds, chemicals known fo
cause cancer and reproductive hamm.
WASH HAMD AFTER HANDLING.

1. Cleanliness

Clean the battery surface. Keep the
terminals clean and coated with good
quality grease.

Install the post cover after coating.

. Battery Recharge

Battery should not be allowed o stand in
a fully discharged condition, but should be
recharged as soon az possible. If battery
is out of use for a long time, it must not be:
allowed to run down completely.

The battery shoukd be given a small
recharge, sufficient to bring it back to fully
charged state about every one or two
months.

Trickle charging is not recommend and
during charging as before, care must be
taken that temperature of electrolyie does
not rise above 40 °C for temperate
climates and 52 °C for battery using lower
gravity acids specified for tropical use.

3. Inspection

Inzpect the electrolyte level look at the
indicator or sight level line on the battery,

Display of indicator

Shows the standard of charge and
electrolyte level.

* Good {Blug) @
* Charge is necessary (Red) @

» Elecirolyte shottage  (White) @

. Topping Up

faintain the level to the upper level of the
gight level ine with disfilled water when
required. If any elecirolyvite iz spilled,
replace it with fresh sulfuric acid of zame
specific gravity az that of remaining in cefl.
Level of electrolyte must never fall below
fops of plates.
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CHANGE THE BUCKET

FIY CAUTION

* Bucket pins, when struck with force, can fiy out and injure nearby persons.
kake sure the area is clear of people when driving buchkst pins.

* Wear protective glaszes when striking a bucket pin to avoid injury to vour eves.

* Chips or other debris can fly off objects when struck. Make sure no one can be injured
by fiying debris before striking any object.

L -~

B Remove the Bucket
1. Place the bucket in a stable position.
2. Move the O-rings from the regular position o
the bucket boss.
3. Remove the pins of section A and B, then
remove the arm and the bucket.

Movement of O-ring

o

B |nstall the Bucket

1. Clean the remowed pins and pin holes and
apply coat the grease to them surface.

2. Place a new bucket in a stable position as
iHustrated.

3. Connect the arm into the hole & and the link (A}
into the hole B with pins.

4, Install a stopper bolt to each pin securely.

5. Adjust the bucket clearance. E:Ifkat
8. Move the O-rings for sealing into the regular (B)
position.

7. Lubricate each ping with grease.
8, Aferinstall the bucket, siart the engine and low
speed rotate the bucket to the siroke end.

Check if anything interrupts the bucket rotation. I, T
= : Lock pin Bucket
B Bucket Clearance (if Equipped with a Bucket Washar
Capable of Shim Adjustment) \\,
If the bucket installed clearance becomes el Sy
excessive, adjust clearance to 0.1 to 0.8 mm by (“:u;ﬁ
remove appropriate number of shims. P ey
1. Stop the engine.
2. Toremove shims remove bolts, washers and >® ﬂ-l'inEI<
flange.
g |

3. After correct number of shim have been
remaved, install lange washers and boft.
Tighten bolts.

4. After installation, make sure that clearance is
siill comect.

Lock pin
Buckst link pin
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REPLACE THE TEETH AND SIDE CUTTERS

* Personal injury or death can result from

bucket falling
* Block the bucket before changing bucket

tooth or side cufter.

B Replacement Period of Tooth
Replace the bucket tooth when a wear hole
appears.

B Replacement of Tooth

1. Drive the lock pin from the worn tooth.
Remove the tooth.
Clean the adapior and pin hole.
Install the new rubber pin into the footh.
Install the new tooth over the adaptor.
Dirive the lock pin thnough the tooth, untl the
pin is fiush with the tooth surface.

th o b

NOTICE:
After driving the lock pin, make sure the
lock pin fitz snugly into the hole of the tooth.

B Replacement of Side Cutters
1. Remowve the mounting bolts and remowve
the side cutters.
2. Clean the mounting surfaces. Install the
new side cutters.
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3-4 DAILY MAINTENANCE AND CHECKS

B Check the Engine Oil Level

FIY CAUTION

* Check the oil level with the engine stopped.
DO NOT check the oil level with engine
running.

* DO NOT overfill the crankcase to avoid
engine damaged. Engine damage can result.

* NEVER operate ihe engine when oil level iz
above MAX or MIN marks.

1. Place the machine on level ground. Stop the
engine.

2. Remove the Oil level gauge (I and wipe it (i1 il level gauge & Fill plug
clean. Insert Qil level gauge O, then remove
it again to read actual oil level. Install Oil level
gauge (@.

3. Maintain the oil level fo the MAX mark on the
il level gauge (0. Add oil if necessarny.

4. Remove the oil fil plug & and add oil.

Clean and install the oil fill plug ). MAX

5. Close the access door, /r_,mu

il lewel gauge

W Check the Coolant Level

4 WARNING

* Steam generated by hot fuid under pressure
in radiator can cause personal injury.

* Remove filler cap only when cool enough to
touch with bare hand.

L Coolant fill cap

1. Open the access door on the rear of the
machine.

2. Always check the coolant level in the reserve
tank. Maintain the coolant level between the
MAX and MIN marks on the reserve tank.

3. Remove the coolant fill cap (D and add the
coolant if necessary.

4, Ifthe reserve tank iz emply, check the radiator
leve] with the engine stopped. Add coolant to
the radiator and the reserve tank.

2. Close the access door.

3-10
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W Hydraulic Oil Level
i

* Alwavs dean around fill pleg before remaoving.

* DD NOT OVER FILL.

* DO NOT OPERATE the machine when oil
level is above FULL or ADD marks.

1. Place the machine on level ground and kower Bucket position at the time of
the bucket fo the ground, with the arm and checking the hydraulic oil level.
bucket cylinders fully retracted, as shown.

2. Maintain the oil level between the FULL and
ADD marks on the level gaugs.

3. Slowly lopsen the fill plug o relieve any and
remove it to add oil f necessary.

4, Clean and install the fill plug. To pressurize the
hydraulic tank, refer to "Change Hydraulic Oi"
section.

B Fill Fuel Tank
Fuel can be added 1o the tank by removing the fill
cap on top of the fud tank. Do not remove sirainer
im the fill port when fili fuel tank.
After complelion of refueling, be sure to lock the
fuel tank cap to protect against vandalism.

B Dust Indicator
Check the air filter dust indicator. If the indicator
in the red zone, clean or replace the elemsent.
See Service the Filter Elements.

After servicing, reset the dust indicator pushing in
the reset button.

Reset button
Indicator
Red signal Reliese

I—-1



B Water Sedimenter

Maintenance intervals

» Check Level: Daily

Drain the Water and Sediment - When the float
floated up to the boltom of the fiter in the

sedimenter.
£k WARNING

Fuel leaked or spilled onto hot surfaces
cancause a fire.

The water sedimenter is located on the rear of
theengine.

1. Stop the engine.

2. Turn the fuel =top lever to the “closed”
position.

3. Loosen the ring nut (O and remove the bowd
@ and the filter 3.

4. Drain water and sediment into suitable
container.

NOTE: Always dispose of drained fluids as
established by local regulations.

5. Clean the inside surfaces of the body & and
bowl &,

6. Clean the filter (3.

7. Inspect the O ring @ on bowl Replace them
if they are worm or damaged.

8. Install a filter 3 to the body. Install a spring &
and float & into the bowl. Install the bowl to
the body. Tighten ring nut (0.

9. Turn the fuel stop lever to the "opened”
poskion.

10, - Priming the system. There should be enough
fued in the system to allow the engine to =tart.
Keep the engine start switch key af ON for a
period of 20 seconds. which operates the fuel
pump and priming automatcally.

NOTE: Do not start the engine until all fuel system
service is completed.

Water sedimenter

3-12
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B Walk-Around Inspection
Inspect the operator's compartment for
cleanliness. Keep it clean.

Inspect the loose bolfs, Tighten any lcose bofts.
Repair if necessany..

Inspect any cracks in boom and arm pivol area
and cylinder mouniing brackeis.
Repair if damaged.

Inzpect attachment cylinders, linkage and bucket
for damage or excessive wear. Repair if damaged.

Inspect and remove any trash build up in the
engine compartment.

Inspect the cooling system for leaks, faulty hose
and trash built up. Comect any leaks and remove

any trash from the radiator.

Inspect the hydraulic system for leaks. Inspect the
tank, cylinder rod seals. tubes, plugs, joints and
fittings. Comect any leaks.

Inspect and repair travel drive leaks. Check oil
level if ieakage is noficed.

W Daily Lubrication
Perform the daily lubrication as required by the
Lubrication Chart

3-13
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3-5 50 HOURS MAINTENANCE AND CHECKS

First perform previous service hour items
FUEL TANK
B Drain the Water and Sedirnent
NOTE: Before draining the water and sediment, =1 Fill plug

be sure to fill the tank with fuel.
The drain valve located under the fuel tank.

.4 Strainer

1. Open the drain valve (0_

2. Drain water and sediment into suitable
container.

NOTE: Always dispose of drained fluids as
established by local regulations.

3. Cloge the drain valve.

(1) Drain valve
B Lubrication
Perform the 50 hours lubrication as required by
the Lubrication Chart. Be sure to lubricate all
cylinder mounting bushings and pins.

77 The following maintenance and checks should be
made in S0 hours fior the initial fime only.
Interval given appliez only o period of use
(break-in.}

v Retumn filter replacement.
* Engine oil replacement.
* Engine oil fiter replacement.

I-14
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3-6 250 HOURS MAINTENANCE AND CHECKS

First perform previous service hour items

ENGINE OIL AND FILTER

Fd =

10.

11.

Change the Oil amd Filter

, ~

* Hot cil and components can cause personal
imjury. Do net allow hot oil or components to
contact skin.

* DO NOT overfill the crankcasze to avoid
engine damaged. Engine damage can result

* NEVER operate the engine when oil level is
above MAX or MIN marks.

. Stop the engine.

. Remove the crankcase oil drain plug (0. Allow
the oil to drain into a container. Install the
crankcase drain plug (0.

NOTE: Always dizspose of used oil and filters as
established by local regulations.

. Dpen the engine cover on the rear of machine.
. Remove the used filter @ by the filter wrench.
Clean the filter housing base.

CApply a light coat of enging oil to the gasket of
the new filter. .

. Install the new filter by hand. When the seal ) il lewel gauge
contacts the base, tighten the filter 3/4 turn more ) Filter cartridge

by filter wrench. Do not overighten.

. Remaove the oil fill plug @ . Fill the crankcase
with oil. Refer to "Recommended lubricant table.”
Clean and install the oil fill plug 3.

 Before starting the engine, make sure the ol level N e g
iz between the two notches on dipstick @,

. Start and run the engine at low idle for two ‘/FHHB
minutes. Inspect for oil leaks. Siop the engine. P

Wait 10 minutes to allow the oil to drain back
into tothe crankcase. Check the il level Maintain
the cil level to the FULL mark on dipstick:
Close and latch the engine hood.

3-15
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B Service the Filter Elements

FIY CAUTION

* Service the air cleaner if indicated the red signal in the dust indicator with the engine
running at high idle.

* Service the air deaner only with the engine stopped to prevent engine damage.

* Do not clean the filter elements by bumping or tapping them.
Do not use filker element with the damaged pleats, gazkets or seals.
Engine damage could result.

* When using pressure air for cleaning, wear a protective face shield or protective
Qrasses.

{&) Dust indicator

Walve

Service the Primary Element

Cleaning : Every 250 hours or when indicated
the red signal in the dust indicator.
Replacement : After cleaming five times, after
one year or damaged pleats or seals.

1. Siop the engine.

2. Release the three latches and remove the senvice
cover (D,

3. Remove the primary element @ from the air
cleaner housing 3. Do not remove the secondary
element @, when service the primary element

2 only.

NOTE: Remove the seal unit of element gently. The
element iz radially sezled by the element seal unit
and seal tube. To loose the seal unit, move the outer
of element gently up and doun or right and left or
turn the element {o remove it
Take out the element not to scatter dust.

3-186
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4. Clean the inside of the cleaner housing 3} and
service cover ().

NOTE: Clean the zeal tube in the cdeaner housing.
Dust on the seal ube causes dust leak.

5. Primary element @ can be cleaned with
compressed air 200 kPa {2 kgfficm®) maximum.
Direct air along pleats inzide of filter element.

6. Inspect the filter element afier cleaning. Do not
use 3 filter element with damaged pleats, gasket
or seats.

NOTE: The used element may be useful to find a
foreign substance on the seal surface of the filter
element, which can cause leak. If the striped dust
iz seen on the seal surface, it is a symptom of dust
leak. If such dust seen, inspect if there are foreign
substances, on the inside and outside of the
housing seal tube.

Inspect

Primary Element

7. Install a clean primary element & . Install and
secure the service cover (1) with the valve & at
the bottom.

YES

NOTE: Insert a new element correctly. When the e

element seal unit iz inzerted into the seal fube, its
seal surface is extended uniformly fo seal the
element. To zeal the element more accurately, push

Imstall
securely not the center but the cuter of the element Primary Element
end surface.

8. Reset the dustindicator &by pushing in the reset

button. Indicator
Reset button

9. If the dust indicator indicated the red signal after
starting the engine, change o new element.

NOTE: Normally a filter can be cleaned up to five
times. Replace after five cleanings maximurm.

3-17
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Change the Secondary Element

FIY CAUTION

* Always replace the secondary filter element.
NEVER attempt to reuse it by cleaning.

* The secondary filter element should be
replaced at the time the primary element is
senviced for five time.

41 Secondary element

Replacement: When replaced the primary

element with the secondary element. (@)Cleaner housing

Primary element

1. Remove the service cover () and the primary |I
element & from the air cleaner housing 3. (ID ve

2. Remove the secondary element @ from the air
cleaner housing @ . Cover the engine intake

Opening.

3. Clean the inside of the air cleaner housing 3
and service cover (1. Remove the covening from
the intake opening.

Imstall
MNOTE: Clean the zeal iube in the cleaner housing. F'nrimary Element
Dust on the seal wbe causes dust leak.
4. Install the new secondary element @, Plndicatm
5. Install the primary element (2 secure the service Reset button

cover (1D

6. Resetthe dustindicator &) by pushing in the reset
button.

3-18
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B Clean the Fuel Filter Element

A WARNING

* Het cil and components can cause personal
imfLEry.

* Fuel leaked or Spelled on to hot zurfaces can
cauze a fire.

The fuel filter iz located rear of the engine.

1. Stop the engine.

2. Turn the fuel stop lever (D) to the “closed” (OFF)

position.

Loosen the ring nut (2. Fuel fikker

Remove the cup (3 and the element ().

Drain water and sediment into a suitable

COMAiner.

NOTE: Always dispose of drained fluids as
established by local regulations.

6. Clean the inside surface of the cup and the

element @)

7. Install the clean element @),

8. Install cup 3 Tighten ring nut .

Turn the fuel stop lever (I to the “opened” (ON)

position.

NOTE: Do not start the engine until afl fuel system
gervice is completed.

AR

w

W Priming the systemn
There should be enough fuel in the system to
aliow the engine to stari. Keep the engine start
switch key at OMN fora pericd of 20 seconds, which
operates the fuel pump and priming automaticalky.

B Change the Coolant
Coolant should be drained and changed every
250 service hours or six months. However, when
adding “Long-Life-Coolant”, the drain period can
be extended to 2 years.

Drain the coolant earier whenever the coalant is
dirty or foaming is observed.

See 3-9. 2 yvears Maintenance section.

3-18
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B Fan and Alternator Belt
,ﬂ, WARNING

* Hot components can cause personal injury.
* Siop the engine and remove the start switch
key.

Inspect
Stop the engine. Inzpect the belt for wear and

cracking. To check the belt tension, Push the belt
imward by hand apply S8M (10kg) force midway
between the pulleys. Correctly adjusted belt will
defiect 10mm.

Adjust
1. To adjust the belt, loosen mounting belt (O and
(2.

2. Move the altemator in or out as required 1o obtain
the correct adjustment.

3. Tighten mounting bolts (D) and ).

4. Check the beit adjustment again after 5 minutes
of engine operation at rated speed.

O

Crank pulley
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3-T 500 HOURS MAINTENANCE AND CHECKS

First perform previous service hour hems

B Check the Fixed BoliTorque
When loosened bolt or i is found at daily check,
tighten it with forque specifications able.

1. Special torque specifications
special tighten is applied for main bolts as
ilustrated below.
When replacing bolts, apply molybdenum grease
to bolts, nutz, and bearing surface of nuts.
Then, tighten them with specibied torque.

ltems Taghitis st Wri:'lé:; Esize Thr{er;a-fn ;:ize ﬁght;r: ::urque
@ Travel drive Bar 8 M10 55
)] Sprocket Bar 8 M10 59
3 Lower rofler 19 W12 108
Swing bearing 19 M12 108
6] Swing motor Bar 10 M12 108

Mewrton meter (M +m) iz approximately the same as 0.1 kg*m

2. General torque specifications
Cither than above-mentioned, refer the next table

for torques.

Thread |Wrench -I—I_ghten tu::rqug High pressure-hose
size size Metric Metric fine wnion nut

metric | (mm) |COa8rse H.T.| H.T. bolt

MN=m Mem Hose size | T'gfen torque

M8 13 23 25 {inch) Nem
M10 17 47 50 14287 25
M12 19 83 a1 g 49
M14 22 134 135 12 59
M16 24 206 220 3487 118
M20 30 412 450 T 137
M24 36 715 813 1-1447 167
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B Change the Retum Filter

FIN CAUTION

@ Fill plug

* Heot ofl and components can cause personal
injury. Do not amow hot cil or components to
contact the skin.

* At operafing temperature, the hydraulic tank
iz hot and can be under pressune,

* To relieve the pressure from the hydraulic
tank, loosen the oil fill plug (D on the hydraulic
tank.

* Remove the retum filter 3 onbl after the
engine has been slopped and the retum filier
|z coot enough to touch with your bare hand.

1. Lower the bucket on the ground and stop the
englne.

2. Relieve the internal pressure from the hydraulic
tank by loosening oil fill plug ).

3. Clean the areato keep dirt out ofthe flKer baze

@
4. Remove the used finer 3 by finer wrench. Clean
the fiPter base 3.

MNOTE: This is a cariridge type element. It cannot be
reused.

5. Coat the gasket @ of new finer with clean

hydraudic oil. 127

6. Install the new finer @ by hand. When the seal
contacts the base. tighten an additfonal 34 turn Return filter
by filter wrench.

7. Start and run the engine to fill the fiPter. Stop the
engine. Maintain the oil level between marks on
the level gauge: Add oil if necessary.

8. Pressurize the hydraulic tank. After MTy extending
all the cylinders and loosen oil frm piug () to supply
air to the hydraulic tank, tighten the plug again.

9. Zart and cperate the engin. Inspect for leaks on
the oil fitter 3.

+r When operation breaker works, replace the retum

filter every 100 hours operation. Bucket position at the time of
7 Replace this finer in 50 hours for the initial time sealing off hydraulic tank.
oy,
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B Change the Fuel Filter Element

A WARNING

* Het cil and components can cause personal
imfLEry.

* Fuel leaked or spdled on to hot surfaces can
cauze a fire.

—

. Stop the engin
2. Turn the fuel stop lever (D to the “closed"{OFF)
position. Loosen the ring nut &
3. Remove the cup & and the element @)
4. Drain water and sediment inio a suitable
coniainer.
MNOTE: Always dispose of drained fluids as
established by local regulations:
Clean the inside surface of the cup.
Install the new element @).
Install cup & . Tighten ring nut 2.
Turn the fuel stop lever {I) to the "opened™ (ON)
pasition.
NOTE: Do not start the engine until all fuel sysiem
service is completed.
9. There should be enough fuel in the system to
allow the engine to start. Keep the engine start
switch key at ON for a pericd of 20 seconds. which
operates the fuel pump and priming automaticalky.

£ meen

B Check the TraveT Drives Oil Level Fuel filter

When the gquantity of oil is found to have
increased abnomauy, it is necessary to check
the oil seal of the travel motor.

if the seal is leaking, contact a IH| dealer.

& Ol level i fill plug

1. Position one travel dhve with oil drain plug @) at
the botiom.

2. Remove the oil levelfill plug @ Qil should be to
the bottom of the level plug opening.

3. Add oil through the opening of il levelfill plug &
if necessary.

4. Clean the plugs . Install the plugs &

2. Perform procedure on the other travel drive.




E] MAINTENANCE s

3-8 1000 HOURS MAINTENANCE AND CHECKS

B Change the Travel drive Oil

1. Position one travel drive with drain plug ) at
the bottom.

2. Remove drain plug (@ and oil levelfill plug @
Allow the oil to drain into a container.

f’jﬂ 7
NOTE: Dizpose drained material according to local o fﬁ/f‘/{“ﬂ'm”“’fh"

regulation.

3. Clean the plugs.
4. Install drain piug @). @ il levelfill plug

5. Fill the travel drive to bottom of level plug opening.

Recomended cil | Refill capacities

Engine oil 0.33 Liter
AP CD, SAE3D

6. Install oil levelfill plug @.

T. Perform procedure on the other travel reduction.

1) Drain plug

8. Start the engine and allow the travel drive to urn
through several cyldes.

9. Stop the engine, check the oil level.

10. Check the drained oil for metal chips or paricles.
If there are any, consult your IHI dealer.
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B Change Hydraulic Oil and Clean the Strainer
A \

* Het ¢il and components can cause personal
imjury. Do not alkow hot oil or components io
contact the skin,

* At operafing temperature. the hydraulic tank
iz hot and can be under pressure.

* To relieve the pressure from the hydraulic
tank, loosen the il fill plug (O on the hydraulic
fank.

* Relieve the tank pressure with engine off by
removing fill plug slowly to prevent bums
fromi hot oil.

)

1. Place the machine on level ground, with the arm
and bucket cylinder fully retracted and
attachments lowered, as shown, Stop the engine.

2. Relieve the internal pressure from the hydraulic
tank by loosening the fill plug ).

Bucket position at the time of
3. Clean area thoroughly to keep dirt cut of strainer drain the hydraulic cil.
cover unit & and fill plug ).

4. Remove the oil drain plug @ . Drain oil into a
container. Drain oil in all paris of the hydraulic
zystem thereafier.

NOTE: Always dispose of used oil as estabiished by
local regulation.

5. Remove the suction hoses @), Remove the bolts
(@ and the strainer cover unit 2} istrainer & from
the hydraulic tank.

6. Inspect the O ring (@ and replace it if damaged.

7. Clean the inside of the tank with the clean oil. {3 Drain plug &) Strainer cover

8. Clean and install the strainer caover unit & !
strainer (& and the suction hoses (&),

9. Clean and install the drain plug 3).
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1.

12.

13.

14,

15

16.

E’ MAINTENANCE 1000HOURS

.Fill the hydraulic tank with oil. See
Recommended Lubricant Table.

Start and operate the engine at idiing 2peed for
2~3 minuets.

Cperate the control levers to allow the hydraulic
oil to circulate through all hydraulic circuits.

Lower the bucket to the ground with the am and
bucket cylinder fully retracted and stop the engine.

(@ Fill plug

Maintain the oil level between FULL and ADD
marks on the level gauge (B).

Pressurize the hydraulic ank.

Haize the boom with the arm, boom and bucket
cylinder fully extended.

Remove the fill plug @ and then install fill piug

again.

Lower the bucket on the ground and stop the
engine.

FIy CAUTION
Hydraulic Qil Change Intervals for Breaker
Works.

Hydrauiic oil should be changed in every 00
service hours.

Bucket position at the time of
checking the hydraulic oil level.

Bucket position at the time of
sealing off hydraulic tank.
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3-9 2 YEARS MAINTENANCE AND CHECKS

COOLING SYSTEM COOLANT

Fed ==

-

10
11

4\ WARNING | 1

* At operating temperature, the engine coolant
is hot and under pressure.

* Steam can cause personal injury.

* Change the coolant only after the engine haz
been sfopped and radiator cap iz cool
enough to touch with your bare hand.

* Remove the radiator cap slowly to relieve

Preszure.

Change the Coolant

Coolant should be drained and replaced every
250 service hours or six months. However, when
adding “long-Life-Coolant”, the drain period can
be extended fo 2 years.

Dirain the cootant earlier whenever the coolant is
dirty or foaming is observed.

. Place the machine on the firm and level ground.
. Loosen the radiator cap ) slowly to relieve

pressure, and remove the cap.

. Dpen the radiator drain valve & and allow the

caotant to drain info a container.

. Remove the drain plug & allow the coolant to

drain into a container, Drain plug is located under
the injection purng on the front side of cylinder
body.

. Close the drain valve (2 and drain plug 3. Fill the

system with clean water and cleaning solution.

. Start and operate the engine for 172 hour. Stop

the engine and drain the cleaning solution.

. Flush the system with water, with the engine

siopped, until the draining water becomes clear.

. Close the drain valve @ and drain plug 3. Fill

the system with clean water and cperate the
engine for five minubtes. Stop the engine and
drain the water.

Repeat step 7 several times, if necessary, until
the drained water becomes clear.

. Add the coolant selution. See next page.
. Operate the engine for five minutes with the

radiator cap (Doff

) Radiator cap

i
(I Water drain plug @ Reserve tank
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12. Maintain the coolamt level to the fill port neck.

13. Replace the cap gasket if the gasket is damaged.
Install the radiator cap &)

14. Maintain the coolant level between the MAX and
MM marks on the reserve @nk.

B Clean the Outside of the Radiator Core
When the radiator core is clogged, the cooling air
fiow is inferupted lowernng the cooling efficiency.
Remove dust or debris from the radiator fins.
Clean the radiator with a pressurized air, high
pressure water or steam at 500 hours interval.
Whenever the radiator is found to be closed, clean R e
it at any fime.

B Selection of coolant
Long-Life-Coolant (LLC) iz supplied to this
maching before shipment.
This is a coolant provided with proper ties of
Antifreeze, comosion-proof and fouling-proof.
Itz long lasting effects will maintain the machine
free from coolant exchange for 2 years through
summer and winter seasons.
The Long -Life-Coolant iz therefore
recommended for use with this machine when
exchanging itz coolant.

B Mixing Rate of Long-Life-Coolant
The mixing ratio of Long-Life-Coolant with water  |Freezing point

15 | =25 | =35

determines the freezing point. (°C})

Select the mixing ratio for a freezing point lower by Mixing ration

5" than the expected lowest atmospheric (%) 30 40 2l
temperature.

Quantity of
Mormalky, the Long-Life-Coolant is used under a Eﬂ [tl"” 1.1 1.4 18

mixirg ratio of 30 to S0%. -
If the mixing ratio is less than 30%, occurrence of ﬂ;:g?u“
rust is feared and wihen it is over 50%, overheating -
is feared and sealing components may be | “oclant Total |Engine proper: 0.9 L

23 2.2 1.8

deteriorated quicker than usual. amount: 3.6L Radiator and
Meanwhile, use city water to mix with Long-Life- otherproper - 18L
Coolant. Reservetank 08 L
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3-10 UNUSUAL OPERATING CONDITIONS

Special problems in maintenance and
operation are cauzed by unusual condiions
such as exiremes in heat, cold and humidity,
high altitude, salt water, and dusty or sandy
work sites. When operating under such
conditions, special precautions must be
taken to prevent machine damage, minimize
wear, and avoid component deterioration.

B Extreme Cold

In perods of extreme cold, the problems of
freeze damage, inadeguate lubrication and
battery failure may become particularly
frouble - some. With the onset of very cold
weather, it iz advisable to "winterize" the
machine by servicing the cooling 3ystem and
switching to the lubricants recommended for
cold weather usage.

Follow the recommendations below when the

machine must be operated in very cold
conditions.

1. To prevent freeze damage to the cooling
zystem and cracking of the engine block
or head, drain and flush the cooling
system. Clean the radiator exterior,
making certain the air passages through
the core and the cocling fing are free of
foreign matter.

Refill the cooling system, adding an
antifreeze solution recommended by the
engine manufacturer in an amount and
strength appropriate to the anticipated
temperatures. A corrosion inhibifor is
recommended.

Mever use a chromatic base cormosion
inhibiter when the coclant containg ethyl-

line giycol. Use only non-chromatic base
inhibitors.

Inspect the thermostat, clamps, radiator
hoses and radiator core for proper
condition. Replace or repair any cooling
system component found to be defective.

2. Condensation in the fuel tank
contaminates the fuel supply with water,

3-29

which can freeze in the fuel lines and
block the fuel flow to the engine. To
minimize this possibility, keep the tank as
full as is practical during cold weather.
Thig may entail refilling the tank more
frequently than wsual, but the
inconvenience is small compared fo
clearing a blocked fuel line.

If water should be noticed in the fuel

supply, drain the tank and refill it with
uncontaminated fuel.

. Lubricate the machine with the lubricants

recommended for cold weather operation
in the Lubrication Section. f necessary,
change the engine oil and oiher lubricants
in order to conform to the recommen-
daficns.

. The battery iz more fikely to sustain freeze

damage if not kept fully charged because
itz electrolyte will freeze at a higher
temperature than that in a fully charged
batiery. Be certain the battery is charging
when the engine is running and use an
external charger io restore full charge
when the machine iz not being operated.
The batiery can dizcharge if snow or ice

short circuits the terminals. Keep the
batiery post and cable connectors clean
and dry. Remove any corrosion with a
solution of soda and water.

During exiremely cold weather, it is
advizable to remowve and store the battery
in a heated area when the machine is to
remain idle overnight or for any extended
period.

F'Y CAUTION

Water added to the battery can freeze
before it mixes with the elecirolvie.
During wery cold weather, add water to
the battery just prior to, or during
operation of the machine.

If the machine is not to be run. water
may be added if an external charger is
connecied to the battery.
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5. apecial attention must be given to the
hydraulic cil during wery cold weather.

F1Y CAUTION |
BEFORE attempting any working

operations, wamm up the hydraulic oil as
described in "After Siarting the Engine
on Sheet Mo 3-6".

6. Atlthe end of the work period, or whenever
the machine is to be left idle for extended
periods, prevent it rom being frozen to
the ground by parking it on wood,
concrete, asphalt or mat surface.

B Extreme Heat.

Like extrerne cold, exireme heat requires that
precautions be taken with respect to the
cooling system, the battery and lubrication.
Protect the machine by performing the
following recommended procedures:

1. High temperatures necessitate the use of

lubricants which are both more vizcous
and which resist deferioration at higher
operating temperatures. Refer o the
Lubrication Section and lubricate the
machine using the lubricants
recommendad for the expected
temperatures.
Crankcase il is particularly imporiant
because it helps dissipate heat Check the
il level frequently and add oil as reguired
1o mainizin required level. Too littke oil will
hinder heat dissipation.

2. Toensure proper coolant circulation, drain
and flush the cooling system, clean any
foreign matier from the radiator cooling
fins and through-core air passages,
replace defective hoses, tighten hoze
clamps, tension the water pump drive belt
properly. eliminate amy keaks detected and
fill the system with a 50% solution of
ethylene glycol.

A corrosion inhibitor is recommended.

Engine overheating due 1o loss of coolant
will most often be corrected by SLOWLY
adding coclant while the engine is nunning
at FAST IDLE. Should thiz fail to comect

the problem, drain and flush the system
ard refill with fresh coolant (50% solufion
of ethylene glycel) and a corrosion
inhibitor.

Allow the engine to cool before draining
and flushing the cocling system.

Water conftaining more than small
concentrations of saklt or mineralzs should
not be used in the cooling sysiem. Salt
facilitates comosion and minerals deposit
on the coolant paszage walls.

Both processes inhibit proper cooling.

3. Increased evaporation rates will cause the
battery electrolyie kevel to fall more rapidly
during very hot weather. Check the level
frequently and add distilled water as
required to maintain the proper level.

4. Ajr circulation around the engine and
battery must not be restricted. Keep air
infake and exhaust cpenings clear of
leaves, paper or other foreign matier
which may restrict air fiow.

3. Keep the engine clean of dirt. grease and
other substance z which inhibit heat
dizsipation.

&. Operate engine at full throttle when
digging or tracking machine.
Run the engine only when engaged in
work operations or when traveling the
machine. Avoid prolonged pericds at idle
and shut the engine down if operations
are internupizd.

W Sandy or Dusty Work Sites

The presence of large amounts of sand or
dust at the work site can confribute to
accelerated component weather. Either
substance win act as an abrasive when
deposited on moving parts of the machine.
Thiz problem can be alleviated by increasing
the schedule of lubrication and by servicing
breathers and fillers at more freguent
intervals. Foliow the recommendations below
when operafing in sand or dust on a regular
bases.

3—-30
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1. Keep sand and dust out of the hydraulic
syztem by keeping the reservoir filler cap
tight and =2ervicing the hydraulic system
filters frequently.

2. The fuel system should be kept free of
sand and dust by keeping the fank filler
cap tight and senvicing the fuel filters

frequenihy.

3. The engine breathers and air cleaner
should also be zerviced frequently fo
prevent sand and dust from entering the
engine. The engine oil and ol filtker should
be changed at shorter than normal
intervals to enzure a clean oil supply to
the engine's moving pars.

4. When lubricating the machine, thoroughly
clean each greasze fitting before attaching
the grease gun. Pump generous amounts
of grease into all lubrication points, using
the fresh grease to pump ouf old.

9. Adequate ground bearing support may be

required for the tracks when operating in
soft sand. Be alert for signs of track
digging into sand during operations. It
may be neceszary to back off and fill in
area where fracks dig in.
The increased frequency of lubrication
and =service discussed above should be
determined by observations made at the
work site. Inspection will determine how
long it takes for lubricants, breathers and
filters to accumulate unaccepiable
amounis of sand or dust. The frequency
of lubrication and service should be
adjusted accondingly.

B High Humidity or Saltwater

In some locations, such as coasial areas, the
machine may be exposed o the deterioraling
effects of salt, moisture, or both. To protect
exposed metallic surfaces, wiring, paint and
other items, keep them dry and well
lubricated where salt or high humidity are
encountered. Follow the recommendations

below when operafing in these conditions.

1. Make frequent inspecitions for rust and
comosions and remove them as soon as
they are detected. Dry and paint exposed
surfaces after rust and corrosion have
been removed.

2. Where paint may not be applied, such as
on polished or machined surfaces. coat
the area with grease or lubricant to repel
water.

3. Keep bearings and their surrounding

surfaces well lubricated to prevent the
entry of water.

4. Never use =aliwater in the cooling system.
Internal cormrosion will occur and all parts
will have 1o be replaced.

2. Hose down the machine penodically when
working in salbwater. If necessary, use an
oil soaked doth to clean moving parts.

6. If the machine is submerged, be sure it iz
never submerged in water deeper than
upper crawler belt
If the machine exceeds thiz limif,
dizazzemble, ciean and lubricate the
lower.

B High Altitwdes

Variations in altitude alter the fuel-air mixture
bumed in the engine and affect the engine's
performance. Al high altitudes. atmospheric
pressures are lower and less oxygen is
available for combustion of the fuel. Above
1200 meter, the engine fuel setling may have
to be changed © ensure proper performance.,
Consult engine manufacturer should this
problem answer.

Keeping the air cleaner clean and free of
obstructions will help alleviate high altitude
problems.

At high altitudes, closely monitor the engine
temiperature for overheating.
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3-11 LONG TERM STORAGE

B Before Storage
To protect the cylinder rods, set the machine
position in the rght illustration.
{To prevent the cylinder rods from being rusted )

To store the machine from long term, follow the
next procedures.

) ] Bucket position at the tima of
* Clean parts of the machine and store indoors, long term storage.

If vou have to place the machine outdoors,
choosze a flat place and cover the machine.

* Be sure to perform fill the fuel, lubrication, and
oil change.

* Apply grease on the exposed part of the
hydraulic cylinder piston rods:

v Store the battery afier move the negaftive
terminal and covering it or dismounting the
battery from the machine,

v Lock the control levers and pedals with the lock
lever and pedal lock.

B During Storage

If you have to operate the machine indoors to
prevent rust, keep good venlilation and gas
poisoning by window or entrance.

During storage, operate the machine cnce a
month to maintain films of oil at the lubrication
section and charge the battery at the zame time.

B After Storage
After long term storage, follow the next
procedures before operating the machine.

 Wipe away grease on the hydraulic cylinder
rods.

* Be sure io perform fill the fuel and lubrication.



TROUBLE SHOOTING

4-1 TROUBLE AND REMEDY

Detect the occurrence of anything unusual in its early stages by well getiing hold of the nomal
performance and condition of the machine while at daily operation.

When detecting anything unusual, investigate the cause, and make the repair.
When keeping the operation continue by neglecting anything unusual, it iz in danger of relating

with further big trouble.
SYMPTOM PROBABLE CAUSE REMEDY
Operating lever |+ Lack of lubricating lever working part. « Lubricate
is felt hard or = Poor control vale = Request repair to distabuter for service
does not retumn and repair
autormatcally

Al movemenis
are impossible
of lack vigour

« Lack of hydraulic of

= Hydrauliz oil is not yet warm_

= Decreasing of engine cutput harse
poOwer

= Poor pump ar cowpling

= Hydraulic oil is not proper

= Lowering of pressure seting of relisf
valve

Poor control valve

= Fill io regular level.
= Perform am-up operation.
= Zlean air deaner and inspect fuel system.

= Request repair to distributor for service and
repair.

= Replace with recommended hydraulic od.

= Request repair to distibutor for service and
repsir.

= A5 above

= Hydraulic oil is not proper
= Decreasing of engine output horse
pOWEL

= Poor pump

= Lowering of presswne sefting of relisf
vake

= Poor hydraulic eylinder

= Poor control valve

Travel of left, « Clogging foresgn matenial such as stone |- Exclude foreign material,
right, or bath « Poor contral vahve = Request repair to distributer for service and
sides are repair.
impossible. = Malfunction of tracBon mator or = A= above
reduction unit
 Poor brake valwe = Az above
Unable to trawvel |- Clogging foreign material = Exclude foreign material,
straight « Poor adjustment of shoes beft tension |« Adjust to regular dimension on both sides.
« Poor pumg = Request repair to distributor for service and
repair.
 Poor motar or brake valve = Az above
* Poor eondrgl valve = As abowe
Swing is » Lack of lubricaing swing bearing = Lubnicate
impossible or |+ Poor cushion valve = Request repair to distibutor for service and
smooth swing repair.
is impossible. = Poor brake valve « Az 3hove
= Poor rectar = A5 above
Lack of digging |- Lack of hydraulic cd = Fill 1o regular level,
force * Hydraulic oil is not yet warm = Perform warm-up operation

= Replace with recommended hydraulic cal.
= Zlean air deaner and inspect fuel system

= Reqguest repair to distributor for service and
repair.
= A5 above

= Bz ghove
= &z above
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5-1 HYDRAULIC SYSTEM DIAGRAM
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['.r.ul.unla prluin ger & giar) " F Suction strainer
Relief valve set pressure
Pressime Tank level capacity
Code Hame MPa | kaficre 19 Isters
= - L Total = wvilume
MRT | Main relief valve P1 Pump 206 | 210 3 liters
MRZ | Main relief valve F2 Pump 206 | 20 flow rate (Max):
: - oW T X
MA1 | Main relief valve P3 Pump 181 | 1B3 Pl"??.? Irter.fmm
OR1 | Owverload relief vabve [Boom) 24.5 2al - {72 liter/min
OR2 | Overload relief valve [ Arm) 245 | 230 P':! 120 liter/rmin
OR3 | Overload refief valve (Bucket) 245 | 250 3
The service ports
OR4 | Crverload relief valve [Blade) 206 Falil the ﬂE:..., E-hi'l:l:; I:rrll::l?r:
SWR | Swing relief valve 1532 [ 133 P2 and P3 pumps.
RER | Remote control relsef valve 6.9 a




WYHOVIO W3LSAS TvIdLO3 1




‘ SPECIFICATIONS |

7-1 GENERAL SPECIFICATIONS

B BASE MACHINE PERFORMENCE

swing speed min-t 9.5
Travel speed km /S h 21740
Gradability %% (deqg.) 28 ()
B ENGINE
Engine model - YAMMAR ITHWTO
dcycle, water cooled,
Engine type over-head, valve,
swirl-combustion chamber
Mo. of oyl — bore x storoke 1] 3-TO0=xT4
Toial piston displecement L 0.854
. 10.5 F 2300
LA (UEpLR KW i [DING271, 10.4 7 2300]
Max. torpue Mem Jf mim™ 51.8/1 1600
B WEIGHT
with ADD
=10 Weight
i Rubber shoe . 1120 1280
e IR Steel shoe J 1250 1350
. Rubber shoe 25.6 260
Average ground bearing kPa
pressure Steel shoe 26.0 276
B REFILL CAPACITIES — (APPROXIMATE)
Fuel L 20
Hydraulic | Qi level L 19
fluid Total amount L 23
Engine oil | Max, level L 38
Kin. level L 2.1
Coolant Engine proper L 0.9
Total amount L 36
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B BUCKET
&) : Std. applicable
) Applicable
X : Mot applicable

Bucket capacity | Side Number Combinations
IS0(m?) cutter | g | ieight Remarks |  Remarks
width teeth (kg) Std. | Long
Heaped | Struck | (mm) am | arm
0044 | 0.034 430 4 38 @ 4 =andard | General digging
0022 | 0.017 250 2 25 O O OPT. Ditch digging
Long arm
0.033 | 0.022 350 3 32 Q @ OPT. Ditch digging
0055 | 0.038 | 480 4 41 O X OPT. Loading
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7-2 OVERALL DIMENSIONS

Lmit: mm
31D ADD Weight

Codes Description Rubber shoe | Steel shoe |Rubber shoe | Steel shoe
A Crawler shoe widih 230 230 230 230
E Overall length of crawler 1570 1540 1570 1540

C Owerall width of crawler 960~1280 | 960~1280 | 960~1280 | 96D~1280
O Canopy 880 880 280 a0
E Canopy 2280 2280 2280 2280
F Rear end swing radius G20 650 T20 720
& Rear end gmund clearance 40 4e0 40 4&0
H Mini. ground clearance 175 175 175 7o
| Overall length of undercarriage 1930 1530 1930 1930
J Biade height 235 235 235 235
K Biade width 960 960 280 260
L Owverall length  Blade in front 3380 3380 3380 3380
Blade in rear 3750 3rs0 37s0 3750
M Front end mini. radius at center 1480 1450 1480 1480
M Amm head clearance 2630 2630 2630 2630
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7-3 WORKING RENGE

B OFFSET DIGGING WORKING RANGE

@ R1270
Front-end min radius
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B WORKING RANGE (BACK HOE)

F
H
_J —
M
4
4
- e _,.r""-
D
Lnit: mm
Key Description Sid. am Long arm
Std. of bucket capacity (m3), 150 Heaped 0.044 0.033
A | Max. digging radius 3760 3990
B | Max. bucket cutreach at ground level 3660 3910
C | Max. digging depthiMNot used blade) 2100 2350
D | Radius of max. digging depth 1680 1680
E | Max. digging height 3610 3810
F | Radiuz of max digging height 1740 1900
= | Max. dumping height 2560 2760
H | Radiuz of max digging height 1610 1770
| kin. dumiping height S50 T20
J | Radiuz of min. dumping height 1350 1440
K | Max. vertical digging depth 1775 2010
L | Radiuz of max. vertical digging depth 2430 2480
M | Radius of min. digging ground level 1220 1120
M | Max. clean-up radius at floor level 2810 3040
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