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FOREWORD

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

This manual should be stored in the oparator’s compariment in the lteraturs
holdar or seat back [Herature storage area.

Before inspection, maintenance or operating the maching, read and
understand this manual completely,

Since all of the explanations in this manual may not be thoreughly understood
at first, repeal reading it until abilities as an operator are obtained and

developed for proper oparation.

Further abilities as an operator outside of descriptions in this manual can be
oblained from the experience during normal operations and under proper
SUpervision.

The ilustrations in thizs manual are used first of all (o ket you pay attention.
They do not show all of Tllustrations in this manual. Bacause of continuing
improvement and advancement of product design, the shape of machine in
the illustrations may be parlly different from your machine. Please understand
it. Whenever a questicn arizes regarding your machine, or this publication,
please consult your local IHI distributor for the latest available informaticn,
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SAFETY INFORMATION

We offer you basic and impertant rules and precautions for safe operations.

Read, understand, and observe them befors starting oparation. This is the most essential
way o pravent accidents.
Wrong operation, inspection, or mainlenance can cause personal injury or death.

Throughout this manusl and on the machine, precautions are provided with m marks
and classified by the words “DANGER”, "WARNING™, and “CAUTION" according 1o
their extant of danger.

The classification is as follows ;

T ea] ndicates an imminently hazardous situation which, if not avaided, will
rasull in death or sanous injury.

indicates a polentially hazardous siuation which, f not avoided, could
result in death or serious injury.

| indicates a potentially hazardous situstion which, if not avaided, could
' result in minor or moderale njury. It may also be Used to alerd against

possible damage to the machine and itz componenis,

We have made every effort for you to prevent accidents duning operation, howerver, wa
cannot be held responsible for predicting every kind of danger in all oparating conditions.
It iz the owner or user of the machine who s responsible for ALWAYS paying attention to
operate the maching; as well as reading and understanding this manual enough fo oblain
the essential knowledge and skills fundamental to correct machine operation.

4L VVARMING “

« BEFORE inspecfion, operation, of maintenance of the machine, be sure to
read and understand this manual,

= |ncorrect oparation or malntananca of tha machine can cause the accident
and serious injury or death.

« Keep this manual on hand during operation so that you can immeadiately
consult it when necessary. Iif it should be missing or damaged, place an order
from HI distributor for a replacemeant.

* 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 cne locale to another, it is impossible for us 1o provide
such information in this manual.
it is the responsibility of the owner or user to be familiar with the regulations.

» Specifications and materials of the machine are subject to change without
any obligation on the part of the manufacturer. J

-
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SAFETY

SAFETY TIPS

This seclion explains safety fips which you
will find throughout this manual and on the
machine.

Periodically check labels and plates
containing those tips for damage.

If thay are damaged, clean or replace them,
For replacerment, contact your local [HI dealar
with their Parts Numbers in the Parts
Catalogue.

——

1-1 GENERAL

Remamber that the safetly tips thal we
pravide cannol cover every kind of danger
that you may encounter during operation.

OBSERVE THE BASICS FOR SAFE AND
EFFECTIVE OPERATION.

The operator's knowledge, skills, and
experance are the most important o utillze
the machina. Therefore, be sure to
understand operation procedures and to take
necessary reining.

OPERATOR SHOULD BE QUALIFIED.

Only qualifisd operators should be authorized
to operate the machine, and those so
authorzed should do so only when physically
and mentally alert.

The oparator should be to be familiar with the
hazards and necessary safely measuras
unique to the operation of hydraulic
excavators.
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READ AND UNDERSTAND THE
INSTRUCTIONS AND WARNINGS.

This manual. plates, and labels on the
machine contain necassary instructions and
warnings for safe operation. You are
supposed to read and undersiand them first,
If you should ignore them, njury or death may
occur. 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 IH| distributor for
replacemant.

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 fil
operators. Avold loose jackets, shirt sleeves,
rings, and oiher jewedny which may be caught
in moving paris, Aveid also oil stained or
damaged garments. Shoes should ba clear of
grease of mud bafore operation.

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




PERFORM “WALH-AROUND"
INSFECTION.

Walk around the machine 1o check safety
guards, plates, and other refated parts are set
in placa. Do not attempt to operate the
machine whan any unsafe condition is
detected.

NEVER ASSUME ANYTHING
GUARANTEED.

Mever assume that everything |s all rght at
the starl of a work day just because it seemed
satisfactory at the end of the previous work
day. Before beginning each days operation,
thoroughly inspect the entire excavator for
slgns of vandalism.

MAKE A WORK PLAN.

Prior to operation, investigate your job 2ie
sufficiantly. When any obstruction or hazards
ane datected, mark it so that all personnal are
aware of it. Avoid any oversight that may
cause serious socident,

Obsarve a local weather forecast and discuss
well work procedures and let all personnel
know them without excaption,




WATCH FOR UNDERGROUND UTILTIES. Ty

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

CHECHK THE JOB SITE.

ALWAYS check the job site for grade and
stabifity of the ground, ventilation, depth of
water and ambient obstructions. Avoid
operaling vour equipment too close o an
overhang.

Since thizs machine s nol provided with antl-
explosion design, NEVER use it inside a
tunnel or in explosive environment to avoid
hazard caused by an axplosion,

CLEAR ALL PERSONNEL FROM THE
MACHINE AND AREA.

Be sure to bammicade the job site to prevent
entry of the unauthorized. Confirm that there
is no one around the machine before starting
the angine or operating the machine.




s
f

]ﬂf | - SAFETY

MAINTAIN GOOD VENTILATION.

Take a countermeasure to Vent the exhaust
gas ta tha outside 1o start and operate the
enging, in a pil, tunnel, or trench, In such a
piace, the air trends 1o stagnata, it is very
dangerous to inhale the exhaust gas.
Remember, exhaust gas can kil you.

DO NOT MODIFY THE ROPSITOPS.

Do not modify the ROPS/TOPS unless
instructed to do 5o in nstallation instructions.
Moedifications such as welding, drilling or
cutting can weaken the struciure and reduce
the protection it provides. A damaged ROPS/
TOPS can not be repaired — It musl be
replaced.

1-2 MOUNTING AND DISMOUNTING

CAREFULLY MOUNT AND DISMOUNT
THE MACHINE.

ALWAYS use steps and handholds to mooni
and dismaunt the machine.

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

NEVER hold contral levers at mounting and
dismounting.

NEVER not try to mount or dismount the
mowving machine,

NEVER jump off the machine,

Do not try fo climb on or off the maching with
implemeants or supplies in your hand.
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| 1-3 BEFORE STARTING THE ENGINE

FOLLOW THE NEXT PRECAUTIONS.

* Clear all parsonnél from the machina and
the area.

* Move all conirol levers to the NEUTRAL
position before starting the englne.

« |nspect the condition of the saal belt and
mounting hardware. Replace any
damaged or worn parts.

+ Fastan the seat bett (if equipped) sacurely

* Adjust the operator's seat to be able to
deprass the pedal completely.

Adjust the
Fasten the seat belt. operatar's seat

1-4 STARTING THE ENGINE

* ALWAYS start the engine only from the
oparator's seal following the starting
procedure in this manual.

the engine or move any of the controls,

« NEVER short across the starter ferminals

or across the battery.

-—p

Whean the start switch or controls are
tagged with "Do Mot Operate”, do not start

2
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II_'I-E BEFORE OPERATING THE MACHINE

FOLLOW THE NEXT PRECAUTIONS
RIGHT AFTER STARTING THE ENGINE.

* Clear all personna! from the machine and
the area.

* Maka sure the machine horm and all other
warning device are working proparly.

* Be sure all Windows are clean.

« Check for proper operation of all controls
and profective devions while moving slowly
in an open area.

* When any defecl is detected, immedialaly
report it.

CONDUCT WARM-UP BEFORE
OPERATION.

It is ESSENTIAL to conduct warm-up
opearation after starting the engine in order to
ruen the hydraulic fluid smoothly.

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

ALWAY'S take a time to wamm up the Muld with
running the engine ai a low speed fo maintain
the FREE FLOW OF OIL.

BE SURE TO LOCK DOORS AND OTHERS.

Ba sure to lock doors, front windows, and lids
before starfing operation.

Operating with unlocked doors may cause
personal injury.

Crushing of finger or hands.

1=7




SAFETY

KEEF EACH OPERATION SECURED
FOR SAFETY.

Conduct every oparatian with great care for
zafely. If you operate the machine roughly, 11
may cause damage o the machine, degrade
the machine perfornance, and resull in
serows accidents.

OFERATE CONTROL LEVERS IN A WISE
WAY,

Do not get angry with the control kevars when
vou cannol operate the machine as desired.
It may degrade the machine pedormance
and damage the machina instead of
improving the situation.,

ALWAYS conslder the machine capacity and
take a fime to clear problems in the best way.

OBSERVE THE NEXT PRECAUTIONS
FOR SAFE OPERATION.

Do nol read,

= Do not drind.

Do not eat.

= Do not be distracted, If you have to divert
yvoursalf from the machine operation, stop
the operation first,

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

NEVER attempt lo operate the excavator
from any position except the operator’s seat.
If you operate the machine from any other
position, such as standing by the window or
door, you may operate the machine
inaccurately, which can cause senous njury.
Remember that you should not get on or gat
off the moving machine to be seated or 1o
leave the machine.
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WATCH FOR OVERHEAD WIRES.

Care must be taken that the boom does not
canfact, or even close 1o, ovarhead wires,

Know the maximum height and around of the
machine. Whan working near overhead
elecirical inez, keep a distance of at least 10
feet (3 m) plus an additional 4 inches {100
mm) for each 1 , 000 volts over 50.000 volts,
Chack for local and state codes, which may
require a greater distance for safety. Treat all
lines as energized.

DEATH OF [HJURY MAY RESULT FROMW
CONTACTING ELECTRIC LINES,

ALWAYS CONTACT THE ELECTRIC POWER
LIME OWMER. THE ELECTREC POWER SHALL
BE DiIECONNECTED OR THE POWER LINES
HOVED OR INSULATED BEFORE BACHIKE
CPERATIONS BEGIN,

NEVER DOFERATE THFS MACHIME WITHIN
10FEET{3m} OF ELECTRIC FOWER LINES.

NEVER LEAVE LOAD SUSPENDED IN
THE AIR.

NEVER leave the lnad suspended in mid air,
when the machina is oul of service, or you
have to leave the machine, ALWAYS pul
down the bucket or load onto the ground.

Should a malfunction occur, it could fall,

striking equipmeant or personnel,

— JNEEY

Should contact ocour, stay on the maching
untll the boom Is cleared or unlil the current
s turned off. Keep all personnel off the
machine. If you must leave the machine,
JUMP, DO MOT STEP OFF.

Electrical shock [ erectrocution




NEVER ALLOW ANYONE TO RIDE THE
ATTACHMENT OR THE LOAD.,

NEVER atternpt fo lift parsonnel using the
attachmant since the machine is designed to
excavate and move NOT perscnnel BUT
malerials, W you lose control of the
attachment in such a trial, the personnal will
ba dropped down, which is likely to occur,

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 o be unconscious of the
area behind the machine, Befora tallswing,
make sura that there no personnel or objects
in such area.

<—

FNGcAimon] —
ALWAYS check for parsonnel or objects
arourd the machine before swinging.

NEVER SWING OVER PERSONNEL

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

Pay attenticn to invisible workers in a trench
or pit in particutar, Follow the signal person’s
direction not 1o swing over such workers,

1-10
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CAREFULLY TRUCHK LOADING

Load the fruck from the rear whenever
possibla. NEVER swing the load over the
truck cab. “High altitude™ dumping Into the
truck is a dangerous practice, Usa the buckat
wrist action for preclse dumping.

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

ALWAYS OBSERVE THE BUCKET AND
LOAD.

ALWAYS watch the moving bucket or load
carefully. Moving bucket or load without care
may cause injury fo personnel or materals. If
you have lo look away from it, stop the

. e

NEVER CAUSE PHYSICAL SHOCK TO
HYDRAULIC CYLINDERS.

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

1-11
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TAKE SIGNALS FROM ONE SIGNAL
PERSON EXCLUSIVELY.

usa only signals which are predelermined
and common fo all personnel. Only one signal
persan should exclusively direct and give
signals o personnel

NEVER ALLOW PERSONNEL RIDE ON
THE MACHINE OTHER THAN
OFERATOR.

Onty operator is authorized 1o be on the
machine during operation,

Mever el unauthonzed parsonnel fda on the
machine.

<>

CAREFULLY OPERATE THE BUCKET.

Slow down the operation when controdling the
bucket or moving the filed bucket close ta the
operator's cab in paricular. which prevents
ihe load from being dropped Into the cab.

{4l ol

e

oy
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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 is likely to occur when
conduciing digaing and dumping atternataly,
Move the bucket slowly.

NEVER SWEEP WITH THE BUCKET.,

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

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

If thie rod is extended 1o the stroke end of the
cyinder, the shock applies a large force to the
cyfinder, which may cause a damage o the
boom or anm.

Operate tha machine without moving the
cylinder to the extreme and of the stroke.

It ig recommended lo 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 matarials ke concrete. This will cause
damage to the machine.

1-13



DO NOT OVERLOAD TO CYLINDER.

Do not forcafully conduct digging operation
beyond the capacity, which may ovedoad any
cylinder and open its rellef valves. This
causes damege to the hydraulic system and
rmiachina

NEVER CONDUCT DIGGING
OPERATION WITH FALLING FORCE OF
MACHINE.

Do nol raise off the rear of tha maching 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.

Belore fording, measure the depth of water

and chack the rfverbed for holes, bumps, and

any dangerous condition by following the
next:

« Measure the depth of water firsl.

+ Stop the machine and swing the bucket
under the water to detact any bump or
obstacle,

* Lower the bucket o measure the depth of
watar and detect holas occasionally,

OBSERVIE THE ALLOWABLE WATER
DEPTH.

Allowabie depth of water is limited up to the
canter of the upper rollers.

Be sure 1o lubricate long-soaked parts until
Allowrabhle water d
old grease comes out of the bearings. ¢ EAR

(%}

1—-14
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DO NOT CRAWL WITH THE BUCKET.

Lo not drag the bucket on the ground by
crawling, Level the ground with proper
aquipmeants in a comect way.

UTILIZE THE BLADE FOR DIGGING
OPERATION.

Use the blade as a stabilizer for digoing and
foliow the next pracautions,

* Keap the entire blade contact with the
ground. If the blade stays at an angle 1o
the ground, or fouches the ground partially,
it may be damaged or loose its balance.
To avoid this, level the ground first,

* Do not use the blade to excessivaly rajse
the tracks. Lower the blade only within a
range where the racks behind the blade
lift =lightly to ground the blade as a
slabilizer.

MAINTAIN A CORRECT BLADE POSITION.
If you need fo conduct the deap digaing with
the blade, do not reise the blade so that the

blade will not contact with the boom cylinder.
Fosition the blade to rear if it is not necessary.

1-15
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TOPS THAT PROTECTS YOU FROM
BEING CRUSHED BY THE TIPPED-
OVER MACHINE

Tha cab-type machine is equipped with &
TOPS (Tlp aver protective structure) as &
standard specification.

The canopy-type maching is nol equipped
with a TOPS as standard, however, when the
danger of lumover is expacied while working
on a soff. uneven, or included, wea
recommend the use of TOPS canopy.

Ba sure fo fasten the seat belt while oparating
the machine

NEVER try to jumnp out of the cabin when the
machine falling down. This may crash an
operator o serious injury or death.

TOPS canopy is avoidable as oplion.
Consull vour ocal ITHI dealer.

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

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

The fronl guard |5 avoidable as option.
Consult your local THI dealer.

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

When working underneath ofiff or destroying
a building with the machine, the top guard
shall be aquipped,

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

The top guard is avoidable as oplion, Consult
your local IHI deakar,

FOPS: Faling-object protective structure.

Hever try to jump out

1-16
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SECURE FOOTING FOR SAFE
OPERATION.

Check, that the machine footing is level and
firm to avoid the skid or overtum. If you need
o operate the machine on the shoulder of a
road or g grade, check the ground for
lovelness and stability prior to operation,

BE CAREFUL TO PREVENT TURNOVER.

The operating radius should be as small as
possible whan using the heavy bucket, and
swing the boom slowly ko prevent g tumaover
Also, watch for buried objects during digging
operation to prevent a tumover.

AVOID UNDERCUTTING THE MACHINE.

Do not try to dig close o the machine. If you
undercut the machine, the footing may easiy
collapses. Recede from the digging site
enough o keep a distance.

1-17



OBSERVE FOOTING AT SWINGING.

To avoid fipping of the machine in swinging
mofion, check the machine footing whather i
is level enough ar nol,

OBSERVE PRECAUTIONS ON
OPERATION ACROSS TRACKS.

FPay allention lo avoid turnover of the
machine when lowering and swinging the
boom from the blade side to efther side of the
machine at the same time. Since the width of
each frack Is sharter than its length, stability
iz poorer over side than on tha blade side,

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

OBSERVE PRECAUTIONS WHEN
OPERATING WITH LONG ARM.

Dbserve the following precautions to use the
long arm.

() 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
ratractad arm in a reduced working radics,

1-—18



/ .;
gt

EHE_A SAFETY B [l

REMEMBER OPERATING LIMITS.

1. Ground conditions

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

If you have to operate the machine on &
grade, the maching should be parallel with
a grade. Do not have it cross a grade.

If you have lo operate the machine on a
soft or unlevel ground, carefully operate
the machine to avoid serous accidents
like & tumover.

ON S50FT GROUND ON UNEVEN GROUND

2. Usze of attachmant

() When using the longer am, great cara
should be taken, If tends to reduce the
machine stability and limils the bucket
size. Slowly operale the machine with
the longer arm and watch the ground
condifion,

(£ When using the larger buckst, great
care should ba taken. It lends to
reduce the machine stability, Slowly
operate the machine with the larger
bucket and walch the ground
condition.

() ALWAYS use a bucket whose capacity
mesels tha specification.

1-19



LIFT CODRDINATOR

Cmne person should assume responsibility for
coordinating all facels of the lift. He musl take
info consideration the operator, the machine,
other personnel. bystanders and the
surrounding area. He must be lofally alert fo
the hazards Involved, have in-deplh
knowledge of proper procedures and
exercize good common sanse all fime.

DO NOT OVERLOAD LIFTING.

Prominent among the safely measures
unigue to hydravlic excavators is the sole
raliance upon the manufacturer's icad rating
chart as a guide to fling capacily. Relying
upon signs of tpping o warn of overoad can
resull is machine damage or personal infury.
Lifting capacity in excavators is usually
datermined by hydravlic and structural
fitness, not tippéing load. Bafore making a list,
ALWAYS consult the load rating chart in the
operator's cab,

Stay within the lifting limits when laying pipas.
Remember, you may be able to lift the pipe
closa in at ground leveal, bul as you reach out
and down, the |ifting capacity decreasa. If the
machine is not on leved ground. an instabiity
will result, which could cause lipping. always
use short slings o prevent excessive load

swing.

There may be some local govermment
regulations regarding the use of excavators
to fift hesavy objects, Please observe thase
reqgulations where they apply.

CHECHK THE SLING CABLE AND DEVICES.

ALWAYS be cedain that slings, tles and
hooks are properly placed, secura, of
agequale capacity and good condition before
lRirg materials

1
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LIFT THE UNDERCARRIAGE IN A
PROPER WAY.

Do not lift up the machine excessively of in
incorract direction, which may cause a
lurnover.

In parficular, avoid Bifng up the machine with
the extended arm at an angle with the
machiree.

When you have to it up the machine.
pasition the tracks efther paraliel with or at
right angle with the machine.

POSITION THE ARM VERTICALLY.

Do not try to fift up the front end of the tracks
with the arm cylinder or bucket cylinder fully
exiended.

Position the am vertically against the ground
for lifting.

NEVER USE THE BLADE TO EXTRACT
PILES.

Do not usa the blade to lift up the machine to
exiract a pile. The great force of the biade
cylinder overioads the machine, the
attachment. cylindars, and other parts, which
may cause serous accidents,
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| 1-7 SAFE TRAVEL |

ALWAYS CHECK THE TRAVEL
DIRECTION.

ALWAYS check in which direction the
superstructure faces before coniroliing the
trave! levers, The maching i3 likely to traved in
the opposite direction fo your expectation
whien the suparstruciure directly faces to the
Fe:ar,

MAINTAIN OVERHEAD CLEARANCES.

ALWAYS be on the alerl for overhead
obstacles and be sure thers is adequate side
clearance when traveling. Gel the assisiance
af the man an the ground when clearances
cannot be ascarained from the operator's
position.

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

NEVER travel in an area where persons ane
coming and going of there are many objects.
ALWAYS keep a safely distance around the
machine. In a narmow area. place a signal
person 1o quide the operator,

Before traveling, keep away persons from the
iraveling range,

e



CAREFULLY GO DOWNHILL.

Keep tha bucket 200 mm to 300 mm{A}above
thie ground while traveling on a grade.
When the machine skids or loses ils balance,
immediately put down the bucket onto the
ground and stop travel.

Do nol travel down in backward direction.
When lraveling over any object, keep
attachment close to the ground and slowly
Iraval,

* When traveling uphill, or on a slope, keap
the boom on the uphill side of the machine.

NEVER STEER ON A GRADE.

NEVER sleer on & grade or unstable graund,
which causes a urnover.

MNEVER fravel across a grade,

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

tends to skid or fall down,

CHECK BRIDGES ARE SAFE.

Check the capacity of any bridge to be
crossed to detarmain whether it will support
the machine's weight.
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SLOWLY TRAVEL THE MACHINE IN
SPECIAL CONDITIONS.

Travel slowly when the ground is rough or
covered with chunks of rock. Control the
travel speed with the engina throtile kever
NEVER causa shocks to tha racks and the
machine,

POSITION THE DRVIE SPROCKET TO
THE RIGHT POSITION.

ALWAYS travel with the drive sprocket to
rear, Keep the drive sprackat to rear in long
travel in partbcular If you position t to fronl,
wear at the lower struciure will be enhanced.

UTILIZE MATS AT A SPECIAL JOB SITE.

Use mals made of lumbers to support the
maching on the soft grownd or in a marsh.
Use the clean and level mats for safe
aperation. Remember that the mats cannot
support the machineg in every condition,
Carefully chaeck the job site first and confirm
thal safety can be secured by the mats.

1-24
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ALWAYS MAKE SLOW TURNS.

ALWAYS try lo make slow turns as much as
possible other than eameargancy. Sharp turns
or standing pivol turns will sherten the
machina useful life,

Slowly change the travel direction on the

unlevel or rough ground. Sharp tums tends to
oversirass the crawlar.

1-8 TOWING

CAREFULLY TOW THE MACHINE,

If tha machine sinks down on a sofl ground
and cannot crawl! up by itself, a wire rope
should be attached to the rear axle and the
machine should ba towed by & towing
machine,

NEVER altach the wire rope to the towing
hook at the rear axla, which causes damage
to the axle and the hook, and personal injury

may oocur.
&

USE THE TOWING HOOK PROPERLY.

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

NEVER fow the machine with the towing
hook, which may damage the towing hook
and cause a personal injury,

Keep the to line angle to a minimum. Do not
exceed a 30° angle from tha stralght ahead
position.

1-25
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| 1-9 SAFE TRANSPORTATION

CAREFULLY LOAD AND UNLOAD THE
MACHINE.

ALWAYS load and unload the machine on
the level ground,

Uze a ramp that has sufficient strength, width,
fength, and thickness,

Femove ice, snow, or slippery mataerdal from
the ramp and fruck deck before loading.
NEVER make a tumn on @ ramp.

Do not raiss the boom axcesshvely at loading
and unloading.

4

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

NEVER lift up the machine using the boorm Lo
Inad and unload the machine on and out of
the truck. This is very dangerous.

ALWAYS ensure that a ramp has sufficient
strength and kength fo accommodate the size
and weight of the machine.

OBSERVE PRECAUTIONS ON
TRANSPORTATION.

Be zure o engage the swing lock.

Biock tracks and secure the machine ta the
truck before transporing.

Prior to transportation, chack the travel route
for cloarances around the truck and the
machine.

e
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[1-1'0- PARKING THE MACHINE

BANKS AND SLOPES

MEVER leave the maching on or near any
bank which may case. or on the edge of an
excavation which might give way. Back the
miachine away from such areas which itis lo
be left idie or unatiended for more than a brief
period. Whenaver possible, park on level
ground,

DO NOT PARK THE MACHINE ON A
GRADE.

If you have to 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.

IT you have o park the maching on the rosd,
usa approprigte flags, barmriers, flares, and
warning signals.

OPERATOR LEAVING MACHINE

ALWAYS lower attachments to rest on
ground and stop engine before leaving the
maching unattendad.

Engage all locks, turn off the start swilch, and
remove tha start key. Lock the windows and
doors.
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111 SAFE MAINTENANCE

KEEP ROUTNE MAINTENANCE

Maintenance work can be hazardous if nod
done in a careful manner. All parscnmnel
should reafize the hazards and strictly follow
safa practices. before performing any
malntenance or repair work. consult the
instruction manual.

Before maintznance, stop the engine and do
not conduct any operations,

PERFORM MAINTENANCE WORK
CORRECTLY.

While maintanance work is baing done, that
starting controls should be TAGGED. the tag
should be removed only by someonse who is
aware of the circumstances, and who can
assure that it is safe to do sa.

ALWAYS CLEAN THE MACHINE.

Maintain the machine clean for safe
eperation,

Remcove dirt, grease, maintenance ool from
the operator's cab for secured control,
Clean the window o obtain good sight,

Do nof place anything flammable arcund the
machine.

SET HYDRAULIC PRESSURE
CORRECTLY.

Only qualified parson is allowed to gauge and
adjusi the hydraulic pressure following the
specifiied procedurs and using the correct
gauge if necessany.
If thera ia no qualified person, consult your
focal IHI distributor.
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PREVENT CRUSHING OR CUTTING.
Baefora ANY kind of adjustment or service of
the maching, stop the engine and do not
operate (he machina.

MEVER fuel or lubricate when the engine s
running.

NEVER LEAN OUT OF THE WINDOW.

Keap your body inside the oparator's cab.

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

If the window Is missing or broken, replace
immediately.

SUPPORT THE UNDERCARRIAGE
WHEN WORKING UNDER TRACKS.

NEVER allow anyone o work undercarriage
that s liftad and not properly blocked.
Check thal the machine is supporied
sufficiently by the blocks and will not fall
down, Do not keep the machine |ified up only
by the boom and arm. Attach a waming tag fo
warn, *DO NOT OPERATE".




SAFETY

PREVENT FIRE OR EXPLOSIONS.

Keap away fuel, lubricant. and coolant from
any fire or heat. Most of them are very
flammabile.

NEVER place fammable materials or abjects
clese fo fire or heat

NEVER SMOKE WHILE REFUELLING.

NEVER smoke while refueling or in a place
closa to flammable objects.

/J"

DO NOT TOUCH BATTERY
ELECTROLYTE.

Battery post, terminals and related
accessories contain lead and lead
compounds, Wash hands after handfing.

Battery acid will burn skin, eat holes in
clothing, and cause blindness if splashed
into eyeas, If you spill acid on yourself flush
skin immediately with lots of water. Apply
baking soda to help neutralize the acd,

If acid gets in your ayes, flush immediately
with large amount of water and seek proper
medical treatmeant immediately.

When servicing battery remember that a
lead-acid storage battery generates (whan
charging or discharging) hydrogen and
oxygen —a very explosive mixture, A spark or
flame could ignite these gases,

Always waar safety grasses and groves
when working with batiery,

CF
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Eye protection required
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ALWAYS RELEASE PRESSURE
BEFORE DISASSEMBLING HYDRAULIC
LINES.

Before disconnacting hydraulic fluid lines
on a hydraulic maching, be sure you,

* Place boom on the ground or have it
supparted,

+ Shut off engine.

* Always release any pressurized air on
hydraulic tank,

» Move control levers and pedals repeatodiy
through thaeir operating positions to 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 ara In good
condition before starting the engine.

Fluid escaping from a smaill hole can be
almost invisible, Use a piece of cardboard ar
wood, instead of your hands, to search for
suspected leaks.

If you are struck by escaping hydraulic fluid
under pressure, serious reactions can occur
if proper medical treaitment is nol
adminislered immadiately, .

NEVER WATCH THE RELIEF VALVE
WHEN ADJUSTING TRACKS.

NEVER watch the refief valve When servicing
the tracks, Position yourself not lo be
splashed with grease. Grease used to adjust
the tracks is highly pressurized and can
cause senous Injury or death,

Carefully read and understand the
maintenance procedure for track adjustment,

1-3



BE CAREFUL TO ROTATING AND
MOVING PARTS.

Do not come close to all rotating or moving
paris such as a fan ball.

D not allow any object o come near mowving
parts.

It will be repelied 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 stoppad. It is very hol and
causes bums.

CAREFULLY HANDLE THE ENGINE
COOLANT.

MEVER try to open the coplant filler cap while
the engine is running o right afler the engine
Is stopped. If the cap is open. the vary hot
steam will blow oul. which causes serious
bums, Wail until the coolant temperature
goes down.

Slowly open the filler cap to release the
pressurs,

Do not touch the engine coolant directhy. It
may cause injury o your skin, Wear gloves or
use a cloth to handle it. NEVER drink it. or
NEVER et it come in contact with your eyes.

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

If you drink antifreaza. IMMEDIATELY have
it thrown out and call for emergency madical
cure

Do not leave any ool on the machine after
maintanance and place it in place before
re-starting operation,

1
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1-12 WhRHIH{-‘f SIGNS AND LABELS

There are zeveral specific safly signs on your machinea. Their exact localion
and description of the hazard are reviewed in this section.
Flease take the time to famdiarize yoursel! with these safely slons.

Wake sure that you can read all safety signs. Clean or replace thessa if you
cannot read the words or see the pictures. When cleaning the labels use a
cloth, water and soap. Do not use solvent, gasolin, ete.

You must replace a label if it is damaged, migsing or cannot be read. If a label
i5 an a part that is replaced, make sure & new label is installed on the replaced

part,
See your HI dealer new labels,

Located warning lavels
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Mustrated
symbaol

Fecommended
expantion

(1) Fead manual bafore

opcratian, manbensnce,
digassambly, assembly ard
ranspoiaion.

« Part Mo D405 350 00

{3} Sign Indicates an slecros-

ticn haard # machineg is
Brouinl oo near electric
ponmr lines,

Kioep & sale distancs lrom
aleciric poesar ines.

= Bart M. D405 508 00

5} Sign indicales a lazard of

being hit by the warking
davice of e mathine.
Keap dday from machae
duiring oparaticim.

+ Part Mo,: D205 G668 00

Sign Indecatas a hazard of retalling perds, such

as Man,

Turn off badore napaciion and mainienance.
= Fart Mo.: 0L06 G775 00

Hustrated Recommended
sy axpantion

(Z) Sign indicales 3 hazerd of
Being crushed of ian awar
iy unexpacied mo bing of
slopped machine,

Lowar working device to
lackn posilion and remove
angine key with you befors
Ilmahing maching,

= Pait Mo D405 508 00

Sign mdicates a crush
hazmrd By rotalion af
uppear greciure of the
maching,

Keen away frrom swing
area of machine,

= Payrt M Deils 389 00

Sign Inficates a hazard
of rolnling pans, such
a5 bek,
Turm off bedons
Inspacton and
mairbEnance,

= Part Mo, D405 674 00

Dia nat pul yeur land n the machine.
Crerwisa, your might ged your hand
caught in &,

= Part Mo,: D406 262 00

1-34
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Hustrated Recommendead
symbol expantion

(G Sign Indicates an electrical hag-
ard frem handing the cabla,

Faad maneal for sals and proper
handing.
= Farl Mo,. D405 504 00

N

ﬁi:l Slon indicates a hazard of flyng plag from
track adjuster that could causs mjun.

Resd manual before adusting track for gafe

and proper banding.
= Paerf M, D05 505 00

Hiustrated Recommended
symbaol expantion

{0 Sign indicales & burn hazard freen spurting
hot water or oil & radiator or tordraulic tank is
urcapged whils hol. allow radialor or bydrailic
tank to cool befora removing cap.

» Parf Mo D06 603 DD

12 DANGERI

_-_' Attach a DO NOT OPERATE warning tag b start switch of controls
_.:-:- before servicining or repeainng the machng,
Dx ek start the engine oF mve any of the contrals i fhee is

OO NOT OPERATE or similar weming tag attached to the start swilch

_ﬂ'{ﬁ: ,c z;“.r-.rj.
i or conirols,
%f’—é .-.-J-' -"::".-'.f-' Eesp in the tool box do nol ise warning tag.

00 NOT OPERATE

=
R T

« Part No.: D405 323 00

1-35






OPERATION

(1) Bucket

(2) Bucket Link

(3) Arm Link

(4) Tooth

{5) Bucket Cylinder
(B) Arm

(7} Track Shoe

(8) Boom Cylinder
(9) Boom

{10) Arm Cylinder
(11) Boom Swing Cylinder

2-1 NOMENCLATURE

{12) Fuel Tank

{13) Mufiler

{14) Engine

(158) Radiator and Ol Cooler
{16) TOPS Canopy

{17) Air Cleaner

{18) Return Fifter

(19) Battery

(20) Hydraulic Tank

(21) Hydraulic Pumg

(22) Travel Dnve (with motor)

(23) Rotary Joint

(24) Guide Plate

{25) Control Valve

{#6) Track Roller

(27) Swing Drive (with motor)
(28] Swing Bearing

(29) Track Adjuster

(30) Front [dler

(31) Blade Cylindar

{32) Blade
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2-2 CONTROLS AND INSTRUMENTS |

9 @ @ @8

El ECTRONIC

MONITOR PANEL

(1) Engine Ol Pressure  (7) Light Switch (14) Travel Lever

Warning Lamp

{8) Engine Start Switch (15) High Speed Travel Pedal

(2) Charge Waming Lamp  {8) Hom Switch (16} Blade Lever

(3) Heat Indicate Lamp
{4) Fuel Level Gauge

{10) Control Shut-Off Lever  (17) Boom Swing Padal
(11) Left Operating Lever (18} Operator's Seat

(5) Water Temp. Gauge {12) Right Operating Lever  (19) Seat Belt

{6) Service Hour Meter

(13) Enging Throttle Lever

2~2
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| ELECTRONIC MONITOR PANEL |

e mm s = s

1. MONITOR LAMPS

(1) Engine Oll Pressure Warning Lamp
When waming lamp comes on and the action
alarm sounds with tha engine running, stop the
engine, This indicates Insufficlent oll pressura.
Check the engine ofl level and have any
necessary repairs made before starting the
engine

(Z) Charge Warning Lamp
This indicates a malfunction In the electrical
charging system.
If thiz light comes on while the engine is running,
chack the alaclrical systam,

(3! Heat Indicate Lamp
Hald teh angine start switch in the HEAT position
for approximately 4 seconds. The heater is
activated and the indicator comes on,
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2. GAUGES and METER

i@ Fuel Level Gauge
I Indicates the amount of in the fuel tlank. Add
fuel Immaediately when the gauge indicates the
leve is in tha E range.
F : The fuel tank s full,
E : Fuel level is too low.

(%) Water Temperature Gauge
This indicates the engine coclant lemperature.
Upon start-up, the loweast “White" range
indicates, While running the engine, with out load
and low idling warming up.
The "Green” range is the normal operating
temperatura.
The “Red™ range Indicates overheating.
If the gauge indicate red range, reduce machine
operaling speed and keep the engine at low idle
until the engine is cooled down. Stop the engine.
Check the coolant. Check the fan drive ball. Have
any necessary repair made.

& Service Hour Meter
[ndicates the total operating hours of the machine. 1
H should be used fo delerming service hour |
mamtznance intervals. oofo|o ERA u o
HOURS

—eeee
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. SWITCHES

{7 Light Switch
Push down on the [ 4 ] marked of the switch to

turn the light on.
Push down on the biank half of swifch to turn the
working light off

(& Engine Start Switch

If the the engine does not start after 10
saconds, refum the key to OFF and wait for two
minutes bafore returning it to START.

OFF : The engine must be in the OFF position o
msart or remove the key. Turn the key switch to tha
OFF pasition before trying to restar the engine.
Tum the key switch to the OFF position to stop the
engine,

ON : Turn the key clockwise to active the electrical
System. The key will return to the ON position
when released from the START position.

Engine Start Switch

START : Turn the key to the START position to

crank the engine. Release the key as soon as the

engine starts.

HEAT : If the engine is hard to start in cold _ A ieh

weathar, hold tha swilch in the HEAT position to
preheat the engine intake alr. Afler approximatstly
4 seconds the haater indicator on the monitor will
fum off,

& Horn switch 7
Push down on the top of the right operating lever Right operating lever
to activale tha homm,
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4. MACHINE CONTROLS

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

T (XCAUTION]
Ta mounting and dismounting the machine, be
sure to put the shut-off lever in the LOCKED
po=ition.

If the lever is in the UNLOCKED posilion, upper
structure can swing and can result personal

fnjury.

=an =

Locked : Move the lever back o the lockad
position. Thizs makes all hydraullc activation
contorols inoperable,

Unlocked : Move the lever forward to the
unlocked position. This makes all hydraulic
activation controls operabla.

ih Left Operating Lever

[ Swing and arm controls ]
1. Arm Out:
Maowe the lever forward to move the arm outb.

2. ArmIn:
Move the lever back o move the arm in,

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

4, Swing Left :
Mave the lever laft to swing the upper struciure fo
the: bafi.

5. Hold:
Whaen the lever released from any position, the
lever will return to hold (center position). Arm ar
swing movement will siop,

Two Functions may be performed at the same
time by maving the lever diagonally.

IS0 Pattern
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% Rlght Operating Lever

[ Bucket and boom controls |
1. Boom Lower:
hMove the lever forward o lewer the baom.

2. Boom Ralsa:
Move the lever raar to raise the boom.

3. Bucket Dump :
Move the lever right to dump the bucket.

4, Bucket Dig. :
Move the lever left to close the buckst,

5, Hold :
Whan the lever released from any position, the IS0 Pattern
iever will retum to holdicenter position) . Boom or S
bucket movemeant will stop,

Two Functions may be parformed al the same
time by moving the lever diagorally.

i1 Engine Throttle Lever

Decrease (1) : Move the ever to forward to
decrease the engine speed,

Increase (2) : Move the lever to the rear o
increase the enagina spaead,




\E OPERATION
fif Travel Lever
e Forward
—— o Travel J:z::}
* Mormal fraveling is when the drive sprocket 1::::“\}
ara under tha rear of the maching. Blade ara

reversad,

the maching.

LS

urder the front of the cab. Reverse fraveling
iz when the cab is over the sprockets. Both
the directional and traveling funclions will be

* Always travel with sprockeds undear the rear of

Ny,

Forward Direction Travel :
Mowe the both travel levers forward 1o move the
miaching forward direction.

Stop :

Retease the travel lavers to stop the machine and

apply the brakes,

Reverse Direction Travel @
Move fhe both travel levers rear to move the
maching reverse direction.

Refer to Traveling the Machine section of this

mianual.

* NEVER high speed travel on a grade or
loading and unleading the machine,

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

High Speed Travel Pedal

Low Speed Travel

Relaasa the padal fo low speed travel, Salact tha
LOW speed travel when driving on rough or soft
surface. Low Iz also recommendad for loading or
unloading from a fruck,

High Speed Travel

High Spead Travel
@{pﬁuhgn'm‘l} :

During push down the pedal to shift the high speed
travel. Select the HIGH spoad fravel when driving

an a hard even surface.

Reverse
Trawel




| 2 I OPERATION |

3 Blade Lever
P

The blade falls with its self-waight if pushing this

lever to forward when the enging stops, Be

caraful.
N

Blade raise : Move the lever back o raize the
blada.
Elada lower : Move the lever forward to lower the
blade,

i7" Boom Swing Pedal

[ALWM"E locked padal when is not in usa. ] Unlocked .

Boom swing right :

FPush down right on the pedal to swing the boom
to the right.

Boom swing left :

Push down |left on the pedal to swing the boom to
the |eft.

& Operator's Seat

FNcamog

* Seat adjustment should be checked at the
baginning of each shift or when changing
operator,

* Lower the bucket on the ground, stop the
engine and then make adjusimeant.

.

Seat Adjustment

Seal position can be adjusted forward or
backward and seat back till, Select the desired
position to allow full pedal and lever travel.

To Adjust the Seat Forward or Backward.
Pull up and hold lever () and move the seat to the
desired position. Release the lever to hold the
seal in the sslected position.

To Adjust the Seat Back Tilt.

Pull up and hold lever (2 and tilt the seat back o
the desired position. Releasa the lever to hold the
seat in the selected position.

To Adjust the Seat Suspension.

Tuming nob (3 clockwise increasas suspension
stiffness and turning i counterclockwise
decreases suspension stiffness.

2-8
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i@ SEAT BELT

ALWAYS fasten the seal belt while operating the machine,
Baefore oparating the machine, be sure to inspect the seal balt and mounting for

excessive wear and damaged. Replace if damaged.

1. Confirm that the seat belt {1} is not bawisted
and put it info the buckle {2) securely.

2. Adpust the seat ball langth according to your
body size.
Slightly pull the belt and confirm the belt (1}
ks locked.

3. Press the button (3) of the buckle {2) and
unfasten seat ball,

2-10
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|_E-3- BEFOPE STARTING THE ENGINE

The followlng tems should be checked each day before stari-
up arf the start operations,

B Walk-Around Inspection
Inspect the loose bolts, trash build up, oil or
coolant leaks, broken or worn paris. Inspect the
condifton of the attachments and the hydraulic
COmMponents,

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

Inspect any cracks in boom and arm pivol area
and cylindar mounting brackets.
Repair if damaged.

Refer to Walk-Around inspection in the
Maintenance Section.

B Lubrication
Ferform the daily lubrication as required by the
Lubrication Chart.

N Pre-start Checks
Check all of oll, coalant and fual lavels,

Refer to the Daily in the Maintenance Section for
more detaded information

B Seat and Seat Belt Checks
Adjust the seat to allow full travel of the levears and
pedals when the operator is seated against the
seat back.

Inspect the beft mounting hardware. Replace any
damaged or wom hardware. Keep the mounting
bolt tight.

Fasien the seat balt before starting the engine.
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2-4 STARTING ENGINE

Onca the pre-start inspection has bean complatad, the engine

may be starfad.

Starting at Normal Temperature

If the the engine does nol start after 15
seconds, retumn the key to OFF and wait for 15
sacands bafore retuming it to START.

1. Move Control shut-off lever 1o the LOCKED

posliion.

Move all Controis to the HOLD position,

3. Move the engine throttle lever above the low to
madium posiion {advance about one-third to one-
half).

4, Inzert key (@ info the switch and turn the switch
I the ON position,

5. Turn the switch to the START position.

Do not crank the engina for more than 15
sEConds.

Allow the starfer to cool for seconds before
cranking again.

6. Release the switch key afler the engina starls.

7. Move the engine throtie lever to position LOW to
allow the engine o wamm.

™

Starting In Cold Weather

Ak VARNING
This engina has an inlet manifold heater for cold
weather starting. Do not use other types of
starting aids such as ether. Such use could
result in an explosion and personal injury.

1. Rapeal steps 1 through 4 in Stating At Normal
Temperatura.

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

Thiz indicates that the engine is ready bo start.

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

2-12

Engine throttle lever

T

Imm
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L_?_-i JUMPER CABLE STARTING

Baftery gives ofl lammatie fumes that can
axplode.

When starting from another machina,
maka sura the machines do nat touch.
This will prevent damage to engine
bearings and electrical circuits.

Always connect the battery POSITIVE (+)
to baltery POSITIVE (+) and and the
battery NEGATIVE (=) to batlery
NEGATWE (-).

Jump only with a battery source and with
the same veltage as the stalled machine.
This machine has a 12 volt starting systam,
Use only equai voltage for lump starting,
Use higher voltage will damage the
elecirical systam.

Be sure the start switch is in the OFF
position BEFORE attaching the jumper
cables to the machine to be started,

Use of Jumper Cables

SR A\ /ARNING e B

10,

Mave boost start maching near enough
to stalled machine for the jumper cables
fo reach, But, do not allow machines to
fouch.

Lower the bucket 1o the ground.
Move all controls to HOLD. Stop the
engine an boost machine,

Un stalled machime, turn the start switch
key to OFF. Turn of all accessories,

11

12.

Connect POSITIVE {+) jumper cable {red)
FOSITIVE (+) cable terminal of
discharged battery.

Do nat allow positive (+) cable clamp o
louch any metal other than battery
terminals.

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

Connect one end of NEGATIVE (=)
jumper cable {black) to the
NEGATIVE {-) boest battery terminal.

Make final connection of NEGATIVE (=)
cable o frame of the slapled machineg {not
NEGATIVE (=) post) away from battery
or fuel line,

Start the engine on the boost machine,

Wait 8 minimum of two minulses far the
batteries in the stalled machine lo partially
charge.

Altempt fo start the stalled engine,
Refar to saction on Engine Staring.

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

Conclude failure analysis on starting/
charging system of stalled machine as
requirad now that engine is running and
charging systam is in opearation,
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2-6 AFTER STARTING THE ENGINE ]

FIY CAUTION

Feep engne spead low until the engine oll
prassure waming lamp goes oul. If does
not go aul within 10 seconds, stop the
engine and investigate the cauvse bafors
starting the engine. Falure 1o do 50, can
cause engine damage.

LTS A

With any piece of hydraulically operated
equipmant, i ls EXTREMELY IMPORTANT
that the hydraulic fluid be tharoughly warmed
fluid-up BEFORE any work is begun. A warme-
up period is time well spent in preventive
matnienance,

Praclice the following wami-up procedurs
bafore atempling full load operations.

1. Allow the engimne to wanm up at LOW IDLE
for at least five minubes.
Engage and disengage attachment
control levers to help speed warm-up of
hydraulic components,

£, Ta warm up the hydraulic oil, move the
engine throtile lever to madium angine

20°C at start-up.

speed. Run the angina for about five
minutes while intermillently 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
fever HOLD position to ten seconds.

. Move the engine throtile lever to

maximum engine speed. Run the engine
for an additional five minutes while
intermittently holding the buckat dump
positian.

This will allow the ol {0 reach ralief
pressure, which causes il to warm more

rapidhy.

Cyele all controls to allow warm ail o
circulate through all cylinders and ines.

. Dbsarve the OK warning monitor

frequently during the operation.

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

2-7 "BREAK-IN" OPERATION

In case of the new machine, as the severe
operation from the Deginning will have a bad
influence upon the machine life, perform the
enough break-in operation as described the
right table.

2-14

Hour metler Load

Upto 10 hours | About 0% load

Upto 50 hours | About 80% load

After 50 howurs Full load
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OPERATION

|£-a-1 BACKHOE upsm‘rmﬂ

Shown lever pattarn A (IS0} type operations.

OPERATIONS DIRECTION OF LEVER DIRECTTON OF MACHINE
BOOM
BUCKET
ARM
SWING
T Operati
lewer n_'ﬁ'..

blade on tha ground.

2—15

When leaving the operator's seat, stop the engine, lower the bucket and the



e e L —_—

_EF-"ERATIG H_HJJ

1]

e ——

2-8-2 BACKHOE OPERATION
Shown lever pattern (F), SXtandard Eackhor Loader System.

OPERATIONS |

DIRECTION OF LEVER ____ DIRECTTON OF MACHINE

BOOM

BUCKET

SWING

When leaving the operator’'s seat, stop the engine, lower the bucket and the

blade on the ground.

2-18

O
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OPERATION

OPERATIONS DIRECTION OF LEVER DIRECTTON OF MACHINE
Unlacked ' -
= {T) Swing R.H '
[=Tala]] Boom
SWING
-.I".
@ B LH, 3™ Sosilion Always locked pedal
whin is not in use.
& Lower
BLADE D Raiso
Blade lavar
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| 2-9 OPERATING THE SPECIAL ATTACHMENTS AND ACTUATORS (If equipped)

e 11 mmm e L .

* Salect & hydreulic breaker. a wrecking fork and special actuators, etc., wilch are

applicable to the machine body.
Consult yvour local IHI dealer o select a speclal attachmeant and an actuator,

Precautions on use of special attachment and actuator.

* Before using a special attachment and an actuator, read and understand thair
instruction manuals issued by a manufacturer to obtain correct operation and
mainlananca,

* When a special attachment and an actuator are mounted, the machine specifications
such as stability, working radius, transport height, efc., should be altered. Belore
starting operation, confirm each specification to ensure safely of workers and the
machine,

1. SINGLE ACTION OPERATION
Hydraulic Breaker and Others Controls

If the marked (=) of the valve is set in horizontal
pasition, the pressura of relumed oil becomes
higher and the tha breaker does nol function
efficiently.

ALWAYS sef the marked { | ) in verfical position. )

LN

Switching tha attachment hydraulic circuil
Check the marked position on the shift valve (0.
Turn the valve with a wrench and sel the marked
{ I }in vertical position, if necessary,

the mark
in vartical
thon

1) Fold the pedal @ into double layers.
2) Move the lock lever (3 to the unlocked
positlon.

Breaker ON : Push down the pedal @ to
activata the breaker.

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

NOTE: When no breaker operation is needed,
be sure to lock the pedal @ by lock lever T o
tha LOCKED position.
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3. SINGLE ACTION OPERATION

jﬂ[ ' G_F'ERAT_!QIi

2. DOUBLE ACTION DPERATION
Wrench Fork and Others Controls

— FYceuTion]
ALWAYS sel the marked (=) In horzantal
position. If the marked { | ) of the valve s satin

vertical position, the B port of the double acfion
does not funclion efficiently.

ﬁ Uniocked & port
Actuste

B porl
Actuste

Switching the attachment hydraulic circuit,
Check the marked position on the shift valve (@.
Tum the valve with a wrench and set the marked
{—) in harizontal position, if necessary,
1) Unfold the pedal (2 into two pedal plates.
2) Move the lock lever 3 1o the unlocked
position,
To actuats the port A :
Push down on the front of the pedal @ to
aciuaie the porl A,
To actuate the port B :
Push down on the rear of the pedal @10
actuate the port B.

Set the mark
' . {3 in horizontal
poasition

USED : FOR POWER PORT WORKS D Shift Valve

The engine cannot be staded if the power port
i5 ON (locked status with the pedal depressad).
Be sure lo sel the pedal at the naulral position
before starting the engine.

Power Port Unlocked B

1) Fold the pedal into double layers,

2) Turn the padal lock lever to the unlocked
position and release the padal lock.

3} Push down the padal and tum the pedal lock
lever to the locked position.

This makes it possible lo supply the hydraulic
pressure to the high-pressure line of the power
part.

The actuator can be operatad by the actuator's
control valve,

4) When the power port is out of service,
ALWAYS set the pedal back to the nautral
position and pedal lock lever to the locked
positon.

2-=19
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| 2-10 TRAVELING THE MACHINE

STRAIGHT TRAVEL

44 WARNING

] * Be sure no one is working on or near the machine to prevent injury.
Keap the machine under control &t all times fo prevent injury.
* Before control levers, confirm which direction the track frame faces.
* Abways travel with sprockets under the rear of the machine.

1. Move engine throttle lever (D to the operating @ Travel Laver (D Englne
range. Throttie Lever

2, Move the comtrol shul-off lever @ to the unlocked
position.

3. Faise the boom and the blade enough to provida
sufficient ground clearance.

4. Conlrol fight and left travel levers @ as follows.

Forward Direction Travel

Mave the both travel kevers (3 forward to move the
machineg forward,

The machine will always travei loward the
BLADE.

Stop
Slowly move both tha travel levers (3 fo the stop
position to stop the machine and appéy the brakes.

Reverse Direction Travel

Move the both traval levars @ rear to move tha
machinge reverse.

The machine will always travel toward the
SPROCKETS.

O
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STEERING CONTRTROL

- A\ WARNING

* B sure no one is working on or near the machine 1o prevent injury.
keep the machine under control at all times to prevent injury.

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

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

1. Move engine throltle lever to the operating range.
2. Raise the boom and the blade enough o provide “""”d gy, Reverse
sufficient ground clearance. 5‘“5"“&
STEERING
To make Wwms, cantrel the travel levers.
Control the two travel levers as follows.
Pivot Left Turn Stop the

Move the right lever (I forward to travel forward PIVOT LlE:TmTfII:iH
and beft, and move it rear to travel reverse and lef,
pivating on the lefl track. Forward
Steering
Pivot Right Tum = ok
ove the lefl lever (&) forward to trave! forward and St
right, and move it rear to travel reverse and right, ﬂﬂh'i lﬂﬁi

pivating on the right track.
SPOT TURM
Spot Left Tum
Move the left travel lever @ rear and move the

right lever (I forward at the same time. This allows
a quick left tum. PWVOT RIGHT TURM
S

Spot Right Turn

Maove the right travel lever O rear and move the
left lever (2} forward at the same time, allowing a
quick right tum.

SPOT LEFT TURN
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HIGH SPEED TRAVEL

FYcauTion]
L S High speed travel

Do not change travel spead ranges whide going (D High speed  (Push down)
daownhill, travel pedal

NEVER high speed travel on a grade or loading

and unloading the machine.

When control shul-off lever s locked, doas not
shift to high speed fravel.

o

Push down the high speed travel pedal (1) shift to

the high spead ravel.
When released pedal, shifl lo the low speed travel, WRONG -

CAUTION ON TRAVEL ON A GRADE

\

* Feduce engine speed when maneuvering in
tight quaners 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 travel
across a grade by all means,

® Avoid changing the direction of travel an a
siope, which could result In tipping or side
siipping of the machine.

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

* When starting up a steep grade or breaking
over a rise, keep the boom lowered as close
ta the ground as possible.

A

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

2. When traveling down on a grade inclining by
greater than 157, travel with the position in the
right illustration.
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This machine is equipped with the spanner
mechanism {crawles extension / retraction
rzchanism). Take the following procedure,

1.

. Levar selection

|_E-'1 1 CRAWLER EXTENSION/RETRACTION

Jack up the main unit.

Set the blade to the rear and jack up the main unil
with the working devica and blade cylinder till the
crawier is off from the ground to extend or retract
the crawler easily.

Set the selector lever lo the spanner position.

Crawler extension [ retraction

Set the engine speed at medium or higher,
Move the blade - spanner lever (blada lever)
frward or backward.

« Crawler extension : Push the lever lorward. Blade-spanner selector lever

= Crawler retraction : Pull the lever backward,

———— Y CATToN]————
Extand or ratract the crawler on a level ground
wlh‘mut_&n obstacle. _ _ R
Extension or retraction is possible without
jacking up the main unit.

If there is an obstacle on the ground beside the palics Ay
crawler, the resistance is larger and extansion T T

or refraction is sometimes impossible, : 5
o s EYF

o ﬂm‘| 180mm | | 960 mm 160 mm
1%&1:::

The crawler may slightly shrink due to leak from

the hydraulic circuit during the wark with the {3) : When retracted
crawler extended. (B : When extended
Sometimes extend the crawler to the end by the Dimension of crawler
spanner operating lever, extension ! refractlon
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[ 2.12 TOWING |

f 4\ WARNIN

* Parzonal injury or death could result when towing a disabled machine incorractsy.

* Follow the recommendations below, to properly perform the towing procedure.

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

* During towing operation, NEVER allow anyane batwaan the towing machine and the
lowed maching,

* Quick machine movement could overload tha tow line or bar and cause it o break.
Gradual and smooth maching movement will work bethar,

* Keap the tow line angle fo @ minimum. Do nol excead a 30" angle from the straight
ahead position,

e

1. If the machine sinks down on a soft ground and
cannot crawl up by itself,, a wire rope should be
attached fo the rear axle and the maching should
be lowed by a towing machine.

To preveni the damage of the wire rope, be sure
1o place a protector at the corner of the axle.
Use the towing wire rape with sufficient strength
1o fow the machine.

2. Use of the lowing hook
The towing hock 5 used lo tow Tor Bghiweight
material. The maximum allowable towed weight
is 500 kg.
NEVER tow the maching with the towing hook,
which may damage the towing hook and cause a
perzonal injury.
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Lifting Procedures
1,

2

3.

| 2.13 LIFTINGTHE MACHINE J

- & WARNING \

Improper lifing ar lie downs can allow load to shift and cause injury or damage,

* Use proper rated cables and slings for lifiing. Lifting cables should have sufficient
langth to prevent contact with machine.

* Position crane for level machina fift,

* NEVER lif the machine loaded with any personnel,

* Use guide or tag lines to prevent the machine fram swirging or tumning.

| * Be sure to use are wire ropes with breaking foree of greater than 10 tons. ]

—XCATON}———

Starttha angline and swing the machine to position

the blade fo rear.

Positicn the machine on the level ground with the
boom, arm and bucket cylinders fully extended,
Position the boom at the center of the machine

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

with tha boom swing pedal. k.
Stopthe engine. Lifting cable: Lifting cable;
Instau the cables to the two lifting eyes on the ﬁmﬁ ":“mh . Eﬁ“gﬁﬁfmﬂz

blade with shackles.

Install tha cable o the lifing ayve on the boom of
the center with shackle,

Install the cables (o tha crane hook,

Confirm that no obstacles nor parsonal are around
the machine and have the operator leave the
machine.

Once the machine is lifled osf the ground, check
that the machine is well balancad,

Machine mass (kg)
Shoe type STD ADD Weight
Rubber shoe 1,520 1,620
Steel shoe 1,580 1,690 lengthof 1.0 mx2

PLE = 50 = 110 mm

Detalls of a lifting jig

al
ﬂe‘:-ﬂr 3 = 1300 mrum
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| 2-14 LOADING AND UNLOADING THE MACHINE

lh WARNING :

| * Choose as fiat ground as possibie for loading the machine.

* When using loading ramps, be sure there is adequate length, widih, firmness and
shape.

* To prevent the machine frem slipping while loading 8r ShifSng transil, remaove ice,
snow of olher slippary materal from the loading ramps and the ruck bed before
loading.

* NEVER operate the high speed travel switch when loading the machine on a trallar
of loading lamps.

* Perform warm-up the machine before loading and unloading undar cald weathar.

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

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

first, N

SECURING THE MACHINE

MACHINE LOADING ONTO A TRUCH.

1. Block the truck wheels before loading,

2. Install the loading ramps 1o the truck
securely. Maintain the slope of loading
ramps within 15 degrees.

3. Position the machine so that it can be run

Upper structure movement can cause
parsonal injury or death.

straight on the loading ramps, Never
operate conirol kevers other than the travel
lever while machine is on the lading
ramps.

Maintain the machine balance point while
fraveling over the loading ramp joint
areas,

Lower the attachment to the bed of truck,
Be sure to chock both iracks.

. Align the upper structure with the truck.
2. Maowve the control shut-of levear to the

LOCKED position.

. Turn the engine start switch of OFF to stop

he engine and remove the Kay.

. Block the tracks and secure the maching

with tie-downs. Install and fasten proper
rated wire rope cables located on the car

body and anm point.
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2-15 PRECAUTION OM USE OF RUBBER TRACK SHOE

—_— e me

conditions. Perform working operation properly according to working site conditions

and machine opearaticn.

The rubber track shoe may be damaged or worn faster depending on working }
|
o

® Structure of Rubber track Shoe
The right illustrates the structure of rubber
track shoe, It consists of steel cord to
sustain tension, iron core fo support i, and
covering rubber ta them.

If & crack reaches the steel cord, of may
ba rusted and cut off by moistune.

When any crack is detected, repair it
immediately with vulcanpizar,

B Precaution on Use
1. Adjust the track ofien enough 1o keap
a proper tension.

* Insufficient tension slips off the rubber
track shoe and wears aut the sprocket
and inon core extremely,

= Excessive fension increases travel
rasistance, which prevenis proper
travel force and speed, it also causes
damages and extrema wear al
undercarriage as well as
overextension of the rubber track
shoe.

Z. To prevent damages of the rubber
track shoe, avold the following in travel
as muich as possible.

* Pointed rocks or quarry
* Craggy place such as riverbed or path

Covering
rubber

pOs
Iran core \ steel cord
Broken steal
=L
through woods

Steal rods or scraps
Steel board or cornered objects of
concrete

» Heat source such as acre

Travel in contact with concrete path or
wall

o Immediately wipe off spilt fuel,

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

. Avoid sudden spot tums or pivot fums.

Make slow tums several times at a kow
speed.

. Do ot use for bong (3 months or more).

Store it to avoid direct suniight or rain,

, Use the rubber track shoe at a

temperature betwean —-25°C and
+55°C (=13°F and 131°F) because of
a rubber's characteristic.
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2-16 BOOM LOWERING WITH THE ENGINE $T{.'IPF'TED |

B Method of Boom Lowering When Engine
Damaged.

i G B

Be sure no one is under or the front implements
before manually lowering the boom,

Keep all personnel away from the boom ares
when lowering the boom with engine stopped.

Use the following procedure when it ks necassary to
lower the boom while engine is shul down or the
hydraulie system disabled.

1. Remove the floor cover under the operator's
station floor,

2. Remove the lock nul @ of the boom raise relief
valve located inside the contral valve (),

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

4. After making sure that the front Implemant has
lowared completely on to the ground, install the

lock nut G2,
5. Make any necessary repairs placing the excavator

back inlo servica, .
NOTE: For further information, contact your IH - E .-
dealer.

e

Boom raise rélief valve




@

g{ - _E#EEATIQM

| 2-17 PARKING THE MACHINE

Al the end of a day’s work, following steps should be
observed as the estabilshed machine shut-down
procadurns;

Machine Stopping

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

grade, block the tracks securely.

1. Move engine throtthe lever forward fo reduce the
engine spaad.

2. Release the travel lever to stop the machine.

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

4. Move the control shui-off lever to the LOCKED

positon.

Freezing Conditions

If freezing lemperature are expected, each crawler
frame should be clegned of med and dirt and the
machine parked on wood planks,

Engine Stopping

1. Operate the engine at LOW IDLE for five minutes.
This gives the engine a chance fo cool off
gradually before they are slopped.

2. Turn 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 dismaounting.

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

3. Close and lock the doors.

2-18 EMARGENCY ENGINE

STOP

To stop the angime in emergancy, urn the start switch
key to "OFF" position.
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|3 MAINTENANCE ”
| MAINTENANCE IHTEH\I’ALEW
Check Painl ] Item Page
When Required
[ Tracks Checkand Adjust Temsion R
L - Check Rubber Shoes e
L I L AR 3-8
. Fusible Link 1 Replace b 3- 6
__Battery | _Cleanand Check Electroiyte Level | 3= 7
Buckst Cha nge Bucket 3-8
Dalty Check (B Service hours)
..... Engine O .. Check O Level 3-10
_._Engine Coolant Check Coolant Level - i | 3=10
. Hydravic Tank Check Hydraulic OllLevet . | 3-1
fuelTank 1. CheckFuellevel | 3-1_
- A Cleane: Check Service Signal et
Water Sedimeantar Check Lavel and Drain Water 3=-12
Every 50 Service Hours (First perform previous service hour items)
_FuelTank Drain Water and Sediment 3-13
._Attachment Pins__ Lubricate Fitting with Grease B
_SwingBearing | Lubricate Fitting with Grease a- 2
__Engine Oi Change Oil and Finer* 3-15
Hydraulic System Change Return Filler * 321
Every 250 Service Hours (First perform previous service hour items)
._EngineCil .ChangeOflandFilter . R 0 )
..... AlrClesner Clean or Change Fiter Elements B Lo,
.FuelFiter _Clean Flter Element } 3-19
_ FanBeit nspectand Adjust T 3-20
Engine Coolant Change Coolant (When not usad LL.C) 3-28
Every 500 Service Hours (First perform previous service hour items)
_.ghtenBolts _RatighteningBalt 3-21
Retum Filter Change Retuen Filler 3-22
__Fuel Filter _ Change Filter Element 4_29
Travel Drive Check Oil Level TR
Every 1000 Sarvice Hours (First perform previous service hour tems)
TravelDrive | Change GearCase O [3-2
Hydraulic Tank [':J'lﬂng& H;ni:!rauﬂt: Oil and Clean Strainer & =25
Every 2 years Service Hours
Engine Coolant | Change Coolant {(When used LL.C) | 3-27

* Interval given applies only to initial period of use (Break-in).
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MAINTENANCE

I«i“ LUBRICATION CHART MAINTENANCE AND CHECKS |

The interval of lubrication, maintenance and check is the maximum inlerval indicaled
by the hour meter. It should be shortened in service operating conditions.

] Check Intervals
Check points Check ltems [l peried paty | | Sumey | Bamy | B
50 hours hours | hours | hours | hours
(1) | Attachment pins | Lubricate with grease  *G” (8]
@ | Fuet tank Drain water and Sediment o
Chieck oil leval H" (1l ]
@ | HydrauBic tank | Orain water and sediment O
| Wiash and clean strainer O
(@) | Return fifter Change filler [ -
Change engina cil = L O &
. Change fual filtar 2] e
®|Engine Change ol filker N °
Check coolan level W Q o
Bearinyg-lubricate with &
® | Swing beating greasa ar
Ring geardubricate with
grease "G o
@ | Travel deve Sihedt oil lewel and I::haﬂgElL_ o O .
{£) | Blade Lubricate with grease  "G" O
Symbol | G L H E W 5 o
Greass Gaar ol Hydraulic fluid Engin oil
Check [
Remarks E;im AP = G4 W*mi‘gﬂr:m AP - CD Coolant | Maintenance | Change
grease ISOWVIEIZD ISOVG4AE SAE 10W30 f Supply

-

2

(

)
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MAINTENANCE
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|_3:2 RECOMMENDED LUBRICANT TABLE |

4 [
L,

REFILL
LocaTIONs | capaciTies | CHANGE USE ngg’ﬁ#:‘gs
(APPROXIMATE) | INTERVALS VISCOS
F APE, Class CD
Mas. 250 Hrs. Cald Regions SAE20
3.8 liter P
Diesel Engine Inftial cif General APE'EEIEE; L
Min. change i
2.1 hter 50 howrs Tropical APL, Class CD
Regions SAE40
Total 1000 Hrs. Ambiant Wear Proof
Aot Temperatura Hydraulic Fuluid
Hydraulic 23 litar (500 Hrs. -5°C IS0 - VG 46
Gl when Ambient Wear Proof
Tank Capacity breaker Tempearalurs Hydraufle Fuluid
| 18liter used) Below — 5 °C. IS0 — VG 32
Track Rollers E'UE‘EEJTH'E' Ypan - APl GL -4
\Each) occasion IS0 - VG 320
0.07 lies Upon (SAE 90)
Front Idlers {Each) occasion - Gear Oil
. 0.33 liter APl Class CD
Travel Drives (Each) 1000Hrs, = SAEI0 =
Lubricate Swing Bearing, EP2 Lithium
the Fifting Aftachment ping, etc. - Graase
MNota:

1. Dils in the hydraufic fiuid columns marked with "should be use above 0 5C.

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

3. Disassemble the track roller and upper roller when replacing the oil in them.
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3-3 WHEN REQUIRED MAINTENANGE AND CHECKS

TRACKS CHECK [ ADJUST

A WARNING \

" Greasea is under high pressure.

* NEVER remaove the grease fitting.

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

* DO NOT watch the check valve to see if
grease is escaping. Watch the track or track
adjustment cylindar to see if the track is being
Ioosened.

* Loosen the chack valve ane turn only.

B Measuring Track Tension

1. Puosition bucket to the sprocket side. Use boom
and blade down prassure Lo ift the track on both
side off the ground.

2. Measure the maximum amount of the track sag
from the shoe upper face to the roller face.
Proparly adjusted track will have approximately
10 to 20 mm slack with rubber shoes. In case of
steal shoas, approximately 30 to 50 mm.

B Track Tightening
. Add grease through check valve fitting (0 until
tha correct track tension is reached.
2. Move the tracks forward and reverse fo equalize
the pressure.
3. Check the the amount of track sag again and
adjust as necessary.

e

B Track Loosening

1. Remove soil deposited on front idler bearing.

2. Loosan the check valve & carefully {one tum
maximum) until tha Irack begins to loosen,

3. Tighten the check valve (D 1059063 N+m {6 to

7 kgf = m) when the desired track tension is

reached, NEVER over tighten tha check valve.

Move the fracks forward and reverse,

Chiack the the amount of track sag again and

adjust as necessany.

L

If the correct adjustment cannot be obiained, consult

(Width across flat: 24 mm)
3-4



1. Height of lugs or less high.

2. Exposure of Steel Cords

3. Break of Steel Cords

4. Crack of Covering Rubber

|3 MAINTENANCE ey reaureo

RUBBER TRACK SHOE MAINTENAMNCE

* Rubber track shoe should be repaired or
replaced under the naxt conditions,

* If is necessary to repair or replace I,

consult your IHI dealer

Repair s necessary when
a crack is 30 mm length,
or over 8 mm dapth.

Replacement I Lug
recommeanded
when lug ks § mm

The rubber track shoe can be used even if it is bber
worn, however, if it is excessively worn, the
rubber track shoe is likely to be slippery and
more travel foree is required. If the remaining
lug is less than 5 mm high, replace it with
brand-new one.

Broken Exposed

If steel cord is exposed because of weary
rubber or damage, replace it with brand-new
e,

When break of steel cord is detected, replace
it immediately. If vou leave it as i is, the rubber
track shoe can be break without expectation,
which causes a serious accident,

If & crack is 30 mm or more long and 8 mm or
more deep, repair the cover immediately. if
Steel cord appears even if a crack is small,
repair it immediataly.

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

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

Fuses will protact the elacirical syslem fram
damage caused by overloaded cirouits.

Replace fusas with the zame type and size only,
Otherwise, electrical damage can resull.
Change a fusa, have the crcuit checked and

repaired.

B Replace
1. Full the latch and remove tha cover for fusea
BCCEas,
a. Change the damaged fuse o new one.

The following circuit prolected by each fuse
includes the fuse amparage.

{I Fuel pump, Contral shut-off and Travel speed
shift solencid - 10 amps

2 Hom, Cigeret fighler and Cab dome light — 20

amps
{3 Front llght - 20 amps ._\@l_,
€} Maonitor, Radio, Heater and Wiper — 20 amps Fuse amperage
(3) Engine stop 30 amps Fusible Hink
FUSIBELE LINK

The fusible link is provided betweean tha positive
terminal of the batlery and the starter switch to
prevent electrical circuit wires from being bumed
because of shor circuit. When the power is tumed
off by short circull, check the fusible link.

When # is blown out, replace | with new one after
repaiting the wires.

Replaceable fuse
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CHANGE THE BUCKET

- Sty
" Bucket pins, when struck with force, can fly out and injure nearby persans.
Make sure the area is clear of people when driving buckat pins.
* Wear protective glasses when striking a bucket pin to avold injury to your eyes.
* Chips or other debris can fly off objects when struck. Make sune no one can be injured

L

by flying debris before striking any ohject.

)

B Remove the Bucket

1.
2,

3.

Place the bucket in a stable positon.

Maove tha C-rings from the regular position 1o
the buckel bogs,

Remove the pins of section A and B, then
remove the arm and the bucket.

B Install the Bucket

1.

2.

m o &

.

Clean the removed pins and pin holes and
apply coal the grease to tham surface,
Place a naw bucket in & stable position as
dlustrated.

. Connect the arm inlo the hole A, and the link

inta the hole B with pins.

Instafl a stopper bolt to each phn securely.
Adjust the bucket clearance.

Mave the O-fings for sealing into Ihi regular
position.

Lubricate each pins with grease.

After install the bucket, start the englne and low
spead rotate the bucket to the stroke end.
Check if anything interrupts the bucket rotation.

Bucket Clearance (If Equipped with a Bucket

Capable of Shim Adjustment)

If

the bucke! installed clearance becomes

excessive, adjust clearance to 0.1 to 0.8 mm by
remove appropriate number of shims.

1.

2.

3.

4.

Stop the engine,
To remove shima, remove bolis, washers and

flange.

After correct number of shim have been
reamoved, install flange washers and bolt.
Tightan balts,

After installation, make sure that clearance s
still corract.

Movement of O-ring

N ol T b

Lock pin
Bucket link pin
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REPLACE THE TEETH AND SIDE CUTTERS

— — e

* Persanal injury or death can result from

buckat falling

* Block tha bucket before changing bucket : Change

tooth or side cutter.

B Replacement Period of Tooth

Replace the bucket tooth when a wear hale Tooth

appears,

B Replacement of Tooth

1. Drive the leck pin from the worn tooth.

Femova the tooth.
Clean the adaptor and pin hala.

o e

pin is fush with the tooth surface.

NOTICE:

After driving the lock pin, maks sure the
lack pin fits snugly into the hole of the tooth,

B Replacement of Side Cutters

1. Remove the mounting bolts and remove

the side cutters,

Z. Clean the mounting surfaces. Install the

new side cutters.

Install the new rubber pin into the tooth,
Install the new tooth over the adaptor.
Drive the lock pin through the looth, until the

Adoptor
Rubber pin lock

Mut

Washoer
Side cutter (R.H.)
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B Hydraulic Ol Level

* Always clean around fill plug before remaoving.

* DO NOT OVER FILL.

* DO NOT OPERATE the machine when ol
level is above FULL of ADD marks,

1. Place the machine on level ground and lower
the bucket to the ground, with the arm and
bucket cylinders fully retracied, as shown.

Z. Maintain fhe oil level betwesn the FULL and
ADD marks on the level gauge.

3. Showly loosen the ill plug o relieve any and
remove it to add oil if necessary.

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

B Fill Fuel Tank
Fuel can be added to the tank by removing the fill
cap on top of tha fual tank. Do not remaove strainer
in the fill port when il fusl tank,
After completion of refueling, be sure to lock the
fuel tank cap to protect against vandalism.

B Dust indicator
Check the air filker dust indicator. If the indicator Is
in the red zone, clean or replace the element
See Service the Filter Elements.

After senvicing, reset the dust indicator pushing in
the resei button.

3I-1

Bucket position at the time of

checking the hydraulic ol level.

Red slgnal Reliese
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N Walk-Around Inspection

Inspect the operator's compartment for
cleanliness. Keap it clean,

inspeci the loose bolts, Tightan any ioose bolls.
Repair if necessary..

Inspact any cracks in boom and am pivol area
and eylinder mounting brackets.
Fepalr if damaged,

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

Inspect and remove any trash bulld up in the
anging comparimenl.

Inspect the cooling system lor leaks, faully hose
and trash bullt up. Correct any leaks and remove
any trash from the radiator,

Inspect the hydraullc system for lsaks. Ingpact the
tank, cyfinder rod seals. tubes, piugs, joints and
fittings. Correct any leaks.,

Inspaect and repair ravel drive keaks, Check ol
level if leakage is noliced.

Daily Lubrication
Perform the daily lubrication as reqguired by the
Lubrication Chart.

3-13
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| 37 500 HOURS MAINTENANCE AND CHECKS |

T

R

First perform previous service hour hems

W Check the Fixed BoltTorque
When loosened bolt or nut ks fownd at daily chack,
tighten it with torque speciiications table,

1. Special torque specifications
Special tighlen is applied for main boltz as
ilusirated below.
When replacing bolls, apply malybdenum grease
to bolts, nuts, and bearing surface of nuts.
Then, fighten them with specibied torque.

Mems| Tighten point | ‘romch size Thﬁfnflm TR e
@ | Travel drive Bar 8 M10 55 |
@ | Sprockst Bar 8 M10 55
(@ | Lower rofler 14 Mi2 108
(@ | Swing baaring 19 M12 108
® Swing motor Bar 10 M12 108

MNewrton meter (N-m) is approximately the same as 0.1 kg+m

2. General torque specifications
Other than above-mentioned, refer the next tabke

for torquas.

Thread |Wrench Thvan torue High pressure-hose
size siza Metric Metric fine unlon nut

matrie | (mm) |Coarse HT.| H.T. bolt

N+m MNem Hose size | 1'@hten torque

Ma 13 23 285 {inch) Nem
Mid 22 134 135 1z &4
M15 24 206 220 94" 118
h20 30 412 450 1" 137
M24 36 715 813 1-1/4° 1687

O
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3-8 1000 HOURS MAINTENANCE AND CHECKS

B Change the Travel drive Oil

1. Position one travel drive with drain plug @ at
the botlom.

2. Remave drain plug @ and oil levelfill plug &
Allow the oil to drdin into a container.

MNOTE: Dispose drained material according fo local
reguiation,

3. Clean the plugs.
4. Install drain plug .

5. FFill the travel drive to bottom of level plug opaning.

Fecomended oil | Refil capacities

Engine oil 0.33 Liter
AP CD, SAEZD

&, Install ofl levelfill plug @.
7. Perfomm procedura on the ather travel reducion.

&, Start the engine and allow the travel drive to tum
through several cylcles,

8. Stop the engine, check the oil lavel.

10. Check the drained ol for metal chips or particles.
IF there are any, consull your IH1 dealer,

)

mwl raduction

2 il levalfRll plug

(I} Drain plug
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B Change Hydraulic Qil and Clean the Strainer

— [\ CAuToN] ~

* Hot oil and components can cause parsonal
imjury. Do not allow hot ofl or components to
corntact the skin,

= Al operating temperature. the hydraulic tank
iz hot and can ba under pressurs,

* To relieve thea pressure from the hydraulic
tank, loosen the oil fill phag (1 on the hydraufic
tank,

* Rodieve tha tank prassure with engine off by
remaving fill plug slowly to préevent burns

L from hot odl.

1. Place the machine on level ground, with the am
and bucket cylinder fully retracied and
attachments lowerad, as shown. Stop the engine,

2. Relieve the internal pressura from the hydraullc
lank by loosaning the fll plug ).

3. Clean area thoroughly to keep dirt out of strainer
cover unit (@ and fill plug @D,

4. Remove the oil drain plug & . Drain oll into a
container, Drain oil in all parts of the hydraufic
system therealter.

MNOTE: Always dispose of used oil as established by
focal regulation,

5. Remove the suction hoses @) Remove the bolis
&) and the strainer cover unit @ fstralner & from
the hydraulic tank.

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

7. Clean the inside of the tank with the clean cil.

8. Clean and install the strainer cover unit @ /
strainer & and the suction hoses @),

8, Clean and install the: drain plug 3.

3-25

Bucket position at tha time of
drain the hydraulic ail,

o Fill pllug
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10. Fill the hydraulic tank with oil. See
Recommended Lubricant Table,

11, Start and operale the enging al idling speed for
2~3 minuets.

12. Operale the conirol levers o allow the hydraulic
ofl to circulate through all hydraulic circufts.

13. Lower the bucket 1o the ground with the arm and
buckel cyfinder fully retracted and stop the engine.

14. Maintain the oil level between FULL and ADD
marks on the level gauge &,

15, Pressurize the hydraulic tank,
Raise the boom with the am, boom and bucket
cylinder fully extended,
Remaove the fill plug (@ and then install fill plug

again.

16. Lower the bucket on the ground and stop the

engine.

Hydraulic Qil Change Intervals for Breaker
Works.

Hydraulic oil should be changed In every 500
Service hours,

Y T
e e —_
| B
. HLR

Bucket position at the time of
sealing off hydraulic tank.
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| 3-10 UNUSUAL OPERATING CONDITIONS |

Special problems in maintenance and
operation are caused by unusual conditions
such as axirames in heat, cold and humidity,
high altiude, salt water, and dusty ar sandy
work sites. When operating under such
conditions, special precautions must be
Iaken to prevent machine damagea, minimize
wear, and avoid component dalerioration,

B Extreme Cold

In periods of exireme cold, the problems of
freoze damage, inadequate lubrication and
battery failure may become particularly
trouble - some, With the onset of very cold
waather, it is advisable to "winterize” the
maching by sarvicing the cooling system and
switching to the lubricants recommended for
cobd wealher usage.

Follow the recommendations below when the
machine must be operated in very cold
conditicns.,

1. To prevent freeze damege to the cooling
gystem and cracking of the enging block
or head, drain and fiush the cooling
system. Clean the radiator exterior,
making certain the air passages through
the core and tha cooling fins are free of
foreign mattar.

Refill the cooling system, adding an
antifreeze solution recommendead by the
angine manufacturer in an amount and
strength appropriate 1o the anticipated
temparatures. & corrosion inhibitor is
recommended.

Mever use a chromatic base commosion
inhibitor when the coolant contains ethyl-
line glycol. Use only non-chromatic base
inhibitors.

Inzpect the thermostat, clamps, radiator
hoses and radiator core for proper
condition. Replace or repair any cooling
sysiem componant found (o 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 lo the angine. To
minimize this possibily, keep the tank as
full as s practical during cold weather.
This may entall refilling the tank more
frequently than usuai, but the
inconvenience is small compared to
clearing a blocked fuel lina.

If water should be noticed in the fusl
supply, drain the tank and refill it with
uncontaminated fusl.

. Lubrcate tha machine with the lubrcants

recommended for cold weather operation
in the Lubrlcation Section. If necessary,
change the engina il and ather lubricants
in order to conform fo the recommen-
datlons.

. The battery is more likely to sustain freeze

damage if not kepl fully charged because
its electralyte will freeze at a higher
temperature than that in a fully charged
battery. Bo certain the battery s charging
when the engine is running and use an
external charger to restore full chamge
when the machine is not being operated.
The battery can discharge if snow o lce
short circuits the terminals. Keep the
battery posis and cable connectors clean
and dry. Remove any corrosion with a
solution of soda and water,

During extremely cold weather, it is
advisable to remove and store the battery
in a heated area when the machina is to
remain idle overnight or for any extended
period.

— AT}

Water added to the battery can freeze
before it mixes with the electrolyte.
During very cokd weather, add water o
the batlery just prior to, or during
operation of the machine,

If the machine is not to be run. water
may ba added if an external charger is
connected fo the battery.

-
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5. Special attention must be given 1o the
Rydraulic oil during very cold weather.

BEFORE attempling any working
operations, wam up the hydraulic oi as

| described in "After Starting the Engine
on Sheet No.3-8",

6. Atthe end of the work period, or whenever
the machine is to be left idle for exiended
pariods, pravant it from being frozen to
the ground by parking it on wood,
concrede, asphalt or mat surface.

B Extreme Heat.

Like extremne cold, extréme hieat requires that
precautions be laken with respecl lo the
cooling system, the battery and lubrication.
Frotect the machineg by performing the
following recommanded proceduras:

1. High iemperatures necessitale the use of

lubricants which are both more viscous
and which resist deterioration at higher
operating temperatures. Rafer (o the
Lubrication Section and lubricate the
machine using the lubricants
racommended for the expected
femperatures,
Crankcase oil is particularly Important
beacause il helps dissipate heat. Check the
oil level frequently and add oil as required
to maintain required lavel. Too litile ofl will
hinder heat dissipation.

2. Toensure proper coolant circulation, drain
and flush the cooling systam, clean any
foreign matter from the radiastor cooling
fins and through-core air passages,
replace defective hoses, tighten hose
clamps, tension the water pump drive bel
propery. eliminate any leaks detecied and
fill the system with a 50% solution of
athylana ghyeol.

A corrosion inhibitor is recommended.

Engine overheating due o [oss of coolant
will mosl oftan be correcled by SLOWLY
adding coolant while the engine ks rnunning
at FAST IDLE. Should this fall 1o correct

tha problem, drain and fiush the syslem
arsd refill with fresh coolant (50% solution
of ethylena glycal) and a carrosion
inhibitor.

Allow the engine to cool befora draining
and flushing the cooling system

Water containing more than small
concentrations of salt or minerals should
not be used in the cooling system. Salt
faciitates corrosion and minerals deposit
an the coolanl passage walls.

Both processes inhibil proper cooling.

3. Increased eveporation rates will cause the
battery elecirolyie level to fall more rapidly
during very hol weather, Check the level
frequently and add distillad water as
required to mainfain the proper level,

4. Air circulation around the engine and
battery must not be restricted, Keep air
intake and exhaust openings clear of
leaves, papar or other foreign matler
which may restrict air flow,

5. Keep the engine clean of dirt. grease and
other substance s which inhibit heat
dizsipation

6. Operate engine al full throttle when
digging or tracking machine.
Fun tha engine cnly when engaged in
work operations or when travaling the
machine. Avoid prolonged pariods at idie
and shut the engine down if operations
are interruptad.

N Sandy or Dusty Work Sites

The prasance of large amounts of sand or
dust at the work site can contribute to
accelerated component weather, Either
substance win act as an abrasive when
deposited on moving parts of the machine.
This problem can be alleviated by incraasing
the schadule of lubrication and by senvicing
breathers and fillers at more frequant
intervals. Follow the recommendations below
whean oparating in sand or dust on a regular
bases.

3-30
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1. Keep sand and dust out of the hydraulic
sysiem by keeping the reservoir filler cap
tight and servicing the hydraulic sysiem
fitters frequently.

2. The fuel system should be kept free of
sand and dust by keeping the tank filler
cap fight and servicing the fuel filters

frequantly.

3. The engine breathers and alr claaner
should also be serviced frequantly to
prevent sand and dust from entering the
enging. The engine ol and oll filter should
be changed at shorter than normal
Intervals to ensure a clean oil supply to
the engina's moving parts,

4. When lubricating the machine, thoroughly
clean each grease fitting bafora attaching
the grease gun. Pump generous amounts
of grease into all lubrication points, using
the fresh greasa to pump oul ok,

5. Adeguate ground bearing support may be

required for the tracks whan operating in
soft sand. Ba alert for signs of track
digging info sand during operations. It
may be necessary o back off and fill in
area where tracks dig In.
Tha increased frequency of lubrication
and service discussed above should be
determined by observations made at the
work site. Inspection will determing how
long it takes for lubricants, breathers and
fillers to accumulale unacceplable
amounts of sand or dust. The frequency
of lubrication and service should be
adjusted accordingly.

B High Humidity or Saltwater

In some locations, such as coastal areas, the
maching may be exposed to the deteriorating
effects of salt, moisture, or both. To protect
exposad matallic surfacas, wiring, paint and
other {tems, keep them dry and well
lbricated where salt or high humidity are
encountered. Follow the recommendations
below when operating in these conditions.

1. Make frequent inspections for rust and
corrosions and remove them as soon as
fhey are detected. Dry and paint exposed
surfaces afier rust and comosion have
beEen removed.

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

3. Keep bearings and their surrounding
surfaces well lubricated to prevent the

entry of watar,

4, Meaver usa saltwater in the cooling system.
Internal cormosion will occur and all parts
will have to be replaced.,

5, Hose down the machine pedodically when
working in saltwater, If necessarny, use an
oll scaked cloth to clean moving parts.

6. Ifthe machine is submerged, be sure i is
naver submerged in watar deseper than
upper crawlar ball.

If the machine exceeds this limit,
dizsazzemble, clean and lubricate the
[evasar,

B High Altitudes

Variations in alttude alter the fued-air mbdure
burmed in the engine and affect the engina's
performance. Al high alitudes. atmospheric
pressures are lower and less oxygen is
available for combustion of the fuel. Abave
1500 meter, the engine fuel setting may have
o be changed 1o Bnsure proper perfomeance,
Consult engine manufacturer should this
problem answer,

Keeping the alr cleaner clean and free of
chstructions will help alleviste high altitude
problems.

Al high altifudes, closely monitor tha engine
temperaturs for overheating.
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| 3-11 LONG TERM STORAGE

B Before Storage

To protact the cylinder rods, set the machine
position in tha right ilustration,
{To prevent the cylinder reds from being rusted )

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

« Claan parts of the machine and store indoors,
If you have to place the machine outdoors,
choose a flat place and cover the machine.

+ Be sura to perform fill the fuel, lubrication, and
oil change.

« Apply grease on the exposed pard of tha
hydraulic cylinder piston rods.

+ Stora the battery after move the negative
terminal and covering il or dismounting the
battery from the machine.

* Lock the conirol levers and padals with the lock
lever and pedal lock.

During Storage

4k WARNING

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

During storage, operate the machine once a
month to maintain films of oll at the lubrication
saction and charge the battery at the same time.

After Storage
After long term storage, follow the next

procedures before operating the maching.

- Wipe away grease on the hydraulic cylinder
rods.,
+ Ba sure o perform fill the fuel and lubrication.

Buckat position at

long term storage.

)
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| 4-1 TROUBLE AND REMEDY |

Detect the occurrance of anything unusuatin its early stages by well getting hold of the normal
performance and condition of the machine while at daily operation,

When detecting anything unusual, investigale the cause, and make the repair,

When keeping the operation continue by neglecting anything unusual, it is in danger of relating
with further big trouble,

' L]

__SYMPIOM PROBABLE CAUSE REMEDY
Ciperaling bever | = Lack of lubsicating lever waorking par » Lubricate
i= felt hard or = Paar control valve = Rasgazst repetir 1o distributor for servicos
doea not retunm and repalr,
adomatically.
Al movernants |+ Lack of hydraulie ol * Fill 1o regudar levsl
are impossible |+ Hydrawlic ail i nof yet warm. + Perform arm-up aperation,
or kack vigowr |+ Decreasing of engine autput horse « Clean alr cleaner and inspect fuet system.
PovEl
* Poor pump or cougling + Request repair to distribubor for serdce and
repair,
+ Hydraulic of is not proper « Replace with recommendsd hydraulic oil.
¢ Lowefing of pressure setting of reliel « Regues! regalr to disfributer for Sepdes and
valva rapalr.
* Poar control vahle + Az ahove
Trawel of ledt, * Clogging foreign maderiad swch az slore |+ Exclude foreign material.
right, or both * Poor conbrol vihe » Regeas! repair lo disirbuber far sandcs and
sides ame repair,
irmpos sk = Matfunclion of fraction mafor ar « fig above
reduction unif
* Poor braks valve g ahove
Unadde to travel |« Cloggeng Foraign mabarial = Exchisde Toreign material,
straight * Popr adjustment of shoes ball tansion * Adiust o regular dimension on both sides
* Poor pump » Requesl repalr to distributor For service and
repair.
* Pogr motor or brake valve v Az abeve
= Poor controd valve * As above
Swing ta * Lack of lubdzating swing baaring + Lubwricate
impassibba or * Poor cushion vahe + Reequest repair bo distriibuior for senvice apd
smoodh switg repair.
is impossila. | » Foor brake valve = A% above
+ Poor motar o Ag alove
Lack of digging | » Lack of hydraufic oil « Fill 1o regular lewel,
force *+ Hydraulic oil ig not yet wam + Parform warm-up oparation

* Hydrauss oil &5 not propar
= Dacreasing of engine oulput horse
PEWET,

* Poor pum * Request repair to distibutor for service and
repaair,
* Lowarning of presaurs satiing of relie! « &g abaov
valve
= Poor hydraufie eylindes » Az above
* Podr control valve = fg abhove

» Replace with commended hydralic oll,
+ Clean air cleansr and inspect fual systam
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MR | Main relief valve P2 Pump 208 | 210
MR3 | Main relisf valve P3 P 81| s | Pump flow rake (MaoLk
BIo HEE 1811 185 1 p1;17.2 literimin
OR1 | Owerlead relief valve (Boom) 245 250 P2 : 17.2 literimin
OR2 | Cvorload milief valve (Arm) 245 | 260 P3 ; 12.0 lifer'min
OR3 | Ovarload rellsl valve (Buckef) 4.5 | 250
OR4 | Overtoad relief valve (Blade) 206 | 210 i ':ﬂm"“ﬂ'““ s
SWR | Swing rellaf valve 162 | 155 P2 and P3 pumps.
RER | Remote comntrol rallef valve 6.9 Fiv]




.



oy

L

St

| 710

SPECIFICATIONS

B BASE MACHINE PERFORMENCE

7-1 GENERAL SPECIFICATIONS

Swing speed mir 9.5
Travel speed km/h 21140
Gradability % (deg.) 58 (20)
N ENGINE
Engine maoded - YANMAR 3TNVTO
4cyche, water cooled,
Engine type over-head, valve,
] swirl-combustion chamber
| No. of oyl ~ bore x storoke mm 3—ThxT74
Total piston displecement L 0.854
. 10.5/ 2300
Rated output SR [DING271, 10.4 / 2300]
Max. forpue N=m / min~* 51.8/ 1600
B WEIGHT
with ADD
sTD Weight
Fubber shoe 1120 1290
Machine mass K
Stesd shoe _ 1250 1350
Average ground bearing | Rubber shoe - 2586 26.0
pragsuna Steal shoe 26.0 27,6

M REFILL CAPACITIES - (APPROXIMATE)

Fued L 20
Hydraulic | Qi level L 19
fhuicl Total amount L 23
Engine oil | Max. level L 3.8

Min. level L 21
Coolant Engine proper L 0.9

Total amount L ;ﬂ







()

| 7 | SPECIFICATIONS |
N BUCKET
&3 Std. applicable
r: Applicable
* : Mot applicable
Buckst capacity | Side Combinations '
150(m?) CUReY "u:l!har kg2 Remarks Remark
—| width tanth {kgy | Sid. | Long emarks
Heaped | Struck | (mm) arm | am
0.044 | 0.034 430 4 38 1] ® | Standard | General digging
0022 | 0.097 250 2 25 O ) OPT. Ditch digaing
Long arm
0.033 | 0.022 | 350 3 az O & OPT. | Ginch daging
0.055 | 0.038 480 4 41 O o OPT, Loading




SPECIFICATIONS

]

|_ 7-2 OVERALL DIMENSIONS

M
T S D
=
Gl
o (0
- i limiis ﬂ
A 0 |l ‘A.l
1 c
L
Lnit: mim
STD ADD Weight
Codes Description Rubber shoe | Steel shoe |Rubber shoe | Steal shoe
A | Crawler shoe width 230 230 | 230 230
B Overall length of cravder 1570 1540 1570 1540
= Crvarall width of crawler B60~1280 | 960~1280 | 9601280 | 960~128{
D | Canopy 980 980 980 980
E_ | Canopy 2280 2280 2280 2280
F Rear end swing radius 650 B50 T20 v20
G | Rear end ground clearance 460 460 460 460
H__| Mini, ground clearance 175 175 175 175
I Owverall length of undercarriage 1830 1830 1830 1830
J Blade height 235 235 235 235
K__ | Blade width 960 960 960 a0
L Owverall length  Blade in front 3380 3380 3380 S280
Blade in rear 3750 3750 _3750 3rsg
M | Front end mini. radius at center | 14890 1480 1490 1490
N Arm head clearance 2630 2630 2630 2630
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SPECIFICATIONS

| 71

[‘- 7-3 WORKING RENGE

B OFFSET DIGGING WORKING RANGE

(@ R1270
Front-end min radius
{at left boom swing) <A
il &
{ = | ) /\% A
_E I i II _-l
R Eam SRS

835
. §10

(&) R1280
Front-end min radies

(at right boom swing)

:
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SPECIFICATIONS

B WORKING RANGE (BACK MOE)

g H
- _r__..a-ﬂ" P ], [FECREEE
AT
v
£ \
\ .
E .'rll L 8N ;
tli ¢ &td. arm :
| ;Ir ! H
| e Tr
: -
— M- .ll
f
g
e A
L D ]
L
S [ - — = {
i A ]
Linit: mm
Key Degoription Std. arm Long arm
Hd, of bucket capacily (m3), 150 Heaped 0.044 0.033
A | Max. digging radius 3760 3990
B | Max, bucket cutreach at ground level 3660 39140
& | Max. digging deplh{Not used blade} 2100 2350
| D | Radius of max. digging dapth 1680 1680 ]
E | Max. diggi_rg heﬂht 3610 3810
F | Radlus of max. digging height 1740 1900
G | Max, dumping height 2560 2760 ]
H | Radius of max. digging height 1810 1770
I | Min. dumping height 850 T20
J | Radius of min. dumping height 1350 1440
K | Max. varical digging depth 17756 2010
L | Radius of max. vertical digging depth 2430 2490
M | Radius of min. digging ground level 1220 1120
N | Max. clean-up radius at floor level 2810 3040
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** WARNING **

Severe injury or death could
Occur tampering with control box.

THIS CONTROL BOX IS
FACTORY PRESET!

UNDER NO CIRCUMSTANCE ARE
THE SETTINGS TO BE CHANGED!
IT WILL VOID THE
FACTORY WARRANTY.

IF THE MACHINE REQUIRES SERVICE,
PLEASE CONTACT YOUR LOCAL DEALER.






' MOTORTRONICS

Solid State AC Motor Control

Series

Compact Soft Starter
Ratings 18 - 1250A







Rotation Trip during Decelaration

1

Over Current during Constant speed Do 3 g:?r:!nl
Qvar Currant during Decelaration ocd 3

Phase Loss during Acceleration PLA 4

Phase Loss during Constant spead PLe 2 Phase
Phase Loss during Deceleration PLd & Loas
Line Vaollage Loss (no 3 phase prior to start) n3Ph 5]

Over Temperature during Accaleration aTA F Ovee
Crver Temperalure dunng Constant speed ot & Temp
Ower Tamparature during Deceleration otd ke

Ohaar Lodd during Acsslaralion olA 10

Over Load during Constant speed olc 11 Over Load
Over Load during Decaleration old 12

Shored SCR during Accederation B5A 13 Shorted
shortad SCR during Constant speed 55c 14 SCR or
Sharted SCH during Decalaration of Stop 55d 156 no load
Shunt Trip during Acceleration st 18

Shunt Trip during Constant speed st 17 Shunt Trip
Shunt Trip during Deceleration st 18

Current Imbalance during Acceleration b 12

Current Imbalance during Constant spead Ibe 20 -
Current Imbalance during Deceleration Ibd 21

Under Current during Accederation Uch 22

Under Current during Corstant speed Uce 23 —
Under Current during Deacalaration Ued 24

Short Circust during Accaleration SchA 25 i
Short Clreull during Constant speed Scc 26 Clrrent
Short Gircuit during Daceleration Scd 27

Ground Fault during Accelaration GFA 28

Ground Fault during Constant spaed GFc 29 s
Ground Fault during Decaleration GFd a0
Bypass Discrepancy during Acceleration bPA 31

Bypass Discrepancy during Constant speed bPec 32 -
Bypass Discrepancy during Deceleration bPd 33

PTC Trip during Acceleration Pra 34

PTC Trip during Constant spead Ptc a5 Ower Load
PTC Trip during Deceleration Pid 35

Rotation Trip during Acceleration A ar

Rotafion Trip during Constant speed rtc 35 e

rid 38

Table 7.1: Massago Fault code List
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Fault Explanation - Probable Cawse - Solution

Fault

Code f

¥

FaplE#ur

S e
~ Description -

“Fn List
Ref

fFLA

:

o Full Load Ampe

Facinr rl-amaplm HllLﬂaﬂ.ﬁn‘: (FLA}-n-n:t-:rtu’a:l Ly e
e Stanar wil not operale withoul this informatian. Sae ascfion
|31.

Fii

rit

:

Rese

Fasat of faut condibon = Socoessiil. The starer = resdy Tor tha
ment Sian comrnand.

jrhiaied

phed action is nol possitie, Probable cause
11 The staner g i e Fun moeda. Tha slarier must bBen the

ed mede bafore changes can ba entered,
) The parameber that ia balng enlered has been locked out wilh
Pa Customer Password, See seciian 5.8.11 for detads.

FL1

"

[Muitipia Favits

ndcadas the mne aooumenos of mulliple simullanecus fauls: Tha
LEDs associated with those faults shauld lluminale.

A

GO

Copsl Down Lock D

the time has nof yel expired when & Stat cammand I8 ghaen

Goast Dowm Lock Oul Bmer hos been endbled by the usar
nd
E:mun B.6.8 for detais.

Fl4&

SriLo

Slart par Hour Lok O

Sarts par Howur Lock D Umer has bean anabiad by the
ser, argd (e lime fiag nol ol axpined when a Stan commana is
ivan. Sae gecthon 5.5.8 for dalels,

15l

Time botvenen Starts Lock G

Time Betwenn Stars Lock Carl Birsér has been enabled by
he user, and the time has nol yet expined when a Slar
nrd s gven. See seclion 5.5 8 tar detaks,

F5b

Maime

Lock Cut Tirner engaged

iy ong of fhe aboe Lock Ot Prabeciian fealures is prevenling
of el tha fimar eepines. Sea sechon S50 far acdiiional
etals. Remaming Sme values are located at FOSS - FO59

F4B - FOS0

Fazs

Hona

Eiccaas il paEEaon aniry

pasaword was eniered and accepled. Parameter ook
riow releatad Al user Janclisrs can be acoossed.

Er

Fassword antry Ermar

[Tha passwond thal you are iryng o enter |s knalid. Check with
[muthucwrined uger pereonnel for pasaword informaton

Erd

Mlons

SucrRERlul paraTEbeT Chanos

[Thea data or seipaint enlersd inlp a Funclion hés besn acepled
|and sbored Into memory as (e me e,

All

oFLE

Bloie

Ceexfais

Farameters have been sucoesslully relurned o the Fagiony
Clefoml waitinegs

FOz

[Tripped

oot powar wad oycled and the Starl command ghear while
fne alarter was in a tipped candbon. The existing
eoendition wil display after e Stam command s ramoved,

e 000 o 1)

Remmaining Thetmal Capasly
will gheiny b valie

[Themal capaaty rem@Eining in e molpr, A5 inis number counis
o Icaward 2ers, The mokor is approaching an overload
feandilicn. After Civerkoad Trip occues, this nuenber wifl increass
lack lowand 100% &5 he molor coals. Thes vakie &l which an
K rvorinad Trip o be revss will dyramically changes as the Wi
ieame the airount of Thesmal capacky that s used on
siart glampis, Required Themal Capocity |6 stai

be displayad in FOSS

FOE-F,
Faga

[ leed

[Ristariva mamony has bessn

Liock Dl Times valuess 'will be cleaned (reset jo 0. Use this

priarirg o walus of =2 ima FOT1, the Thamal Regsbar and
nllur:unl'y Tior emergency reslan, Maior damsge mey resull.

Fam
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Chapter 6 - Start-up
Basic Startup
Your new VMX Serfes Sofl Starter i factory presst for a wice variety of
applications and often can be used with minimal adjustment

Three Stap Process

1. Connect L1, L2, and L3 to the input valtage source and
Ti, T2, and T3 to maotar.

2. Connect control wires and controd power,

3. Prograrn mator FLA (FOO1),

Start-up Parameters and Factory Defaults

In the inibial star-up, test the performance of the starter with the
inifial factory presets, if requirec adjust or enable the more
advanced features to meel your specific applcation

requiramants.
- - J.l-.- e o
FLA misst ke programmed for

FOGi Miodor Nameglate FLA o the starter ko cperate

Motor Hamepiats Change anly if neceseary and for
EpE Servite Facior 1LUgF Mictors rated abaue 1 08F
FiH1a Cvafoad Clnss During Start Clags 10 MERA §LIL Clags 10
FO4 Dwefoad Class During Run Clags 10 MERS § LIL Class 10
Foos Ohardoad Ragat O [staragly 0= Marmual

Famp 1 and Ramp 2 =
FO1D Ramp Profle 1 ‘“ahame Ramp il Cument Limil
FoOi1 Initial Tarque (i 0% Itk Voltage
FO13 Ramp Tims 10 1 Sssand Ramp (Ramp 1)
FO4 Currant Limil o H 3505 af programmsd FLA
five umless Ramp 2 [nput =

FIr5 - FO18 Remp 2 sattings ld“::d " i

Sofltwara probacton and contr _ ad
Firig — Fo&g et Inactive uniess sabect
POt Iriernal hardware protection feplums | 935 Al active axcapl Fhase Rotalion
Fi54 — FI53 Temer and coumber walun readauts = Raad Gniy
FIED A Rty 81 1 Run/ Sop
FJET AL Pekry #2 z AL-Spwed ! 5500
FOg2 AL Rekay 23 1] Ay Faid)
FoBs Futx Pty Dedary o Me Delay

. fol Used uniess wiihoul aolicnal

FOBE = FEE Commumicationg s Comm Adapdor.
Fan Pammesar Lock b Lisar pamsvwond digstilad
Fio7d Rasel Funciien o Lipe 1o rasel to defaull vakies
FOFa — FQBD Sysbenm sedige ard time clock - Ligar cholos B0 acpust clack
FOBS — FOB3 Faull Histery —_ Fead anly

Tahbe §.1.2: Factory Prasols

VMK Series Digital Solid State Soft Starter User Manual
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" Auto-Reset Programming (FO52 = FO54)
The VMX Serfes can be programmed to automalically attermpt a
reset based on the selected 'auto-reset’ faults {F52), provided a
Start Command I present (see Sacticn 4.2} and no fault conddan
is active. Function F52 selects the 'Auto-Resel’ faults and function
F53 sats tha numbear of reset attemots, If FOS2 is sat (o 0 (dafault
gatiing), the VIMX Series auto-resel function s disabead,

=  MNote:
Whean using 3 wire control:
For zafety regsons the VMY Seres will not altempl reslaring
urbess the Stant Command is reinitisted and mainlained duning &
restart atlemat,

FO52 = Auto-Resel Selected Faulls
Factory Setting = ¢ (Disabled)
Range =1 -12, or 0 {Disabled)
If FOS2Z = 1 through 12, the VRIX Series will attempt to restart
after the faultis) coded in the folowing table, Only one saleclion

can be entared,
P — & -
T ROR T | e e s Iﬂfnﬂﬂﬂ“t i
Satting” Eaditechdiion-Desripton 5 - o aferiicn
e —

0 HAulo Resat Disabled o

1 Over Temparalure Trip o1

s Qver Current (Shear Fin} Trio ac

3 Linder Current Trip uc

o4 Phasa Loss Trip PLa or PLc

5 Current Unbalance Trip uB

=] Ground Fault Trip GF

T Shart Clrcuit Trip SC

8 Faulizs 1, 2 or 3 above OF, OC or UG

g Faulis 4, 5 of & above PL, UB or GF

10 Any Faufi except T No 5C

i1 Any Faull axcepl G & 7 Wa GF and no SC

12 Any Fault above, 1-7 0T, OC, UG, PL, UB or GF
Kale 1: UC, OC or UB feguire aperalion w0 rmsume before the faul can be dateched
Peale 2: Cyoing ared J of resipration of condrol povear will reset 58 of e abave FBauls,
Male 3: Overtoad Trip reset Sinclion (5 programmed anky in FO05. See Saclion 3 for details
Male 4; Reast athempds wilth a foult condition presant will cawte g new fauk. This wil be logged
inte thia 1hea fauit history (FOES — FOSE) &nd may ovanstiba prgvious faul reoords. Line Loss Trag
(zam FOSY) will automadisally resel ardl bs iod included in Shis Est

Takla 5,680 Faults Salected for Mso-Restart

FO53 = Auto-Restart Attempts
Factory Setting = 0 (Disabled)
Range = 1 - 10 Attempts, or 0 (Disabled)
If FO53 = 1 through 10, the WMX Series will attempt to restart if
the Start Command is present for this number of fimes. If sel to
Zaro, the starter will not aftempt to resel automatically.

VMX Series Digitat Solid State Soft Starter User Manual
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Fault History and Statistical Data
FOBS = FOOT contain the Fault History and Statistical data for tha Run
Mode,

] Fault History
Fault codes for each of the three latest events are storad with lirne
and date stamps; ses Chapler 7 for & complete list of fault codes
and corresponding error displays.
Time stamps use the 24hr HH.MM formal, 3o for example 315 PM
would display as [15.15]
Date stamps use tha MM.DD format, so for example September 3™
would display [09.03]

o

: i F Foan
s -

FOB6 Foas Fo92

Fog0 FO23

FOBE = Latesi Fault Code (Fault #1)

Factory Setting = 0 (No Fault)

Range =0 - Z7

This Function dsplays the Fault Code of the tatest fault event.
FO86 = Time Stamp of the Latest Fault

Factory Setting = 00.00 {Mo Fauli}

Range = 00.00 = 23,58 [24hr time format)

This Funchion displays the Ume of the latest fault event.

FOBT = Date Stamp of the Latest Fault
Factory Setting = 00.00 (Mo Fault)
Range = 01.01 - 1221
This Function displays the date of the latest faul event,

FOBE = Same as FOBS except for the Previous Fault (Fault #2)
F08% = Same as FOBE except for the Previous Fault.

F080 = Same as FOBT except for the Prévious Fault,

F081 = Same as FOBS except for the Oldest Fault (Fault #3)
F092 = Same as FOBE except for the Gldest Fault

F093 = Same as FOBT except for the Oldest Fault

WMX Series Digital Solid State Soft Starter User Manual
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. Statistical Data
F34 - FOOT display information from the Bun Time / Elapsed Time
meter and Run-Cyele countar.

Run Time includes Accel, Run, Decel, and Jog operations.

Run Cycles are counted only when tha starter reaches Al-Speed
Mmode.

FO94 = Run Time, Hours
Factory Setting = 0000
Range = 000.9 - 999.9 hours
Rum fimes in excess of 599.9 are recorded in FOS5,

Fires = Run Time, K Hours
Factory Setting = 0000
Range = 0000 - 9595 K hours
(001 in readout means a run tima of 1,000 hours,

FO86 = Run Counts

Factory Setting = 0000

Range = 0000 —- 5863

Fun counts [n excess of B8990 are recorded in FOET.
FOST = Run Counts, 10K Times

Factory Setting = 0000

Range = 0000 - 8989, 10 thousand times

0001 in readout means a run count of 10,000 operations,
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Chapter 6 - Start-up
Basic Startup
Your mew VY Series Soft Starter |s faciony preset for a wide vasiely of
applications and often can be used with minimal adjusiment.

Three Step Process
1. Connect L1, L2, and L3 to the inpul voftage source and
T1. T2, and T3 {5 moter,
2, Connect caontrol wires and contial poser.
3. Program matar FLA (FO01 ).
Start-up Parameters and Factory Defaulls
In the Inifial sfart-up, test the perdormance of the staner with the
initial factory presats, if required adjust or enable the more
advanced fegtures to maet your specific application

resjuirements
. ~ T T E et PO Yol | Bty SO TR iy
FLA sl be programmed for
FO Mofar Hameplnie FLA, a T
- Mctor Nameplale Cleanpe onty ® necessary and for
Foo2 Service Fackr TS mctors raled above 1.05F
FOO3 Chvarfaad Class Durirg Skad Cless 10 HEMA /UL Class 10
Fig Cwveronad Class Dunng Run Chaas 10 HEMA ! LIL Class 10
FOOS Craricai Reas] HiMamaly | 9= Mamial
Ramp 1 and Ramp 2 =
Fot Ramp Frafke 1 Voltage Ramp with Cument Limit
FOid Inilial Torqua Bk B0 Intigl Voitage
FM3 Reemp Timm 10 10 Secong Ramp (Ramg 1)
Fli4 Curmant Limil 350 350°% of programmes FLA
nacive urless Ramp 2 Input s
FHIS —FO18 Ramp 2 setings = M
Bohware protection and canirol _ i Lidess sakeoled
FirS = FD&2 teal T B
Fa51 wilarnad hardwana prodsction fealumes 128 AF active eecept Phase Rotalion
Frd = Fi&3 Tirmes' and Sourfder valos readouks - FRead anly
FOE0 By Feday &1 1 Fur f Slop
Fou dan Relay 82 2 M-Speed § Stap
FOZ Auss Feslery 83 18 Any Faull
FE3 #Aux Feday Dalay i Mo Dalay
Mol Llsed uriess withoul opbonal
FOES — FOES Commmniations —= Comm Adaptar
FOm Parameter Lock o Usar passwond dsabled
Fam Fasel Funchon ] Use o eEsel b defaul vahios
FOTa - FO&d Shafam satlings and fime dock - Usar choice o adjusl clock
FOA5 — FiHa Faut Histarny - Faad anly

Tebie 6.1.% Faciory Presots
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Start-up Check List

Supply voltage matchas the rated supply volttaga of the unit.
Horsepower and curment ratings of the motor and starter have the
same raling or the starter has a higher rating.

Initial ramp fime and torque adjustments have been checked
Input voltage source ars connacted 1o the starters input terminals
L1, L2 and L3

Motor leads sre connected to the starter outout tarminals T1, T2,
and T3,

Appropriate control power ks applied and'or control conpeclions
kave been made

“Power On” light located on the front of tha unit tuins on when
contral power ts applled

Four 7-3egment LED readout is visible.

The mator's FLA has been programmed in function FO0T.

The thermal overload is propary set, (Use FOO3 and FOO04 to set OL
Class )

The motor area and equipment are clear of personned and paris
befare stari-up.

Sequence of Operation
Apply three-phase powar ta tha unit. The mator shoukd not run undil
the start command is applied,
Apply control power and check that the “Power On” LED comes on.
Staius Display shouwld read [0000.] showing no current in Phase A
iminor fickering of the first digit is common).
Apply the Run (Starf) command. The motor should begin to
accelerate, Status display will read Phase A Amps 3t an increasing
rale.
When the molor reaches full speed, tha At Speed” LED comes on,
Staius display should show a sharp dacrease in Phase-A amps.
The Bypass Contactor should pull in
If the miotor does not fully accelerate, decelerates, or stops during
the acceleration period, push the Stop button iImmediately and open
the disconnect line,

if Pump-Flex Decel |s programmed iin FO25:

Remove the Run Command {or push the Stop bution). Al-Speed
LED will go out

Thi Byaass Contacior should drop out,

Status display should read Phase-A amps increasing as motor
beqins to decelerate.

Maoitor should begin to skow down. Status display should begin to
ghow decreasing motor amps.

When motor reaches Stop Level, starier should tum off. Status
display will again show [0000.]

H i unlt does not follow this operalianal sequence please refer (o the
Sarvlce and Troukieshooting Guidae sactian.
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Testing with a smaller motor

s Tolest the VMX Serfes starter in combimation with 8 motor that
draws less than 20% of the staners Max Amp rating, the Phasa
Curranl Loss (Running) protection must be disabled as per
instructions in section 5.6.8.a. If trig feature is not disabled, the
VMX Series wil irip on a Phasa Loss faull afier running for 3
seconds at low current levals.

Chapter 7 - Fault Conditions

Fault Codes and Numbers {in History)
A three-character fault code is displayed in the LED dispiay at the time
of the trip event. The first two digits indicabe the trip condition (see Takle
7.1). The third digit is & suffix showing the VIMX Serfes operaling mode
when the trip cccurred. Operating modes are as follows:

Code sulfix "A"; Accsleration, meaning that the VMY Serfes was
ramping up but had mat vel achieved "Al-Speed” status (see saction
4,28 b for a brief description of Al-Speed Indigation}.

Code suffix “c”: Constand Spasd [funning), meaning that the VX
Seorfes has reached the At-Speed condition and the molor was running
when the tip occurmred.

Code suffix “d": Decel or Stop, meaning that WVMX Serfes was efher
stopped (off, but power applied), or if the Pump-Flex Decel function was
enabled, it was engaged in the Soft Stop roufine set up by FOR4-2T.

IMPORTANT NOTE:
Fault code $5d may display if there is no output load (molor)
connection when control power Is applied!

In addition io these fault display codes, each trip condition has a
corrasponding numeric code thal Is stored in the Fault History (ses
section 5,812 a). The numesic codes fallow the dispiay codes axactly.
Takle 7.1 shows the Fault Display Codes, Fault Number Codes and
LED mdicatars for each fault condition. Additional details are avaiable in
the Samnvice and Troubleshooling Guide,

Example: If Furclion FOO3 {stacling overiead protection) is set boo low
far the size of the lead and causes a trip, the fault code “oLA” will be
displayed, Its comeaponding number will be entered Into the fault
histary. In this case, the number 0010 will be shown on the display in
funetion FOBS (Faull History). The time the fault ooccurred is available in
function FOE6 shown as “hh.mm.” Example: if the "oLA" fault occumed at
10:00 am, FOA& would display “10.00." Tha date the fault oocurred is
available in function FOBT, The date is shown as “mm d&”. If ihe "oLA
fault occurred on March 1, FOTT shows “03.01.° I /o Bawll istory 18
availabla FO85 resds 0000,
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