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FOREWORD

INTRODUCTION

This mamual contains the safety, operation, maintenance and adjustment procedures of this

maching.

Fead it and have good understanding before using the machine.

Contact cur dealer immediately if you lose or damage this manual.

See the "Operation Manual of the Engine” for the engine.

If you hamnd owver this machine to any third party, this manual should also be handed owver to it

The specifications of the machine may be improved and differ from descrplions of this manual.
Please contact our dealer f you have some prablems or questions.

BVXE EN 0-1



FOREWORD

MACHINE NUMBER

The machine Mo. and engine Mo, are marked at the positions shown below.

MODELL IVEE
SERIAL No.

MODELL 2THWTI-PRX
ENGIME

SERIAL Mo.

BVXE EN
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FOREWORD

MACHINE DIRECTION

The fromt, rear, right and left directions of the machine are determined based on the crientation
when the driver is seated on the cperator seat with the blade frontward, as shown below.

Frant

Blade

BVXE EN 0-3
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This page is intentionally left blank
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SAFETY

BVXE EN

Most apcidents occcur durimg works when preventive measures
against danger are neglected or basic safety instructions are
not observed.

Such sccidents may be avoided by paying careful attention in
advance.

This manual describes the basic safety instructions to be
ocbserved im daily operation. inspection and maintenance of
the machine.

Jbserse these instructions carefully for safety.

Check the safety with great care for any other matiers not

described im this mamual.
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SAFETY

SAFETY INFORMATION

Read and understand the operaticn manual, safety signs and labels before using or maintaining

this machine.

The safety alert symbaol is used to alert you to pofential personal imjury hezaerds. Obey sll safety

messages that folow this symbol to avoid possible injury or death.

The signal words used with the safety alert symbaol indicate a specific level of severity of the

potential hazard. All are used as attenticn-getiing devices throughout this manwal as well a5 on

labels fixed to the machine to assist in potential hazard recognition and prevention.

£\ DANGER

AL WARNING

A\ CAUTION

NOTICE

This safety alert symbol and signal word indicates anm immimently
hazardous situation which, if not avoided, will result in desth or serious
impury.

This safety alert symbol and signal word indicates a potentially
heazardous situation which, if mot avoided, could result in death or serious
Emjury.

This safety alert symbol and signal word indicates a potentially

hezardous situation which, if not aveoided, could result in minor or
moderate injury or serious damages of the machine,

This signal word indicates a potentially hazardous situation which, if not
avoided, could result in damages of the machine or reduction of the
service life.

We have made every effort for you to prevent accidents during operation; however, we cannot be

held responsible for predicting every kind of danger in all operating conditions.

It is the owner or user of the machine who is responsible for always paying attention to cperate

the machine, as well as reading and understanding this manual enough to obiain the essential

knowledge and skills fundamental to correct machine operation.

BVEE ENG
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SAFETY

SAFETY PRECAUTIONS
PRECAUTIONS BEFORE OPERATION

Read and understand the safety signs and labels

« There are several specific safety signs om your
machine.
Please read and urderstand the safety signs and
labels.

= You must replace a label if it is damaged, missimg or
cannot be read. e i)

Make a work plamn
Start the work only afler discussing with the persom in

charge at the site.

201
coadine

Wear proper working clothes

For the sake of safety during working, wear clothes that

match your body.

Abways wear reguired protective items such as protective

cap, protective goggles, reflective clothing, safety shoes,

and ear protection as reguired.

Watch for underground utilities
Mark the location of underground utilities such as gas

lines, sewers, amd power lines before any digging

aperations. If necessary, the ulifities should be tempaorarily

discontinued.

BVEE ENG 1-2



SAFETY

Perform "walk-around” inspection

Be sure to walk around the machine and inspeci it before
starting work., If some defects are found, repair them
without fail.

Prevent a fire

e Do not leave ciled waste cloth, dead leaves, paper
trash or other flammable chjects around the engine.
Such matters may cause 8 fire. Ablways inspect and
remove such matiers

s Stop the engime and do not bring fire close to it while
refilling fuel.

e Check if fuel, oil or hydraulic cil does not leak. If some
defacts are found, repair them and wipe off leaked oil

o Check the installation peosition and usage of the fire
extinguisher.

Install the ROPS canopy
We recommend that the ROPS canocpy should be
installed to aveid accidents, which may result in injury, if a

rmachine with 8 canopy should fall down.

Carefully mount and dismount the machine

Absays use steps and handholds to mount and dismount
the machine.

Held the handhalds with both hands and face the machine
keeping & contact with at least three points of the steps
and handrails.

Mever hold contral levers at mounting and dismounting.

Start the engine in the operator's seat

If the engine is stared from & positon other than sitting in
the operator's seat, there is the danger that the machine
starts mowing suddenly.

Start the engine aonly after carrying owt checks while

sittimg in the operator's seat.

OVXE EMG 1-3
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SAFETY

PRECAUTIONS DURING OPERATION

Stay seated while operating

Mever attempt to operate the excavator from any position
except the cperafor'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 serious injury. Remember that you should not
get on or off the mowving machine to be seated or to leave

the machine.

Fasten the seat belt

If the machime falls down, you may be thrown out of the
operator's sesat or pressed under the machine. Such an
accident may result in senious injury or death.

Sit on the operator's seat and fasten the seat belt all the
time while operating the machine,

Clear all personnel from the machine and area

Be sure to barricade the job site to prevent entry of the
unauthorized. Confirm that there is no ocne around the
machine before starting the engine or ocperating the

machine,

Prevent accidents while mowving
Abvays scund the hom bo signal others nearby that you
are moving the machine. Check that no one is within the

working area of the machine before attempting fo mowve it.

OVXE EMG 1-2
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SAFETY

Mewer swing over personnel

Be sure that mo personnel are working around the
machine before swinging.

Pay attention fo invisible workers in @ trench or pit in
particular. Follow the signal person’s direction not to

swing ower such workers.

Hewver leave load suspended in the air

Mever leave the load suspended in mid air, when the
machine s out of serdce, or you have to leave the
machine. Always put down the bucket of load onto the
ground. Should & malffunction occur, it could fall, sfriking

eguipment or perscnnel

Do not swing above the truck cab

i you swing the bucket above the fruck cab, the driver
may be injured by dropped soil and sand or the bucket
contaciing the truck cab.

Do not swing the bucket sbove the truck cab when

loeading soil and sand.

Provide adequate tailswing clearance

Confirm that there is a sufficient clearance around the
rachine for swinging operation.

The operator tends to be unconscious of the area behind
the machine. Before tailswing, make sure that there are

no personnel or objects in such area.

Always observe the bucket and load

Abways watch the moving bucket or load carefully. Moving
bucket or load without care may cause injury to personnel
or materials.

If you hawve to look sway from it, stop the machine.

OVXE EMG 1-5
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SAFETY

Mewver allow unauthorized personnel to ride on the
machine

Cinly cperator is authonzed to be on the machine during
operation. Mever let unauthorized perscnnel ride on the
machine. Any person nding as a passenger can fall off

and suffer injury.

Danger for electric power line

If the machine should contact with an eleciric power line,
move the machine apart from the cable.

i it is impossible to mowve the machine, showt "Mever
touch the showvel” to give & wamning to the workers around
the maching.

Do mot put on the step when you get off the shovel. Jump

down anta the ground.

Maintain good ventilation

Diesel engine exhaust contains products of combustion
which may be harmiul o your healih. Always start and
operate the engine in & well ventilated area. If in an

enclosed area, vent the exhaust to the outside.

Do not dig near the machine
Dz not dig the ground deep nesr the machine to prevent
falling due to collapse of the ground.

Do not dig at the base of a cliff
¥ you dig st the base of a ciff, & may collapse or stones
may drop, causing a danger. Do not dig a cliff.

OVXE EMG 1-@



SAFETY

Mewver exceed the machine performance

i you use & large bucket that exceeds the machine
performance, the machine may be broken or injury or
death may result

Be sure to use & bucket or asttechment that meets the

specificaticns.

Handling of loads with safety

Loads handling must be dome safely by wsing fit
socessories for anchorage and moving. Make sure and
available safe accessories hook for fting.

Before load lifting, see list of allowed loads that can be
lifted &t point -4 of this manual.

Careful! If the machinery is not flatiened owut, it is
possible instability that can cause an owverfurning. In
order to awoid that, ulilize always short harness to
prevent an excessive load of oscillation.

i WARNING

# The repeated use of machine for lifting is ruled by
laws im force conceming |lifting equipments
subject, according with national law. Hydraulic
circuit of arm must be equipped by a safety
device against the breaking of hydraulic pipes,

available ¥ requested.

Mever lean out of the window

Do not lean out of the window, enter between the
attachment and cylinder or put youwr hand or arm bebareen
them.

If the attachment moves, you may be caught by the

asttachment, resulting in serious injury cr death.

OVXE EMG 1-7
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SAFETY

PRECAUTIONS FOR TRAVELING

Chechk the direction
¥ forward mowvement and backward movement are
misteken im operation with the travel lever, sericus
sccidents may result.
Check the blade position before fraveling. if the blade is
behind the machine, operations of the travel levers are

reversed.

Travel up and down the slope

Traveling sideways or parallel tc a slope while on it may
cause the machine to slide and fall over.

Te prevent such accidents, only travel up and down the

slope at & right angle.

Do not steer on the slope

Avaoid changing the direction on a slope, which could
result im tipping or side slipping of the machine.

When it is inevitable to change the direction, carmy it out in
& hard ground where the slope is gradual.

Travel on the slope

= Heep the bucket at as low positicn as 20 to 30 cm from
the ground and travel the machine at low speed when
traveling on & slope.

o |Lower the bucket onto the ground and stop traveling if

the machine becomes unsiable.

OVXE EMG 1-8
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SAFETY

PRECAUTIONS FOR TRANSPORTING

Load amd unioad the machine

o Always load and unload the machine on the level
ground.

¢ Lse a ramp board that has sufficient strength, width,
length, and thickmess.

« Remove ice, snow, or slippery material from the ramp
board and truck deck before loading.

& PMever swing the machine on a ramp board. Otherwise,

it may fall dowm.

Hewver load or unload the machine without ramp board
Mever load or unload the machine by jacking up the

sttachment. Otherwise, the machine may fall dewn,

L I

Precauticns at tramspartation

Apply stoppers in front of and behind the crawlers.

Apply wire ropes fo the machine body and attachment
and fix them firmly o the load carrying platform,

AT D R
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SAFETY

PRECAUTIONS FOR MAINTENANCE

Heep routine maintenance
You must read and understamd the warnings and
instructions contained in this manual, before performing

any operation or maintenance procedures,

Wear protective tools

In grindimg or when detaching the pin or tocth, fragments
may be put in eyes, resulting in injury.

Wear protective goggles and protective cap before
starting wark.

Put the "maintenance signboard™
Put the “Maintenance signboard”™ on an easy-to-see
position of the operation lever in order to prevent any

ather person from teuching the machine carelesshy.

Mever perform maintenance of the moving machine
Lower the bucket onto the ground amd stop the engine to
prevent an accident of being crushed cr cauwght by the
machine,

Kesp in good contact with the operator if it is necessary to

perfarm mainienance of the moving machine.

OVXE EMG 1-10
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SAFETY

When working under tracks

¥ the machine is merely jacked up with the attachment,
you may be caught by the machine when it lowers.

Place the supporting blocks under the crawler and make

sure that it is supported firmly.

Hold the attachment

[f the hydraulic hose is disconnected or the pin is drawn
out in the condition where the attschment is raised in the
&ir, cil may spout out or the attachment may drop.

Be sure to lower the attachment onto the ground or keep
it with safety supports, blocks, efc.

Mewver watch the check valve when adjusting crawler
shoes

Mever waich the check valve when servicing the crawler
shoes. Posifion yoursefl not to be splashed with grease.
Grease used to adjust the crawler shoes s highly
pressurized and can cause senous injury or death.
Carsfully read and

procedure for shoe adjustment.

understand the maintenance

Hewer perform maintenance with engine running
Touching rotating paris such as the fan belt, etc., can get
your hand crushed and there is the danger of your hand
being cut off.

Always perform maintenanece with the engine shut off.

Be careful with hot engine
Mever touch the engine or muffler right after the machine

is stopped. It is very hot and causes burns.

OVXE EMG 1-11
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SAFETY

Mewver open a radiator cap when it is hot

Mever fry fo open the radiator cap while the engine is
running or right after the engine is stopped. If the cap is
open the wery hot steam will blow out which causes
serious burns.

Wait until the coclant temperature goss down:

Showly open the cap to release the pressure.

Always release inner pressure from hydrawlic system
Pressurized oil may spout cut if the hydraulic line is
disconnected without releasing the inner pressure of the
hydraulic system. Release the inmer pressure before

disconnecting & hydraulic line.

Precauticns for high pressure oil

It is wery dangerous if the high pressure ocil enters your
shin or eyes.,

f il enters your skin, immediately go o the doctor and
get medical sttention.

Precautions for battery

When maintaining the electncal system or camying out
welding, remove the lead connected fo the negative
terminal (-} of the batiery.

The baitery can generate flammable gases and there is
the danger of the gases catching fire and exploding. Also,
dilute sulfuric acid is wsed for the battery liguid. Take
sufficient care while handling.

Prevent fire or explosions

Keep awsy fuel, lubricant and coclant from any fire or
heat. Most of them are very flammabie.

Mever place flammable materials or objects close to fire ar

heat.

OVXE EMG 1-12
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SAFETY

SAFETY SIGNS AND LABELS

There are several specific safety signs ﬁ. on your machine,
Make sure that you can read sll safety signs. Clean or replace these if you cannot read the
words.

View D

Wiew B

Put Into the pocket on the
back of e seat

Tan ]l
||

P

Wiew &

OVXE EMG 1-13



SAFETY

1. Safety aperation
(4405003 00)
 — ZAFETY OPERATION 1!

L Bafird wref BFLes mylcpriey 0 SRETAT AN, MARE AUPE D de deily
ingagctian, lwErrcation and mEintenancs.

e e R R L BT A R
Bagam) mEFE whah seapde ared iy skassalnarm ol | mkpes b SRS,

3 Dy g Bpciopl o roegind el D000 T Sogile whan ssbahine oL Aon
Im wim

L Ban Tedadl | ing ee PO FRees Uiy B iBal T Qraund @i eal ke
b,

b N po papb-in bg | aw Lhe METR RS Dl cw e 4, by bBeom,

i G net use the buchet | Es s sckad Rimmar - @ SFoes

T ohpond no el The wesh s en incE ined groend as ruch an
scanible, 1t pot svardebile, oot seitamie Black on the aressr
sheas snd dieen U Risda L8 penelrala freand

X AAEREINE

2. Read manual ! 3, Crush hazard |
(D405 358 o) (D405 a08 a0y
Read manual before Sign indicates &

operation, maintenance,
disassembly, assembly

hazard of being
crushed or run over

and transporiation. by unexpected
moving of stopped
machine.

Lower working device
fo  grournd, Mowe
safety lever to lock
positionn  and  take
engine key with you
before leaving
machine.

4. Electric power lines
(D405 i id o)
Signi imdicates an
electrocution hazard
machine is brought too
rnear electric power lines. f
HFeep & safe distance ;
from electric power lines. & |

OVXE EMG 1-14



SAFETY

BVEE ENG

Hazard
(D405 G675 O

of

Sign indicates a hazard of rofsting paris,
suchi B85 fan.
Turn off before inspection and maintenance.

from

[fe

Sign indicates & crush hazard by rotation of
upper structure of the madchine.
Keep away from swinging area of machine.

Keep away
(D406 268 00)

Swing

hazard
QoY

Bum

(D405 503

Sigm indicates & burn hazard from spurting
hiot weater or oil if radator or hydraulic tank is
uncapped while hot.
Allow radiator or hydraulic tank to cool before
removing cap.

parts &

srea 8.

10.

Hazard of
(D405 874 00)

rotating parts

Sign indicstes & hazard of rotating parts,

such as balit.
Turn off before inspection and
maintenance.

Keep away from

machine

(D405 it 0oy

Sign incicates a

hazard of being hit by |
the working device of

the machine.

Electrical hazard
(D405 504 00)

=

Sign indicates an electrical hazard from

handlimg the cabde:
Read manuwal for safe and proper
handlimg.



SAFETY

11. Waming far track adjuster 12. Danger !
(D405 506 00) (D405 323 00)

Sign indicates & hazard of flying plug from
track adjuster that could cause injury.
Read manual before adjusting track for safe

DO NOT OPERATE

and proper handling. =
Ciperation prohibition during  imspection
and SErVICing.

Hamng this sign on the control lever during
inspection and servicing not to allow any
other worker fo start the engine or
ocperate the machine.

BVEE ENG 1-16



OPERATION

This section describes the proper operation procedures of this
machine,
Always look to the safety and observe the given ocperation

instructicns and cautions to carry out works safely.

BVXE EN
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OPERATION

NAMES OF COMPONENTS

Mo, MName Mo, Mame Ma. Mame

1 Bucket 12 Travel motor 23 Mufiler

2 Buckst link 13 Swing bearing 22 Rotary joint

a Armn link 14 Lower roller 25  Engina

4 Bucket cylimder 15 Crawler extension cylinder | 268 Radiatar

g Arm 16 Slide pad 27  Baitery

L Boom 17 Shoe adjusting device 28 Hydraulic pump
T Armmn cylimder 18 Front idler 28 Fuel tank

8 Boom cylinder 18 Blade cylimder 30 Boom swing cylinder
g Confrol vake 20 Blade 31 Returm filter

10 Operator's seat 21 Crawter shoe 32 Hydraulic cil tank
11 Swirg: umit 22 Air cleansr

OVXE EMG
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OPERATION

CONTROLS AND INSTRUMENTS

Mo, Name Mo,  Name

1 Battery charge warning lamg 0 Right cperaticn lever

2 Waler temperature warning lamp 11 Throtile lever

3 Engine cil pressure warming lamg 12 Trawvel lever

4 Hour meter 13 Trawvel speed select pedal
5 Light switch 14 Bladelcrawder cperation lever
g Engine key switzh 15 Bladelcrawler select lever
T Hom switch 18 Boom swing pedal

8 Operation lock lever 17 Operator's seat

g Left opsration lever

OVEE EMG 2-2



OPERATION

1. Battery charge warning lamp

This lamp tums on i some trouble coccurs in the
charging system while the engine is running. Stop the
engine and check if the fan belt is not skack and the

electric system is proper, # this lamp fums on while

the engine is running.
2. Water temperature warning lamp

This lamp turns on i the cocling water temperature
excesds 107 °C while the engine is nunning. Bring the
engine o the idling state to cool down the coofing

water if this lamgp turns on while the engine is runmimg. —
Stop the engine and check the cooling system and the

coaling water level sfter the cooling water termperature

lowers.

3. Engine oil pressure warning lamp

This larmg twrns on if the lubricating oil pressure lowers
while the emgine is running. Step the engine and 4@
check the brcation system and lubricating oil

quantity i this lamp turns om while the engine is

T

|

FUnning.

4. Hour meter F = st |
&« The accumulated operasfion time of the machine is L
displayed in units of 1/10 hour (8 minutes). 1 u 2]

« While the engine is running, the green operation \ ]

)
indicator on the right of the meter rotates, indicating L
that the meter proceeds.

* |t advances as long as the engine is running, even i
the machine is not warking.

5. Light switch
The front light of the boom turns on when the # mark
is pressed. |t turmns off when the copposite side i

pressed.
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OPERATION

6. Engine key switch
Use this switch to start and stop the engine.

HEAT (preheat)
The HEAT positicn is used to preheat the cool engine
in cold seasons. Prehesting is complete by holding the
switch at the HEAT position for approdmately 4
seconds. Tum the key to the START position then.

OFF {stop}
The key may be inseried and drawn out at this
posiion. All electric system switches are off and the

engine stops._

O {rumn)
The ekectric system is powered on and the warning
lamp furns on. Keep the switch at this position while
the engime is running.

START (start)
Set the switch to this position to start the engine.
Release the fingers irom the key immediaiely after the
engine starts.
The key returns o the OM position automatically.

T. Horm switch
Press this switch to turn on the hom.

BVEE ENG 2-4
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OPERATION

8. Operation lock lever
# This lever is & safety device, which prevenis the
rmachine from malfuncticning if the cperator's body

touches the ocperation lever when getting on or off Operation lock lever

the machine.

e Aftschrment operafion and swing operation are
locked when the operation lock lever is set to the Lock
LOCHK positon.

s Sef the operation lock lever to the UNLOCK position
when stariing work.

Uniock
Lokt

¢ The machine may move in an unexpected way and a serous accident may result, §
you towch the cperation lever carelessly in the condition where the operation lock lewver
is not set at the LOCK position.

* Stop the engine and set the operation lock lever to the LOCK position before leaving
the machine.

# Pote that boom swing operation is not kboked sven if the operation lock lever is set to
the LOCK positicn.
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OPERATION

AL WARNING

This manusal gives explanations of the standard operaticn system [(JIS system).

In some types of machines, the actual operation systems may differ from the given
explanations.

Improper operation may cause & dangerows accident. Make sure, before starting
cperation, that machine movements are the same as shown on the operation system label.

8. Left operation lever

Use this lever to operate the arm and swing.

Arm in:
Arm out:
Swing left:
Swing right:
Stop:

Simultaneous

Pull the lever backward.
Push the lever forwsard.
Turn the lever to the left.
Turn the lever to the right.
Release your hand from the lever.
The lever returns tc the neutral
position sutomatically and
operation stops.

operation;
Turm the lewer diagonally 1o
operate the am and swing
simultaneously.

10. Right operation lever

Use this lever to operate the boom and bucket.

Boom raise:
Boom lower:
Bucket dig:
Bucket dump:
Stop:

Pull the lever backward.

Push thie lever forwarnd.

Turn the lever to the left

Turn the lever to the right.

Rehlkease your hand from the lever.
The lever returns te the neutral
position automatically and
operation stops.

Simultanecus operation:

11. Throttle lever
Use this lever to adjust the engine speed.

Low speed:
High speed:

OVXE EMG

Turn the lever diagonsally to
operate the boom and bucket
simultaneously.

Push the lever forward.
Pull the lever backward.
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Arm out
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OPERATION

12. Travel Levers
Use these levers fo control traveling.

Forward: Push the right and left travel levers forward.

Backward: Pull the right and left travel levers backwsard.

Stop: Release yow hands from the levers. The
levers refurm to  the newtral positions
automafically and cperation stops.

& |f forward movement and backward movement are mistaken during traveling. a senous
accident may result.

¢ Forward movement means foraward movement with the klade in the front position. Iif the
blade is &t the rear position, the treveling directions are contrary to the lever operations.

& Check if the blade is in the front or rear position before operating the travel levers.

13. Travel speed select pedal

4\ CAUTION

Do not fravel the machine &t the high speed when
loading it on & fruck or fraveling on a sieep slope.

The travel speed changes into the high speed when you
step on the pedal The high speed changes into the low

)
spead when you release your foot from the pedal. Spesd changes

)
p
In
furi i high =peed
The fravel speed may be changed during fraveling or ﬂnp%ln?nnpﬂ o3

stopping.
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OPERATION

14. Bladel/crawler operation lever

Bladelcrawiar
operation fever

Etads lowar

(Crawiler ratract]
4\ CAUTION

The blade moves down by its own mass if this lever
is pushed forward even though the engine is

stopping, if the bladelcrawler lever is set at the
blade position.

& Blade operation
Blade raise: Pull the lever backward.
Blade lower: Push the lever forward.

# Crawler operation
Crawler retract: Pull the lever backward.
Crawler extend: Push the lever forward.

15. Bladelcrawler select lever

Change blade operafion and crawler operation with
this lever.

Blade operation: Push down the lever.
Crawler cperation: Pull up the lkever.

Blade operation poaition
iMermaly sst at this posiion)

Crawier operatlon positlion

16. Boom swing pedal
Swing the boom with this pedal. Unlock
Crpen the pedal cover to the unlock positeon. a

: . Pedal cover
Boom swing lefi:  Step on the left side of the pedal.
Boom swing right: Step on the right side of the pedal.

4\ CAUTION

Protect the pedal with the cover to disable pedal '[} QQ;>\
i

ocperation when boom swing operafion is not

- "
Boom Boom swing pedal
needed. awing left ~ ap

Wi-Lirin

OVXE EMG 2-8



OPERATION

STARTING ENGINE

Check before S5tarting Engine

1. Sit on the operator's seat and adjust it to the condition
where the cperation levers and pedals may be used
smaothby.

2. Make sure that the operation lock lever (1] is set at the
locked position.

3. Make sure that each lever is set at the meuiral posiion.

4. Insert the key into the engine key switch (2). Tum it to
the OM {pun} position and make sure of the following.

# The engine oil pressure warning lamp (3) and
battery charge waming lamp {4) are it continuousky
{it i5 normal if the engine oil pressure warning lamp
and battery charge warming lamp furm off when the
engine starts).

& Push the light switch [5) and make sure that the front
light is turned on.

® Push the hom switch {§) and make sure that the
horn sounds.
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OPERATION

Mormal Startimg
1. Setthe throttle lever to the middle speed. Low spaad

2. Turm the engine key fo the START position to star Middis
the engines. pasd

3. Release your fingers from the key when the engine
starts.
The key returns to the ON (run) pesition autcrmatically,

4. Push the operation lock lever down to the wnlock
position to start work.

4\ CAUTION A

# (Check if there are no persons or obstacles
around the machine, tum on the hom, and start OFF
themn. HEAT oM
# Be sure to sit on the operator's seat and start \\ ffl START
the engine. _,.""
NOTICE
Do mot turn the starting motor for 15 seconds or Hrprht e
mare. If the engine fails to start, retum the key to
the OFF position, wait for 20 seconds, and fry o
start the engine again.

Starting im Cold Seasons
Prehest the engine with the glow plug in cold seasons to
make it easy to start the engine.

1. Setthe throttle lever (1) to the middle speed.

2. Turm the key counterclockwise and keep it at the HEAT
(preheat) position for about 4 seconds. The engine oil
pressure warning lamp and battery charge warning
lamp also turm on when the key is set at the HEAT
iprehieat) positicn. Howewver, this does not imply any
abmormality.

3. Tum the key to the START posifion to start the engine.
4. Release your fingers from the key afier the engine

starfs. The key returns fto the OM {run) position
automatically.
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OPERATION

Starting Engine with Booster Cables

Fellow the instructions shown below to start the engine using the booster cables.

Ah WARNING

close to it or produce sparks near it

& |f the booster cables are connected improperly, the batiery will be shorted, resulting in
a dangerous accident. Mever connect the & and 2 terminals.

¢ The hattery produces flammable hydrogen gas, which is explosive. Do not bring fire

NOTICE

The plectrical circuiis of this machine run on 12 V.
Use a 12 V' auxiliary batterny.

Order of connecting booster cables

1-

Set the engine key switches of the normal machine
and machine in trouble to the OFF positions.

. Connect the clip of the booster cable [red) to the @

terminal of the machine in trouble. Connect the cother
clip to the @ terminal of the normal machine.

. Connect the clip of the booster cable {black) to the @

terminal of the norma machine. Connect the other clip
to the upper frame of the machine in frouble.

Starting engine

1.

Make sure that the cable clips are connecied to the
battery terminals and upper frame firmily.

. Start the engine of the normal machine and keep the

engine running at high revelution.

. Start the engine of the machine in trouble.

Disconnecting booster cables

1.

Disconnect the clip of the black cable from the upper
frame first. Then, disconnect the clip from the @
terminal of the mormal machine.

. Disconnect the clip of the red cable from the & terminal

of the nomal machire first. Then, disconnect the clip
from the @ terminal of the machine in trouble.

OVXE EMG 2-11
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OPERATION

Check after Starting Engine

|

Make sure that all warning lamps are off.

2. Check if the engine exhaust color, scund and

vibrations are proper,

NOTICE

e [o not accelerate the engine or apply loads to it
guickly when the cooling water temperature is
[,

= Siop the engine immediately, find the cause and
repair troubles, if some troubles are found.

Warming Up Engine

1-

Idle the engine fo warm it up for approximately 10
minuies after the engine starts,

. Lift the bucket from the ground and repeat cycles of

maving the bucket lever to the digging or dumping
position for 10 to 15 seconds and keeping it at the
neufral position for about 10 seconds for five minutes
to raise the hydraulic oil temperature, if the hydraulic oil
temperature is low.

. Then, repeat a&ll operations, including swinging,

traveling amd moving the attachment. three fo five
times to warm up all devices.

NOTICE

Do mot carry out high-speed operation quickly when
the hydraulic of temperature is low (below 20°C).

The proper hydraulic oil fempersiure is 50°C to
g0z, Warm up hydraulic ol up fo 20°C or so and
then carny out operation, if it is necessary to start
ocperation at low temperature.

OVXE EMG 2-12
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OPERATION

STOPPING ENGINE

AL WARNING

if you ftouch the ocperafion lever by mistake without locking the operation lkock lever, the
machine may move unexpeciedly, resulting in a8 dangerous accident.

Lower the attachmemnt onto the ground, stop the engine and set the operation lock lever to
the lock position before you leawve the operator's seat.

= Stopping machine

1. Park the machine on a safe, flat and rigid ground notin
danger of stone dropping, landslide, etc.

2. Raise the arm and lower the bucket onic the ground
with iis bottom horizontal.

3. Lower the blade onto the ground.

4. Set the gate lock lever to the locked position.

= Stopping engine

1. Idle the engine for five minutes or so to lower the
engine temperaturs. OFF

2. Set the engine key switch to the OFF (stop) position to HEAT
stop the engine.

r,«" START

3. Pull put the key from the engine key switch.

= Inspection and locking after engine stops

1. Check each part for ol leak, water leak and damages. e
Carry out repair work if leak or same abmormality is
found.

2. Refill the fuel tank fully.

3. Remowe secil and sand from arcund the crawlers and
bucket.

4. Lock all the kockable paris such as the fuel port, engine

cover, etc:
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RUNMING IN HEW MACHINE

NOTICE

K & new machine s wsed by force, the
performances may be deteriorated earier and the
service life may be shortened. Run in the machine
for the imigial 50 hours.

Warming up

Follow the instructions below and rum in the new

machine.
1. Warm up the machine sufficiently.

2. Do not run the machine with heavy loads or at high
spesd.
Run the machine at about 80% of the maximum engine
revolution.

3. Do not apply the full lead to the machine. The
adequate load is B0% or so. Do mot run the machine by
force.

4. Do not start, accelerate or stop the machine guickly or
change the direction guickly.

5. Do not apply shocks such as guick stopping of the

boom when lowering it to the machine.
g. Zrease the pins of the attachment everyday.
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OPERATION

LEVER OPERATIONS

Operation Mode

Three operation patterns are avaidable. The handling methods of the ocperation levers and
machine movements differ with these pafterns.

Check the operation mode before using the levers. The operation mode plate is stuck on the right
of the operator's seat.

Swing right  Swing left

Cperation
mode plate

Operation Cperation mode

AR Noattern & Patiern B Pattem F
Bocm ralse Boom raise Arm i

2 Baom Iower Boom kower A out

3 Bucket dig Bucket dig Bucket dig

4 Bucket cump Suckat dump Bucket l'.'||..l.-"|'!|:l

5 Arm In 5!."1; =t Boom ralse

E Arm pat Swing right Boam lower

7 Swing left Arm out Swing left

: Swing right Ammin Swing tight

Check the action of each operation lever and movement of the machine before starting
wiork im order to prevent accidents, which may result in injury or death, due to improper
cperatons.
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OPERATION

Operation Mode Plate

The cperation mode plate shown below that indicates the operation

stuck at the top of the lever stand on the cperator's seat side.

system of the machine is

Crperation mode Operation mode plate
b A
Pattem AB
(AB select type)
e, b
Patterm A % 2 -é‘ "’
AL
- ¥
f (13N g
Patterm F =
i x /L
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Pattern AB changing method

1. It is necessary to reeassemble the reach rods of the left operation lever, if the pattern &
operation system (standard operation system) is changed into the pattern B. Open the cowver
on the frent of the lever stand and re-assemble the reach rods.,

2. The operstion system changing plate is stuck on the inside of the lever stand front cowver.

3. Lower the attachmert onto the ground and stop the engine before re-assembling the reach
rods:

Pattarn & positions

Faﬁ;;ﬁ poattiena Fatha?mlﬂnna

[ vl
6 o [ g6
Ae B

e RN H A

Dperation system changing plate
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CRAWLER EXTENSION/RETRACTION OPERATION

This machine has crawler extension/retraction mechanisms.

Extend the crawlers as shown below.

1. Mowe the blade to the back of the machine and jack up
the machine body undl the crawlers are lifted from the
ground usimg the atachment and blade in order to

extend or retract the crawlars easily.

2. Pull up the bladefcrawler select lever to the crawler

cperation position.

3. Change the engine speed to the middle speed and
cperate the bladefcrawler operation lever.
Extending the crawlers: Push the lever forward,

Retracting the crawlers: Pull the lever backward.

NOTICE

Be sure to extend or retract the crawlers on a flat
place with no cbstacles.

The crawlers may be extended or retracted withowt
jacking up the machine body. However, if there are
chstacles on the ground on the side of the
crewlers, the resisiance increases and may hinder
crawler extension or retraction.

£\ CAUTION

¢ The crawlers may retract slightly during
cperation due to leakage from the hydraulic
circuit.
Extend them to the stroke end oceasionally with
the bladel/crawler operation lever.

# Be sure to travel the machine at the stroke end
of the crawler cylinder.
If the machine is traveled at the middle of the
stroke, the travel limearity and operability are
detericrated and the machine body may
become faulty

OVXE EMG 2-18

Crawisr operation posltion

L =iyl ]

Extend

Bladefcrawiler aparation lever

135 imim

125 irem

Extendediretracted crawisr dimenaion
v 42 il

'HTWMBE]H'IH..




OPERATION

BLADE OPERATION

Push down the bladefcrawler select lever fo the blade position and operate the bladelcrawler
aperation lever.
Blade raise: Pull the lever backward.

Blade lower: Push the kever forward.

BOOM SWING OPERATION

Cpen the pedal cover to the wnlock position before
starfing operaticn. Step on the rght or left position of the
boom swing pedal to operate the boom.

Right boom swing: Step on the right side of the pedal.

Left boom swing: Step on the left side of the pedal.

Uniockead

Pegal cover a

I e

Boom a2 k;
swing left " Eoom awﬂwm
Hr

A\ CAUTION

Put the pedal cover cn the pedal and lock i when
boom swing is not carned out
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SWING OPERATION

lUse the left operation lever to swing. Laft oparation lever
Swimg right: Turn the lewver to the rigiht.

Swing left  Tumn the lever to the left.

Return the lever to the neutral pesition to stop swinging.

REght awing

AL WARNING

Do not let any persons enter the swinging range.
Check the safety around the machine before swinging.
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TRAVELING

Starting, Traveling and Stopping

4\ WARNING

e |f forward movement and backward movement
are mistaken in ocperation with the travel lever,
senous accidents may result.

o (Check the blade position before traveling. If the
bade is behind the machine, operations of the
trawel levers are reversed.

* Nake sure that there are no people around the
rmachine and turn an the hern before starting.

1. Pull the throitle lever o raise the engine speed o the
proper speed to traveling.

2. Lower the operation lock lever to undock it.

3. Raise the bucket and blade to certain height that allow
smaoth traveling without hitting them.

4. Operate the right and left trave! levers as shown below.

= Forward

Push both fravel levers forward to move the machine

forward.

{The machine always moves toward the blade when the

travel levers are pushed forward.

= Backward

Pull back both trawvel levers to mowve the machine

backward.

[The machine alsays moves toward the sprocket when

the trawvel levers are pulled back.}

The traveling speed of the machine can be controlled by

the amount of turning the travel levers.)

= Stopping

Set both travel levers to the newutral positions fo stop the

machine. When the machine stops, the parking brake is

spplied automaticalby.
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OPERATION

Changing Direction

Turning during traveling

Return the travel lever toward the neutral position a littie
to change the direction during forward {or backward)
traveling.

When the lever of the intended ftuming direction is
returned g little, the machine turns slowly in that direction.

rareard
Pivot turning {when blade is in front of machine) turming to lsft
Drrive & single crawler to change the direction.

1. Pivot turn fo the lefi

Push the right travel lever (1} to tum the machine
forward. Pull it back to burm the machine backward.

furning to right J

Pivet tum to et e

2. Pivot turn to the right. Use the left travel lever {2) in the
SEME WaY.

* Backward
turning fo laft
Prvat turn fo right e Y

Spin turning (when blade is in front of machine)
Cirive the right and left crawlers in the reverse directions 1
to change the direction without traveling the machine.
1. Spin turning to the left .

Push the right travel lever forward and pull back the lefi : .

lever.
2. Spin turning to the right.

Pull back the right travel lever and push the [efi lewver \

foraard.

il el
Spin turning
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OPERATION

High speed Traveling
lf you step on the travel speed select pedal, the speed

changes into the high speed while you are stepping on

the pedsl.
The high speed changes info the low speed when you
relegse your foot from the pedal.

A& WARNING

O mot change the travel speed into the high speed
while unloading from a truck or fraveling down 8
slope. It is very dangerous i the travel speed
changes during traveling.

Precautions While Traveling on Slope
1. The gradeability of this machine is 30% (58% ).
2. Trawvel up or down a slope at the low speed,

3. Travel up a 15° or more skpe in the posture shown on
the right.

4. Reduce the engine speed and operate the travel levers
slowly when traveling down 8 15° or more slope.
Mowve down the slope in the forward traveling posture
=1 shawn an tha right.
Lower the bucket onto the ground to stabilize the
machine if it becomes unsiable.

# Do not change fthe direction on & slope.
Ctherwise, the machine may slide sideways.

¢« When the machime moves across a slope, it
may shde sideways. Move down the slope ocnio

a flat ground, fwrn the machine, and travel
safely.

¢ Do not travel on a 30° or more slope.
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2= 30cm

20=~3i0cm

= ]




OPERATION

WORK INSTRUCTIONS

Digging

The digging force of the arm cylinder iz maximized when
the angle between the ammn cylinder and am s 80
degrees.

The digging force of the bucket cylinder is maximized
when the angle between the bucket cylimder and the arm
link is the same as the anglke betwesn the am link and
buckst link.

Improve the digging work efficiency, making use of these
angles properly.

In digging. pull the arm to dig with the bucket.

Raise and lower the boom to adjust the depth.

Ditching
Place the machine along the ditch direction and travel it
backward with the progress of ditching.

Loading
After digging, raise the boom, swing and load soil onto the
dump truck.

Gutter Digging
It is possible to dig guiters in namow spaces by swinging
the boom.
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OPERATION

PRECAUTIONS FOR WORKS

Hewer stop swinging by hitting

Mever stop swinging by hifing or pressing the bucket
against the wal of the ditch. Othenwise, strong impacts
are applied to the machine and the service life s
shartened.

Mever sweep with the bucket
Avord sweeping the bucket like a broom in order to lewvel
off ahead of machine. This causes side strains and wear
on the boom, arm, and Eucket.

Precauticns for works at the cylinder stroke end

At the stroke end of the cylinder, the bucket moves faster.
Thus, aperate the bucket slowly with care not to allow soil
and sand to drop.

When the cyinder is moved to the stroke end, large
farces are applied to the cylinder piston and the service
lifie is shortensed. Give some margins fo the cylinder in
wiorks.

Hammering is prohibited

Mever use the bucket instead of picks or for hammering or
piling. Otherwise, excessive forces are applied fo the
machineg, resulting in demgerous accidents.

Do not overload to cylinder

Do not forcefully conduct digging cperation beyond the
capacity, which may overload any cylinder and open its
relief valves. This causes damage to the hydreulic system
and machine.
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OPERATION

Do not crawl with the bucket
Dz not drag the bucket on the ground by crawling. Level
the ground with proper equipments in a8 cormect way.

Bring both sides of the blade inte contact with the
ground

Bring both sides of the blade into firm contact with the flat
groumd when using the blade as a stabilizing plate in
digging work.

If a single side of the blade contacts the ground, the blade
may be damaged.

Pay attention to the blade when digging deep ditches
The cylinder may hit against the blade. Thus, the boom
cylinder may contact with the blade when digging a deep
ditch.

Be very careful in operation.

Woaorks in damp grounds

Place mats or the like o protect the focting in advance
when carmying cut works in damp grounds or muoddy
places.

Crive the machine with great care not to enter muddy
places.
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OPERATION

Escape from a muddy place

If a single side enters & muddy place, lower the bucket
onte that muddy ground o lift the crawler, place logs,
wiod. under the crawler and escape from that place.

If both sides emter 8 muddy place and the machine cannot
be driven, place ¥ogs or wood under crawlers cne by one
in the same way 25 shown above, bite the front ground
with the bucket, pull the arm in the same way as digging
to mawve the machine, and escape from that place.

Works in water

# The sbowable water depth is up to the center of the
upper roller or the fop of the slide pad.
Check the water depth and ground before working in
water or fraveling the machine scross the river. Do not
go into water deeper than the asliowable water depth.
The machine may sink little by little if the ground is soft,
Pay great aftention fto the fooling in  work
If the bucket is dipped in water for long, grease the
pins around the bucket suffictently umtl used grease
oozes out.

« The engine may get wet with water and the radiator fan
may be broken if the machine climbs a8 steep slope
when going out of water. Be very careful,

Countermeasures if the machine is buried up to the

super structure

If the machime is buned with water, soil or sand up o the
super structure by mistake the swing bearing may wear
sbnormally. It is necessary fo change grease im the
turning structure or overhaul and repair the twrning
structure immediately. Stop ocperation and &sk greasing,
overhaul or repair works from the nearest service office.
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OPERATION

PRECAUTION ON USE OF RUBBER SHOE

The rubber shoe may be damaged or wom faster depending on working condifions. Be sure to
observe the prohibitions and instructions shown below.

Structure of Rubber Shoe

As shown in the figure to the nght, the rubber shoe
consists of steel cord to sustasin tension, iron core to
support it, and covering rubber to them.

NOTICE

If & crack reaches the steel cord, it may be rusted
and cut off by mwoisture. When any crack is
detected, immediate repair is essential. Please
contact your local IHI distributor.

Cautions while working and traveling

Do not travel or work on rocky site
This causes damage of the lug and breakage of the stesl
cord.

Do not travel or work on riverbed
This causes damage and slipping off of the shoe.
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OPERATION

Do not travel or work on steel or scrap material
This causes damage of the lug and breakage of the steel
cord:

Do not travel on large step

While fraveling up the large step, do not change the
COourse.

Otherwise, the shoes may be slipped off.

Do not travel or work while spanning a ditch
This causes damage of the lug and breakage of the stesl|
cord.

Do not forcibly press soil while rubber shoes are

slipping
Slipping of the rubber shoes promates wear of the lugs.

Do not travel over high heat locations

Dz not travel ower place subjected to high heat such as
bonfires or steel plate urder seorching heat.

This causes sericus abrasion or damage and breakage of
the lug.
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OPERATION

Do not hit the bucket

e careful not to damage the rubber shoes with the bucket
Otherwise, the iron cores may be broken or the steel
cords may be cut off.

Do not let oil, solvents and salt adhere to the rubber

shoes

o [ fuel, hydraulic o amnd paint should adhere to the
rubber shoes, wipe it away quickly.

« Wash away with water after working in locations with a
large salt content Salt can cause the iron core to rust
or peel.

Always keep proper tension on the shoe

If the rubber shoe is slack, it may damage the rubber
shoe or cause them to come off the rollers.

This causes damage and slipping off of the shoe.
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OPERATION

PTO (POWER TAKE-OFF) FOR SPECIAL ATTACHMENT USE
NOTICE

# Select proper special attachments such as for example hydraulic breakers, iron forks,
special hydraulic devices that can be hold by machineny.

= Spme special accessones reguire reinforcement on arms. Get in towch with our dealer
for further information about it

e Read carefully manuals supplied by manufacturers and understand well the content
before using special accessories.

# The assembly of a special attachment on machinery could affect many aspects, as for
example the stability and fransport dimensions. Be careful.

Pedal cperation way or controf lever may differ from a =B part |

special sttachment to snother. Use special attachments (Return hose) [~ —

properly, a5 described as follows. o L'-—_E'_—F LT
- qj _]Tﬂ,ﬂﬂﬂ__ﬂ

Simple effect use (breaker hammer) [-;ul::gl.t;hunp N __%?_. =,

1. Connect supply hydraulic pipe to "A porl” and the
refurn hydraulic pipe to the "B port™.

2. Tum the valve tap (3) with the key CH13 {included)
and mowve the signal in the indicated posigion.

A& WARNING

If valve sign is 85 shown in @ the return pressure
becomes higher and the hammer does not work
cormectly.

Keep ALWANYS sign in position as shown @ Ciparation position
slmple affsct
3. Mowve the pedal {1) to working operation.
4. Step on front side of pedal to operate hammer. Step Step on Io activale
| the breaker

the pedal in meutral position to stop it.
H‘H. Ln[‘.l[ positlon

5 6

5. Step the pedal in neutral position and close the cover
to block it when we do not use the pedal.

NOTICE 2 ‘;‘3" {f
# Make sure that the stop limit of the pedal is
adjusted as shown in the figure, in the case of a

new assembly of the pedal or in case of

) ; Working poslilon #e-cms
passage from single to double-acting effect.

» Adjust height of stop limit (2) in order that the | HE}E{gJ‘pﬂ}&;m T
pedal (1) touches head of screw when is in
neutral peosition  and  awvoiding ewventual
movement if we push on rear side.

Contact with the pt.llil stoppar at
DWXE ENG 2-31 the padal neutral position
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OPERATION

Double effect use [iron fork)

1. Connect hydraulic pipes tc A and B ports.

2. Tum the vale tap {3) with the key CH12 {included)
and move the signal in the indicated position.

If wvalve sign is as shown in @ the B port does not

receive pressure.

Kesp ALWAN S the signal in the position @

3. Step the pedal (1) to working ocperation.

4. Pushing on front side of pedal the supply s possible by
means A port. Pushing on rear side of pedal the supply
is by means B port

5. Step the pedsal (7} in meufral position and close the
cover to block it wher we do not use the pedal.

—
NOTICE Operation position
double affect
¢ Make sure that the stop limit of the pedal is R
adjusted as shown in the figure, in .H'|E' case of Sarih Supply from
new assembly of the pedal or in case of portB
passage from single to double-acting effect Y

= Adjust height of stop fimit (2) in order that the
pedal (1) touches head of screw when is in
neutral peosition  and  awvoiding ewentual
rmovement if we push on rear side.

Warking poattion mesms

%ﬁ;?g_\gj;inn the pedal

Y,
sk

B-nnt.lct vrith-m-u pald;i u_tu;p-ar
when the pedalf 8 stepped on
LR
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OPERATION

When using power pori

1. Connect the supply hydraulic hose to the "A port" of Egﬂm-fhtrlﬂ]
the power pori outlet and the retwrn hydraulic hose to
the "B port".
s &
2. Set the lever {2} to the OM position, and compressed "4 port”
il is supplied. I [Supply hoae)
Keep the lever (2] depressed and 52t the lock lewver (1) Connection of the power port hoaes
to the lock positon fo supply compressed oil L=

continuausly.

Compressed ol is supplied through the power port now.
Start and stop power port operation with the control
valve of the hydraulic device {actuator).

NOTICE

The engine may fail o start i the lever (2} 5 set o
the OMN position. Be sure to set the lever fo the OFF
position when the power port is not used.
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OPERATION

TOWING

# [t is wery dangerous if the wire rope is disentangled during towing. Do not stand
between the towing machine and the towed machine.
e llse wire ropes and shackles for towing that are sirong enough for the fowing weight.

# The machine is provided with a pulling hook at the back of the lower frame to pull light
chjects. Mever pull the machine itself or other heavy objects using this pulling hook.

Towing the machine or heavy objects

Apply 8 wire rope o the rear frame and pull the machine
by another machine if it enters a muddy place and canmot
escape from it by itsel.

Mewer use the pulling hook for light objects fo pull the
machine itself.

1. Start the engine.

2. Pull the machine at the loew speed. Do not use the
travel speed change-aver pedal.

3. Move the travel lever in the travel direction showly when
towing starts.

NOTICE

Put & patch at the comer in contact with the wire
rape to prevent the wire rope from being damaged.

NOTICE

When the engine is defective and does not start,
the crawler shoes do not rotate and pulling is
disabled.

Pulling light objects
Apply a wire rope to the pulling hook af the back of the
lowwer frame using a shackle.

NOTICE B / E‘j
RIS |

¢  The maximum puling load should be 500 kg or L
less.

* Do not pull diagonally. Light-duty towkng
nook
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TRANSPORT

Oroserve the loading and unloading methods and the anchorng methcd for transportation as well
a5 the laws and regulations concerned when transporting the machine.

Loading and Unloading the Machine

s  Carry out operaticn on a flat and firm grownd.

& Carry out loading or unloading at the low speed without using the travel speed change-
cwer pedal. Reduce the engine revolution.

* Be sure fo use ramp boards or loading platform for loading and wunlcading. Mever use
the attachment to load or unload the machine. It is very dangerous.

# Use wide, long and thick encugh ramp board that ensures safe leading and unlkoading.

# Remove mud from the crawlers and grease, oil, water and other adhered matters from
the ramp boards to prevent slipping.

* Mewver change the direction on the ramp boards. it is very dangerous. Mowve down from
the ramp boards once and change the direction,

¢ The center of gravity moves guickly at the border of the truck and the ramp boards.
Trawel the machine showly.

¢  Warm up the machine sufficiently before loading or unloading & in cold seasons.

1. Apply the brake of the truck securely. Apply blocks to
the tires to fix the tires.

2. Adjust the center fine of the machine to the center line
of the truck. Adjust the ramps boards to the crawler

width. v Sy
2101 H *-1 3
3. The angle of the ramp boards should be 15%or e 55, e,
4. Load the machine from the front if it has an attachment. EIEI!:H:I 15%or maw._ﬂ.ujuattntha
Load it from the rear i no attachment is mounted. m“i‘!‘: :Idih.

5. Adjust the machine to the ramp boand direction, raise
the blade and travel the machine slowly with care not
to hit the aftachment against the truch.

. Load the machine properly in the designated position
on the fruck.
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Fization at Transport

A\ WARNING

If the machine falls down dunng transportation, it can cause personal injury or death.
Fix the machine firmly on the platform of the truck with whesl blocks and wire ropes.

1. Lower the blade onto the platfiorm of the truck.

2. Fold the arm and bucket fully. Lower the attachment
onio a wooden block, ete.

3. Stop the engine and pull out the key from the engine
key switch.

4. Apply stopper blocks fo the front and rear positions of

the crawlers.
5. Apply wires to the crawler frame and bucket and fasien Wire rape
them to the platform of the fruck. WL

NOTICE

if wire ropes are applied fo the rubber shoes
directly when fixing the machine, the rubber shoes
may be damaged. Put patches on the front and
rear positions of the crawler frame and fix with the
WIre ropes.
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LIFTING THE MACHINE

Lifting the machine incorrectly can cause damage, imjury and desath.

¢ Llse sdeguate steel ropes and eguipment for fifting.
o Llse |iffing equipment able to support the weight of the machine.
» MNEWVER LIFT the machine with anyone cn-board.

¢ Llse signs and other notices fo mark off the loading area.

¢ Always use ropes and other equipment rated to iR at least 4 ton loads.

1. S&t the blade &t the rear position.
2. Raise the blade to the highest position. s

3. Raise the boom to the highest posidion and fold the (™ |
arm and bucket fully. -

4. Make the boom straight if it has swung fo the right or
left.

. Fasten wire ropes to the lifting holes at the back of the
boom using the shackle.

8. Stop the engine and get off the machine.

7. Fasten the wire ropes to the lifing holes at both ends
of the blade using shackles.

B. Lift the machine slowly until it is |fted slightly apar
from the grownd, stop Gfting once, check the machine
balance, and |ift the machine io the intended height
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MAINTENANCE

BVXE EN

Froper maintenance is needed to maintain the machine
performances for lomg and prevent damages and troubles in
advance.

This section describes the proper maintenance procedures of
this machine. Carry cut maintenance safely and properly in

accordamce with the instructions described below.
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MAINTENANCE

PERIODIC REPLACEMENT OF THE IMPORTANT PARTS

Replace the following parts, which are related to the safety and a fire, periadically.

These parts are subject to aged deterioration and wear, and it is hard to judge the service life by

rmeans of sppearance inspection. Replace them pericdizally even though they have no apparent

defects, in particular.

Type

Parts to be replaced pernodically

8

Replacement
imterval

Fuel hose

Fuel tank - Water separator

Waler separator - Fuel purmp

ok | =k

Fuel pumg - Fuel filter

wi

Fuel filter - Inlet of injection nozzle

]

Return of injection nozzle - Fuel
filter

n

Fuel filter - Fuel tank

Every 2 years

Coolant hose

Radiator hose (upper)

Radiator hose (lower)

Fadiator - Sub tank

Ewery 2 years

Hydraukic hose

Hydraulic pump - Control valve

CM - Boom eylinder

Ch - A cylinder

CM - Bucket cylinder

G - Boom swing cylinder

CM - Blade cylinder

CM - Swing mator

Ch - Travel moctor

(== NS T B I O R B R I R R I

Ewvery 2 years

Repair or replace these parts immediately if some abnormalities or defects are found in them

even before the replacement interval.

Also check the fuel hoses, cooling water hoses and hydraulic hoses in daily check, monthhy

check and yearly check.
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MAINTENANCE

MAINTENANCE INTERVALS

Pericdic maintenance is most important to operate the machine safely and demanstrate its

performances fully.

Take specisl care when using the machine under severe condition.

4 Check. &: Replace.

Maintenance | Maintenance Maintenance interval
point work Daily | 50h | 150n [250n| 500h | 1000 | 1500 [2000h | meguer

Attachment

Boom swing
g Blade Grease See the LUBRICATE THE GREALE seciion for details.
]

Swing bearing

Ring gear
% |Bucketiooth Heplace i 0
-
'ﬁ Buckst Replace A -
i |Rubber shoe ggiﬂi?;ﬁ;& L |
: t
- : Check and
L |Shoe tension adjust A
g Checkoilleak | A
& |Travel reduction c ';ﬁck od gty & A
T |gear refi
; o
s Change ol First 2

time

BVXE EN
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MAINTENANCE

Maintenance| Maintenance Maintenance interval
peodnt work Duaily | 50h | 150h | 2600 | 500k (1000h | 15000 |2000h | meguar
Cheok il gty & A
refil
Hydraulic oil |[Drain water )
tank
change hydrauic
E oil. 0
% Clean the tank
Suction ol A
'! sirainer ean
B c
I |Retumm filker |Replace carridge First ]
time
Hydraulic L
A Cheok qil leak i
Hydraulic ooy il leak A
equipment
Check oil gty &
E refi 4
& [Engine oil o
& Chanpe First o
- time
- o
=2 (Ol fiter Reglace First (]
time
Check oil gty & A
refill
Fuel tank
Dirain water i}
5 L Check A
B |Water
¥ |separator Clean -
E Replace element a =
Fuel filier Replace o
Fuel hose Change o
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MAINTENANCE

Maintenance

Maintenance

Maintenance interval

point work Daily | 50h | 150k | 2E0h | S00h | 10000 | 15000 | 20006 | imegdar
e Check coolant
ik gty & refill 4
Clean A
Radiaior
E. Change ~
Fd coolant =
ﬂ .
iy F!_al:llau:-r ﬁ:s Check & clean A
g il coaler fins
L] A
A djust tension First 4
Fan bel time
Check cracks K} o
Check dust
E indicator A
Lo
& la: Check element
E Air cleaner & clean &
= Replacs 0
glement
Governor lgver |Check & adjust| A 4
Intake valve &
exhaust valve A just L
N clearance
Fuel injecton EI?;;F? clean & .
-E, el functioning
¥ Bt o .
Coolant path Clean L
Intake valve &
exhaust valve [Lap L
seat
Fuss Replace o
E Fusible link Replace o
=
; Check battery
E liguid gty & A
& [Battery refill
Clean
[terminals &
Bolt tightening Retightening A
®: Contact our dealer.
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MAINTENANCE

RECOMMENDED LUBRICATION TABLE

ricatio T " licati
bt o i il type Grade emp. & application {*C) City required
points =30 -20 -10 0O 10 20 30 40
] ] ] ]
* SAE1D0W-30 H-18L
Engine cil pan | Engine ail APICD | | | | L'. 'i-E L
| SAE 15W-40 s
I I I |
. [ [ [ |
Hydraulic ail Hivdraulic oil Abrasion- | | I?G'UFH System: 1BL
tank ¥ resistant SOVG32 Tank level: 8.2 L
T Engine cil | API-CD SAE3D 033L
reduction gear ngene al i :
Fuel tank Diesal fuel - 2BL
Totalghy- 2.2 L
Cioolimg system | Coolsnt - Long-life coolant (LLC) sdded For engine anly:
QeL
Greasing Grease - Lithiurmn grease EP2 Proper gty

» The il with the ¥ marks is used for the machine before shipment.
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MAINTENANCE

LUBRICATE THE GREASE

Aftachment
1. Lower the attachment in the greasing posture onto the ground ard stop the engine.

2. Fill grease using a grease gun through all grease nipples.
3. Wipe off old grease that oozes out of the grease nipples completely after

Buckst and

greasing.

Bucketand

bwcket [Ink arm

Arm link and
bucksl Hnk

Arm &nd anm
link

4

Arm and
boom

|

=

-

1

Boom and
awing bracket

WielatiEd

=
e

Mame

Gressing intereal

]
o

Caily

100mh

250h

500k

1000k

2000h

Boorn foot pin

Boom cylinder foot pin

Boom cylinder rod pin

Arm foot pin

Arm cylinder foot pin

Arm cylimder rod pin

Bucket cylinder foot pin

Bucket cylinder rod pin

Arm limk pin

Bucket limk pin

Sla|o|m] oo kel

Bucket pin

k| ok | e | ok | o | o | ek |k | oeeh | oeeh | ek

o|o|o|o|o|o|o|o|o|o|ol2
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Boom Swing

-l il
Gressing intereal
Moo M iQ
7, il " |'Daily | 50n | 100 | 250h | 500k | 1000k | 2000h
Boom swing verlical shaft
1 ] ]
(upper)
2 Boom swing werfical shaft i o
{bonarer)
3 | Swing cylinder foot pin 1 &
4 | Swing cylinder rod pin 1 0
Blade
R I
No Name Qty Greasing interval
] Daily | 50h | 100R | 250h | 500h | 1000 | 2000h
1 | Blade foot pin 2 o
2 | Blade cylinder rod pin 1 o
3 | Blade cylinder foof pin 1 2
MNOTICE

Lubricate the machine evernyday uniil its cperation time reaches 100 hours, if it is & new

machine.

Carry out greasing, regardless of the greasing interval, if abnormal noises are

generated from a greasing point.

Be sure to grease the pins around the bucket before starting in-water digging.
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Swing Bearing

1. Lower the bucket omto the ground and stop the engine.
2. Supply grease with 8 grease gun by 3 to & strokes through the grease nipple (1) for the
tuming bearing of the concentrated piping on the front of the machine.
3. Fill grease every time the upper structure is swung by approximaiely 90 degrees until it
swings by 380 degrees.
Ring Gear
1. Lower the bucket amto the ground and stop the engine.
2. Fill three to five strokes of grease using a grease gun into the grease nipple (2) on the front
of the machine.
3. Fill grease every time the upper structure is swung by approximately 80 degrees until it
swings by 380 degrees.
Swing cylinder
P
No. e Qty . _ Gressing interal
Daity | 50h | 100m | 250h | 5000 | 1000k | 2000h
Swving bearning | o
Ring gear 1 0

If wou carry cut greasing while the machine is swinging, you may be caught by it. Do not
swing the machine whean greasing.

NOTICE

If greasing is carmed out in the same position, grease is not spread all over the swing
bearing. Be sure to swing the machine by approximately 20 degrees and grease the
bearing at different paints.
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MAINTENANCE OF BUCKET

Change the Buchet

Remowve the bucket
1.

#  When the pin is driven with a hammer,
fragments may scatier, resulting ininjury. Put
on pratective goggles, protective cap and
protective gloves in waork.

s Mever insert your finger into the pin holes when
adjusting the pin holes.

Place the back of the bucket completely on the
ground.

Remove the rng pir from the portion (Aj.
Remowve the arm paint pin.

Remove the ring pir from the portion (B).
Remove the bucket link gin.

Raise the arm slowhy.

Then remove the arm and the bucket.

Install the bucket

1.

o

Clean the pin holes in the arm and bucket link and
the removed pins. Apply grease to the holes and Ak i
pins.

Replace the O-rings if they are damaged or waom.
Attach new O-rings to the bosses of the bucket

temporarily.

Laower the arm slowly, fit the pin holes in the srm and
bucket, and drive the arm point pin.
Attach the ring pin to lock the arm point pin.

Raise the boom to move the bucket apart from the
ground and make i free.

Extend or coniract the bucket cylinder to adjust the
pin mole in the bucket link and bucket. Dnve the
bucket link pin inte the holes.

Arm point pin

Attach the ring pin to lock the bucket lmk pin. e

Mowe the O-rings to the proper grooves.
Grease the arm point pin and bucket link pin.
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CRAWLER SHOE

Rubber Shoe Maintenance

Fubber shoe showld be repaired or exchanged if goes into
any of the conditions described below.

If it is necessary to repair or replace if, contact your [HI
dealer.

Height of Lug
The rubber shoe can be used even if it is worn, however, Crack of covering rubber
if it is excessively worn, the rubber shoe is likely to be |
slippery and more travel force is required. I the
remaining lug is less than 5 mm high, exchange it with
brand-new ane.

Exposure of Steel Cord
If steel cord is exposed because of weary rubber ar irom core : i

Exposurs of ates]

Stesl cord cut by 1012 o1 cont
maore nesd (o be replaced.

damage, exchange it with brand-new one.

Cutting of Steel Cord Damages of rubber shﬂﬂw
When cutting of steel cord is detecied, exchange i

immediately. i you leave it as it is, the rubber shoes can

be cut off without expectation, which causes a serious

accident

Crack of Covering Rubber

If & crack is 30 mm or more long and 8 mm or more deep,
repair the covenng rubber immediately. W steel cord
appears even if 8 crack is small, repair it immediately.
Otherwise, water may come into a crack, which rusts stesl
cords and cuts off the rubber shoe.

Dislocation of the iron core
Exchange the rubber shoe with a new ocne f one or more
iron cores are dislocated from it
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Inspection of crawler shoe

The conditions of wear snd sag of the crawler shoes differ
with the conditions of the work sites. [f the slack crawler
shoes are used, they may be skpped off. Inspect and
sdjust their tensicn as the necessity reguires.

Inspecticn

1. Raise the machine using the attachment and blade Jar.-l;up the machine unill
umiil the crawler shces become apart from the ground. :E: g:::ds.upamm e

Suppart the crewler frame securely with blocks, ete. Lowes roliar

2. Measure the clearance between the tread of the
lower roller near the center and the tread of the

crawler shoe.
The iension is proper if the clearance is a5 shown

below.
—J

Shoe 1

Amount of sag

=L 1

10 to 20 mm [Rubber shoe)

A\ WARNING

The machine nesds to be raised o inspect the
shice tension. if the machine drops by mistake
during inspection, 8 seficus injury may result. Be
wery careful when the machine is raised.
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Adjustment of Crawler Shoe

Tension the crawler shoe
1.

2.

Fill grease through the grease nipple (2) of the check
valve (1) until the crawler shoe is tensioned properly.
Rotate the crawler forward and backward and check

tension. Re-adjust it f necessary.

NOTICE

o  Adjust the night and left crawler shoes evenly.

# [|f the shoes are not iensioned properly, the
cylinders may be defective. Acsk [HI's service
dealer for repair senvices.

Loosen the crawler shoe

1-
2.

Remowve dirt and soi from around the front idlers.
Loosen the check valve until grease is discharged {by
a maximum of one turn) litdle by little. Do not loosen it

when grease is discharged.

. Rotate the crawler shoe forward and backward skightly

if grease is hardly discharged.

. Tighten the check valve when the crawler shoes are

tensioned propery.
Tightening torque: 58 to 68 M-m (& to 7 kgf-m)

NOTICE

Be careful not to over-tighten the check vabee.

- Rotate the crawler shoe forward and backward and check tension. Re-adjust it if necessary.

¢  When the crawler shoe is tensioned intensely, the intemal pressure in the grease
cylinder iz wery high.
Grease may spout out or the check valve may spring cuf, causing & serous accident.

= To relief the pressure, loosen the check valve graduslly. Do not loosen it when grease
iz discharged. {Itshould be lopsened by & maximum of one turn_}

# (Grease may spout out at high pressure. MNever loosen the grease nipple.
# Do not bring your face or hand close to the check valve during adjustment.
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TRAVEL REDUCTION GEAR

Check OQil Level and Refilling

1-

Stop the engine so that the drain port is located at the
lonwer position.

2. Place the container under the travel reduction gear.

. Remove the oil fillerlevel plug. The cil level is proper if

the oil surface reaches the boltom of the plug hole,

. Pour oil threugh the il filler/level port until the oil

surface reaches the bottom of the level port, if oil is
insufficient.

. Clean the fillenlevel plug and attach them,

Change Oil

1-

A

o

Locsate the drain port to the lower position and stop the
engine.

Place the contaimer under the drain port.

Remove the oil fillerlevel plug.

Remowve the drain plug to discharge oil.

Discharge oif completely. Then, clean the drein plug
and attach it

Fill @il until it flows out from the fillerflevel port.

. Clean both plugs and attach them.

Specified oil Oy
Engine ol
APICD, SAE3D Bt

4A CAUTION

The gear case and oil are hot immediately after
stopping the engine. Wait until the temperature
lowers.

OVXE EN 3-13

ON Mierfievel plug

Drain plug

Ol flerfiavel plug




MAINTENANCE

HYDRAULIC SYSTEM

Place the machine in & horizontal place, bring the blade in contact with the ground, retract the
arm cylinder and bucket cylinder fully, and move down the boom o lower the bucket onto the
ground when executing inspection andfor maintenance of the hydraulic system.

A& CAUTION

s 0l s hot immediately after stopping the engine.
Wait until the temperature lowers and start operation then.

o  Hydraulic cil is compressad. If the filker cariridge is taken owt in such a condition, ol spouis
out, resulting in a dangerous accident Be sure o stop the engine and lower the internal
prEsSSUre,

Hydraulic Qil Level and Refilling

1. Stop the engine.

2. Check the oil level gauge (1) If the il level s bebween
H and L, it is proper.

R h N ! T " k1 ] ]

The oil level differs with the oil temperature. The Posturs of checking hydraulic oll lsvel

following shows the standard. ——

& Mear the L level before starting operation

(il temperature: 10°C 1o 30°C) e
) kY
s Mear the H level during cperation 5 \ e
(Ol temperature: 50°C to 80°C) \ =L
3. i the oil level is below the L level, refill hydraulic cil / /

through the filler port (2). O ]

NOTICE
# [Do not operate the machine if the oil level is
balow the "L" lewvel. 3

* |oosen the drain plug and discharge excess ail i

if ol is filled over the "H" level.

Drain the Hydraulic Oil Tank

1. Loosen the drain plug (3) under the hydraulic ol tank to
discharge water and sediment into the container.

2. Tighten the drain plug when clean hydraulic cil is only discharged.

3. Check the hydraulic cil level and refill oil if insufficient.
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Replace Return Filter Cartridge
Raburm flter 1

1. Stop the engine.
4/
2. Loosen the oil filler plug (1) of the hydraulic oil tank to pa—

lower the internal pressure of the tank. ‘ﬂn

3. Tumm the fiker cartndge (2) counterclockwise with the
—r——p— —
filter wrench, o

4. Apply hydraulic oil thindy to the gasket (3} of a new
carridge and tighten it with the filter wrench. When the
gasket is crushed and the top surface of the cartridge
is brought info contact with the head (4}, it is the limit of
tightening.

§. Start the engine and make sure that no oil leaks from
the gasket of the carridge.

. Bring the machine into the posture of checking the oil
level and check the level
The ail level is proper if it is between H and L of the

level gauge [5). Refill hydraulic oil if insufficient. g
Yo"
7. Extend all cylinders fully, attach the oil filler plug, and T :.,.' :
Il‘h. :.-.-:1.!’—- L

pressunze the tank.

NOTICE »—L‘l / /

WWhemn the breaker work is done, hydraulic oil is
detericrated maore than normal digging works.
Replace the filter cartridge every 100 hours. ———

[

Poatura of pressurizing hydrauilc ol tank
Wil
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Change the Hydraulic ©il and Clean the Strainer

1. Swing the upper structure until the drain plug (1) of the
hydraulic odl tank is in the center of the right and left
crawlers.

Posture of discharging hydraulle oll
-

2. Lower the boom to lower the bucket onto the grownd.

3. Stop the engine.

4. Remowe the oil filler plug (2} of the hydraulic oif tank to
discharge air from the tank.

5. Place the contaimer under the drain pheg.

Remowe the drain plug to discharge oil.

Tighten the drain plug after discharging oil.

G. Loosen the hose clamp (3), disconnect the hose {4),
and remove the straimer cover (5.

7. Clean the strainer (§) and attach it.

B. Attach the strainer cover, hose, and hose clamp.

4. Refill the tank with hydraulic ol through the oil filer port \\
up to the specified lewel. {2
Make sure that the cil level = between H and L of the

\
level gauge (7). ‘—[ﬂb / /

10, Idle the engine for approximately two to three minutes
&i low speed. Brng the machine into the level
checking posture ard check the oil level. Refill
hydraulic il if msufficient.
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i 5

Pressurze the hydraulic oi tank.

Extend all cylinders fully.

Remowve the oil filler plug to fill the tank with air.
Attach the plug then.

NOTICE

The service life of the hydraulic pump becomes
shorter and serious damages may result, if the tank
is mot pressurized.

NOTICE

Breaker work is done in severer conditions than
normal digging works and hydraulic oil is
detericrated earlier. If the machine is used with
detericrated hydraulic oil, the hydraulic devices and
the whole hydraulic circuit may become defective.
Change hydraulic oil and clean the streiner every
500 hours.
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Hydraulic System Diagram
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Pressure
Cod It
oae =m MPa kgficm® psi
MR1 | Main relief valve P1 Pump 16.2 165 2347 Fump flow rate (Max_):
MR2 | Main relief valve P2 Pump 16.2 165 2347 | FP1: 111 Limin
OR1 | Overload relief valve [Boom) 18.6 190 | 2702 | P2 111 Limin
ORZ | Owverload relief valve [Arm] 18.6 180 2702
SWR | Swing relief valve 69 Th 496
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ENGINE OIL

Place the machine in & horizontal place, bring the blade in
contact with the ground, retract the arm eylinder and
bucket cylinder fully, and move down the boom to lower
the bucket onto the ground when executing inspection
andlar maintenance of the lubrication system:.

A\ CAUTION

a  (Zilis hot immediately after stopping the engine.
You may get burmt & you towch oil. Sdart work
after il has cooled dowrn.

# Wipe off spilt cil completely. Hit is left as is, it
may cause a fire.

Check the Engine il Level and Refill
1. Stop the engine.

2. Pull gut the oil level gauge, clean it with cloth, insert it
fully again, and pull ® out slowly.

3. The oil level is proper if it is between the marks of the
upper and lower limits.

Refill the engine with engine oil through the il filler
port if the oil level is below the lower limit.

4. Discharge excess oil through the drain port if the oil
level is ower the upperlimit Check the cil level again.

NOTICE
# Make the machine horizontal before checking
the il level,
¢ Check the cil level 10 minutes or more after Il:lﬁ:: ”m::
stopping the engine, if the engine has staried, P

e« [o not stard the engine if the oil level exceeds
the upper limit or below the lower limit.
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Replace the Engine Oil and Engine Oil Filter

|

2.

10.

1.

12.

Stop the engine.

Place the container just under the drain port of the
engine.

Clean the ai filler cap (2) and arcund it in order not to
let in forsign matters. Remowve the oil filler cap.

Remowe the drain plug (3) slowly so that oil will not
splash on you. Discharge oil,

Check waste oil. If you find a lot of metalic powder,
foreign matiers, etc., contact our service office.

Tum the filter {4) counterclockwise to detach it using
the filter wrench.,

Clean dust and foreign matiers from the fiter
rmouniing surface.

Apply engine cil thirly onto the gasket of a new filter.

Tumn the filker to the right to mount iL Tighten it
further by approxmately 34 turn with the filter wrench
after the gashket contacts with the seal surface.

Aftach the drain plug.

Fill the engine with engine ai unil the il level
becomes between the upper limit and lower fimit of
the level gauge {1).

ldie the engine for several minutes, stop the engine,
and check the level of engine oil 10 to 20 minutes
later. Refill the engine with engine oil up to the
specified level if the ail level is low.

OVXE EN 3-20
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FUEL SYSTEM

Check Fuel Quantity and Refilling
1. Tum the engine key switch key to the ON position and
check the guantity of remaining fuel on the fuel gauge.

Fuel tank capacity: 8.8 L

2. Refill the tank with fuel through the filler port {1) if
remaining fuel is insufficient. //'/
Clean the sirainer {2) of the filler port (1) if it is dirty. Fugl gauge

3. Tighten the cap after refilling. Lock it with the engine

key.

e |f fuel overflows or spills, i may cause a fire.
Wipe off spilt fuel completely.

& [f the strainer is dismounted and fuel is refilled,
the engine may become defective. Do not
dismoumnt it

¢ [o not bring fire close to the engine.

s [f amy other fuel than light oil, bad influences are
caused upon the engine, which may be
incapable of demonstrating its functions and
performances sufficiently. |n addition. using
such fuel may cause engine failures or
accidents. Mewver use any other fuel than light
ol
Defects caused by using any other fuel than
light il is exempted from warranty.

Discharging Water from Fuel Tank
1. Open the drain plug &t the bottom of the fuel tank to
discharge water and sediment before starting waork.

2. Close the drain plug when clean fusl comes out.
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Check and Clean Water Separator and Replace Element
If the float (1) of the water separator is floating, water
reaches the bottom of the float

Discharge water if the float reaches the element (2).

1. 5Stop the engine.

2. Close the fuel cock (3).

3. Turn the retainer ring {4} counterclockwise and
remove the cup (5).

4. Take cut the float and spring (8} from inside of the cup.

5. Discharge water and sediment from inside of the cup
imto the container.

G. Put the float and spring in the cup.

7. Turn the retainer ring clockwise and attach the cup.
Tighten the ring by hand.

B. Open the fuel cock as before,

8. Discharge air from the water separator.

10. Make sure that no fuel leaks.

Cleaning and Replacing
1. Stop the engine.
2. Close the fuel cock.

3. Turn the retainer ring counterclockwise and detach the
Cup.

4. Take out the float and spring from inside of the cup.

5. Discharge water and sediment from inside of the cup
into the container.

G. Clean the element and inside of the cup completely
with fresh fuel. Replace the element if it is flawed or
darmaged.

T. Attach the element and C-ring to the body.

B. Put the float and sprng in the cup,

8. Turn the retainer ring clockwise and attach the cup.
Tighten the rimg by hand.

10. Cpen the fuel cock as before,

11. Discharge air from the water separator.

12. Make sure that no fuel leaks.

4\ CAUTION

# Fuel is hot immediaiely after stopping the engine. Camy out the work after the fuel
temperature has become lower.

e [o not bring fire clase to the engine.

e Wipe off spilt fuel completely. Ifitis left as is, it may cause afire.
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Replace Filter Element
1. Stop the engine.

2. Turn the fuel cock (1) to the "Close" position to cut off

fuel.

Fuel may flow out if the cup (3) is removed without
turnming the fuel cock to the "Close® position.

3. Turn the retainer ring {2} counterclockwise and remaove
the cup. Pull down the element (4) io detach it.

4. Clean the inside of the cup.

Attach a new element and O-ring {5} to the body.
Replace the Q-ring ifitis damaged.

. Turn the retainer ring clockwise and attach the cup.

Tighten the ring by hand_
7. Open the fuel cock as before.

Discharge air when the fuel filter is replaced.

Make sure thai no fuel leaks.

How To Discharge Air

Discharge air after maintenance of the fuel filter or water
separator is carried out or the fuel tank is emptied.

1. Fill the fuel tank full with fuel.

2. Tumm the engine key switch to the ON position and
keep it at that position for approximately 20 seconds.
3. The automsatic air discharging device discharges air

automatically. The engine can be staried.
A\ CAUTION

o Fuel is hot immediately after stopping the
engine. Carry out the work after the fuel
temperature has become lower,

may cause a fire.

Closg

« [o not bring fire close to the engine.

e  Wipe off spilt fuel completely. Ifitis left as is, it
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COOLING SYSTEM

Check the Coolant Level and Refill

A cAuTION

Do not open the radiaior cap normally. Check
coclant in the sulbtank when the engine is cool.

1. Open the engine cover and check if the coolant level in
the subtank is between the LOYW and FULL levels.
Refill the subtamk with coolant through the filler port up
to the FULL level.

Closa the cap firmby sfter refilling.

Subiank W
2. If the subtank is empty. stop the engine, check for

water leak, check the water level in the radiator, and
refill the radiator and subtank with coolant

Change the Coolant

A\ WARNING

¢ Coolant is hot immediately afier stopping the engine. If coolant is discharged
immediately. you may get burnt. Change coolant after the engine coals down.

« [o not remove the cap when the coolant is hot, Hot water may spout out.
Rotate the cap slowly to refief the pressure after the coolant temperature lowers.

1. Coolant
& A& mew machine is filled with coolant containing leng life coolant (LLC). This coclant has
effects of preventing freezing and comrosion.
It effects for lomg amd may be used all over the year.

 Change coolant every two years (in autumn every two years).
# Change coolant at the shorter interval of 8 months or 250 hours f LLC is not used.
® |t is recommended that LLC should be used when changing coolant.

¢  The leng life coolant is toxic,
e Vomit it immediately and consult a doctor, if you swallow it by mistake.

o Wash your eyes completely with water immediately and consult & doctor, if it is put into
the eyes.

e llse a container with an antifreeze mark to store long ife coolant Cap the contamer
and store it in a8 place not accessible by children.
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2.

Mixing ratio of coolant

The freezing temperature of ecolant depends on the ratic of mixing with water and LLC. Decide
the mixing ratio so that the freezing temperature becomes 5°C lower than the expected lowest
temperature.

Use "city water" to mix with LLC.

3.

Lowest temperature A5G _25°C _35°C
or more

Mixing ratio 30% 41% 48%
Miding | LLC gty 7L 08L 1.1L
Oty | Water qty 151 13L 1.1L

Engineonly: 08 L

Total coolant ghy: 2.2 L Radiator, etc.; 1.2 L

Subtsnk: 041

Procedures of changing coolant
a 1

1) Lower the attachrment onto the ground and stop the
engine.

2) Remove the radiator cap (1)

3) Open the drain cock {2) below the radiator to
discharge water.

Then, remove the drain plug (3) of the cylinder block
to discharge water.

4} Close the drain cock and drain plug, pour city water
amnd cleaning sclution, and idle the engine for
approximately ten minutes.

5) Stop the engine and open the drain cock and drain
plug ta discharge water.

g} Close the drain cock and drain plug after
discharging water. Pour city water then.

7] Open the drain cock and drain plug. ldle the engine
at the low idling revolution and clean the cooling
veater system with water for ten minutes while
adjusting the pouring quantity so that the radiator is
always full of water.

8) Close the drain cock and drain plug and fill coolamt
containing mixed city water and LLC up fo the water
filler port of the radiator.

&) FRum the engine at the low idling for five minufes and
stop it then.

Internal air is discharged and the water level lowers.
Refill coclant close to the water filler port and tighten
the cap.

10} Discharge coolant from the subtank (4). clean the
inside of the tank, fill the tank with coolant up to the
FULL mark.
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Check the Fan Belf

* The engine is hat immediately afier stopping it You may get burmt if you touch the
engime. Wait unfil each part cools down.

& Stop the engine and keep the key of the starter switch in safe.

Fan pultey

NOTICE

# [f belttension is excessive, the bearings and
belt will be damaged earlier.

# Heplace the baolt if it has elongated and the
adjustrment margin is lost. e

r\\}}.\;}
,f'f@ Alternator pudley

Crank pubiey

=

# Run the engine at high speed for 30 minutes
after the belt is replaced. Check and adjust belt
tension then.

- R

1. Check

1§ Push a point in the middle of the fan pulley and
generator at approximately 88 M {10 kg). The belt
tension is proper if the belt slacks by approximately

Adjust prats 1
Fan pullay —

10 mm.

2) Replace the belt if the belt has cracks.

2. Adjustment
1) Loosen the bolt (1) and nut (2],

2} Tumm the adjust bok (3} to move the generator {3) so
that the belt slackens by approximataly 10 mm.

33 Tighiten the bolt and nut.

44 Replace the bolt if it has elongated and the adjustment
margin is lost.
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Inspect and Clean Radiator Fins and Oil Cooler Fins

4\ CAUTION

Be sure to put on protective goggles when handling
compressed air or high-pressure water in
inspection of the engine. Otherwise, your eyes
may be hurt by dust, scattered matters,
compressed air, high-pressure water or steam.

1. Blow out dust with compressed air {at 0.2 MPa or less)
from the fins.

Be careful not to damage the fins with compressed air.

2. Clean the fins with neutral detergent and city water if a
lot of dust adheres to the fins.

NOTICE

se high-pressure water and compressed air at as
low pressure (0.2 MPa) as possible. Do not use &
wire brush to clean the fins. A wire brush may
damage the fins.
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INTAKE AIR 5YSTEM

Inspect and Clean Air Cleaner Element

1. Stop the engine.
. Remowve the cover {1} and take out the

glement (2).

(3)

pan and clean it.
5. Blow dry compressed gir "at 0.68 MPa

.

. Clean the inside of the cover and the body

. Take the element holder {4) out of the dust

(r kgf.l'c:m:]" from inside the element to the

Cleaning slemant with alr

Insert & lamp {incandescent lamp) into the
element and turm it on to check damages of
the filter.

Do not use the filtker if it has damages,
pinhodes, especially thin pars or damaged
sagl.

Attach the element afier cleaning.

Aftach the dust pan with the arrow mark {#)
an it upward and fix it with the clamp.

filter up and down along the furrows. Heep
a certain distance from the nozzle top to the
filter (approx. 50 em},

NOTICE

* Heplace the element with a new cne, regardless of the replacement interval, if it is dirty
with lamp soot, soot or il

# Do not pat. kit or drop the element

Replace Air Cleaner Elament
Disassemble the air clesner in the same manner as inspection and cleaning procedures and

replace the element with & new one.

A\ cAUTION

= Be sure to stop the engine when carmying out maintenance of the air cleaner.

If it is camied out while the engine is running, dust is sucked and the engine may be
damaged.

Put on proteciive goggles when cleaning the element using compressed air
Cthenwise, dust may be put in your eyes, which is dangerous.
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ENGINE

Check and Adjust Governor Lever

1. Check that the governor lever (1) makes firm contact
with the high idle stop and the low idie speed limit
screw when the engine speed contral is in the full
spead or low idle speed positions.

2. If the gowvernor lever does not make proper contact with
the high idle stop or the low idle speed limit screw,
adjust the throftle cable or linkage as necessary.

NOTICE

Do not change the no-load minimum or maximum
revalution with the limit bolt. Otherwise, the safety
andfor performance of the machine may be
detericrated or the service life of the machine may
be reduced.

Adjust Intake Yalve and Exhaust Valve Clearance

Proper adjusiment is necessary to maintain the correct timing for opening and closing the valves.
Improper adjustment will cause the engine to run noisily, resulting im poor engine performance
and engine damage.

Check of Fuel Injection System

Proper operation of the fuel injectors is required to obtain the aptimum imjection pattern for full
engine performance. The EPAMARB requires that yvou have the injectors inspected, cleaned and
tested every 1500 hours.

Inspect Crankcase Breather System
The crankcase breather system must work properly so that the engine meets the exhaust gas
regulations for long. Inquire our service office about the necessary works.

Clean Coolant System

Rust and scale adhers to the coolant system naturslly in long-term use, resulting in bad cooling.
As a result, the cooling efficiency is reduced, the engine oil is not cooled sufficiently and il is
deteriorated earlier.

Lap Intake and Exhaust Yalves
Adjustment is necessary to maintain proper contact of the valres and seats.
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ELECTRIC SYSTEM

Replace the Fuses

NOTICE

fuses.

# Be sure to set the engine key switch to the OFF
positicn before replacing the fuses.

#  [o not use wires, silver foils, etc. instead of

If such materials are used, the wires may
ocverheat and bum, resulting in a fire.

1. Setthe engine key switch key to the OFF position.
2. Take off the fuse cover.

3. Replace the blown fuse with 3 new fuse of the same

capacity.
Fuse capacity Circuit name
1 5A Warnimg lamps (three), kour meter
2 oA Fuel pumgp
- 104 Boom light, horn
4 2004 Engime stop

Replace the Fusible Link

If power is not turned on even though the engine key
switch is st to the ON peosition, the fusible link between
the batiery and the engine key switch circult may hawve

blown out. Remove and check the fusible link. Replace it

with 8 new fusible link, f it has blown owut.

OVXE EN
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Check the Battery

The baftery produces inflammable hydrogen gas. I ignites or explodes if fire is nearby.
Mewer bring fire close to the batiery or strike 3 spark near it

Mever place any tocl, metailic object or inflammable matter on or near the battery.

The battery may possibly ignite and explode if @ short-circuits.

The baftery liquid (diluted sulfuric acid) may cause loss of eyesight or buming. Wit is
put imio the eyes or on the skin or clothes, wash with much water immediately and
consult a doctor.

Be sure fo put on protective goggles when handing the battery.

Be sure to confirm that the battery handles and handle mounting positions are fim:
before moving up the batterny.

Refill battery liguid
Inspect the electrolyte level look at the indicator or sight Cap

level lime on the battery.

Maintain the level to the upper level of the sight level fine
with distiled water when reguired.
Level| of electrolyte must never fall below tops of plates.

= =

Clean the battery terminals \#f\—
Indicator

NOTICE Indization of mdlcatar
* Be sure to keep the engine stopping during The standard recharging
wiork, conditons and Hguid lewala
« He careful during work not to shori-circuit the P MR onlaNE
positive and negative terminals of the battery Good @ |l
with a tool, ete.
# Disconnect the battery cable from the negative Heeds @ {Whita)
5 3 : : recharging
terminal first. Ccocnnect it to the negative
terminal last. L iquid o P
ad
Inaufficiant { b

Tighten the terminals firmlby.

1. Clean the terminals if they are dirty or corroded. (Pour

warm water onto the terminals and wipe them if they

are corroded and white powder sticks on them_}

2. Detach the terminals and polish them with & wire brush

or sandpaper if they are comoded remarkably.

3. Apply grease, etc. thinly to the terminals after cleaning

and tightening.
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ELECTRIC SYSTEM DIAGRAM
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MNa Mame Mao. Mame
1 Generator 14 Horm switch
2 Starting maokor 15 Horm
3 Battery 168 Fuel pump
4 Fusibde limk (454) 17 Engime oil pressure waming lamp
b Engine ol pressure switch 18  Coolant temperature warning lamp
i Water temperature sensor 19 Battery charge warnming lamp
T Charge lamp { Hour meter relay 20 Hour meter
d Safety relay 21 Diode
] Engine key switch 22 Timer (1sec)
10 Current limiter 23 Engine stop relay
11 Light switch 24 Engine stop solenaoid
12 Boom light 25 Glow plug
13 Fuse box
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TIGHTEN BOLTS

Retighten loose bolts in daily inspection. Be sure to make up for lacking bolts. Check and
retighten the bolts after the first 20 hours if a8 new machine is used.

Special Tightening Positions

The bolts shown below bear large forces. Tighten them at the torgue shown im the table below.
When replacing the bolis in these positions, apply molybdenum disulfide greass to the threads
and the bearing surfaces of the nuts and tighten at the specified togue.

As for the trave! reductizn gear and drive sprocket of the fravel unit apply thread lock cement to
the threads of the bolts

1. Trawvel umnit

I’:E-{‘Tg !_ ‘-""l -

L —

Wa-CnmE
i Tightening to
Mo. Tightening position Baolt size WWoen:h siee L skl ioa s
it (N-m) {kgf-m)
1 | Travel reduction gesr 10 Bar 4 &1 5.5
Drive sprocket r10 Bar 8 54 545
3 | Lower roiler h12 12 a7 2.9
2. Swing umit
3
i
WS
. o : Yirench size Tighteming torgue
Mo. Tight=ning position Baolt siza
{mm) {N-m) {kgf-m)
1 | Swing motor 12 Bar 10 a7 8.9
2 | Swing gear case M0 P1.25 ir 55 5.6
3 | Swing bearing hA10 ir 5a G.0
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3. Engine
—1
i 2
L o=k
i Tightening to
Mo. Tightening position Bolt size Wrench e i resiabeiie e
(rmem) {N-m) {kgf-m)
1 | Engine bracket {rear) M0 17 a8a 7.0
2 | Engine brachet {front) b0 17 aa T

Standard Tightening Torgues
Tighten the bolts and nuis other than those in the special fightening positions at the ftorques shown

below.

10T Heat-treatment balts High-pressure hose umicn nut
Boft Wrench size Cioarse thread Fime thread M s
size (mm) (inch) (Hem) | Gogfm)

(N-m} | {kgfm) | (M-m) | (kgf-m)
8 13 23 23 25 2.5 144" 25 2.5
mAD 17 47 48 &0 5.1 e 449 50
mMi2 18 B3 B85 a1 8.3 152" 54 6.0
mi14 22 134 137 135 iza 34 18 120
mMig 24 208 212 221 225 1" 137 14.0
M2 30 411 4148 452 451 1-1/4" 167 17.0
mM24 36 7igs 724 B11 B2y
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HANDLING IN COLD WEATHER

At low temperature, the engine hardly starts and cocdant is
subject io freezing. Make preparation for cold weather as
shown below.

Fuel

In cold weather, fuel may be frozen and it may be difficult to
start the engine.

Use fuel (light oil} appropriate for the temperature.

Coolant

LLC has been mixed in coolant of this machine before shipment Antifreazs |2 used

A mark at & temperature on the label stuck behind the radiator . ANTIFREEZE

shows the freezing point — 15°C

If the lowest temperature may be lower than it, refer io the - 25°C

antifreeze mixing ratio tsble and adjust the concentration. — 300

Exchange the coolant every two years (in autumn every two

?Eﬂr\i}' . . ChCmats

Lubricant and grease

Exchange engine oil and hydraulic oil with proper oil having
viscosity appropriate for the auter temperature. Refer to
RECOMMEMDED LUBRICATION TABLE for the specified
viscosity.

Battery

In cold weather, larger discharge current flows when starting the
engine and the batiery performance is also reduced. If the
battery is almest discharged, batiery liquid may be frozen.
Recharge the battery almost fully and keep it wamm to start the
engine free from troubles next moming.

Precautions when finishing work

« Remaowe mud and water from the cylinder rod to prevent the
cylinder rod seals from being damaged.

# Put plates on dry and firm ground and park the machine on
them in order to prevent the crawlers from freezing.

& Discharge water from the fuel tank to prevent fuel from
freezing.
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LONG TERM STORAGE

NOTICE

To protect the cylinder rod from rust, set the
machine to the posture for long term storage.

Before storage Posture for long term storage

* Clean the machine.

& Carry out lubrication, greasing and oil changing of each
part.

s Anply grease to the exposed piston rods of the
hydraulic cylinders.

o Dismount the batteries, recharge them fully, and store
them. Alternatively, cisconnect the negative terminals.

During storage

A\ CAUTION

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

e YWarm up the machine and carry out traveling, swinging
and a series of operations, including attachment
cperations, once every month to prevent rust and keep
lubrication condiion while the machine is not used for
long.

s Wipe off grease from the hydraulic cylinder before
mawing the attachment.

After storage

s Check the lubrication and greasing conditions of each
pert and the cooclant level.

= Wipe off grease from the hydraulic cylinder.

e Start the engine, warm it up, and camy out traveling,
swinging and attachment cperations several times
repeatedly to run in each part.
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SPECIFICATIONS

SPEED AND GRADEABILITY

Swing speed B.7 min

Travel spead (lowhigh) 1.773.5 kmih

Gradeability 58% (30 degress)

ENGINE

Engine model Yanmar 2THVT0-P I

T Vertical in-line, water cooled, 4-cycle

diesel engine {Ball-typs =wir chamber)

Moo of oy, - bore x siroke

270 mm x 74 mm

Displacement

0.560 L

Max. rated output

7.3 KW / 2400 min

MASS
Mackine mass 880 kg
Average ground 26 kPa
bearing pressure
CAPACITY
Fuel BAL
o Tank lewvel B2L
Hydraufic oil =
Total quantity 140 L
] ] Mizcgirmum 18L
Erngine oil —
Mimirmwm 12L
Engine onl 06 L
Coolant g Y
Total quantity 22L

BVXE EN
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SPECIFICATIONS

BUCKET

& = Standard
Bl =Compstible
B = Mot Compatible

Bucket capacity Width {mm) NPT | M- Utilizzo
IS0 (IS Ext { testh E

[nE’l ! ﬂT::l teeth (kg} Standard arm Long arm

0.023 370 3 24 & E
General digging Loading

0,021 220 3 22 M B
General digging Ditch digging

0.014 220 2 1d E . . 2

General digging General digging

Using buckefs larger than the standard, where permitted, must be done with great caution fo
gvoid tipping the machine over and damaging structures.
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SPECIFICATIONS

DIMEMNSIONS

BVXE EN

)
=
H L
—fa]
L.
- e
Umit: mm
Symkal lkem Dimsnsion

A Crawler shoe width 180
B Crawler overall length 1220
Crawler overall Contracted crawlers o0

© | wicth Extended crawlers 850
D Upper structure owverall width 720
E Chiarall height of base machine 1405
F Swing radius 485
G Clearance height under upper sinucture 205
H Fround dlearance of undercarmiage 160
| Undercamiage owerall length 1500
J Blade height 245
B Blade width oo
L Overll length Blade forward 2700
Blade backward 2880

M Minimum radius of equipment and attachrment 1220
M Cwverall height st minimum radius of equipment 2180

and attachment

o Attschment height in tramsport postune 240
P Blade maximum lifting 220
Q Blade maximunm lowering 155
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SPECIFICATIONS

WORKING RANGE

E
. :"'- k5 H
Long 3rm M"‘“*-.- v J ——
Star dam arm .
/! %
E / :
5 JI '_,_A/ 1
i ~
I 'i k 4
\
Y “gl
K A i
C ‘\\ M
""-H -I)'Ill
% &, ! >
LT _:__,.r"'-
5]
L
M
B
A
Unit: mum
Symbaol Mame Standard arm Long arm

A Maximurm reach 2880 3180
B Maximum reach at ground reference plane 2880 3100
¥ Mazirmum digging depth 1570 1770
D Reach at maximum digging depth 1330 1340
E Mazirnurn height of cutting edge 2755 2850
F Reach at maximum height 1740 1820
G Mazirnurn dumping height 1870 2150
H Reach at maximum dumping height 1580 1700
| Minimum dumping height 850 860
J Reach at minimum dumping height 1120 1220
K Mazirnurn vertical digging depth 1175 1200
L Reach at maximum vertical digging depth 2160 2140
M Minimum level flzor radius 1040 2e0
M Maxirmum level floor radius 2280 2500

BVXE EN
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SPECIFICATIONS

WORKING RANGE FOR OFFSET DIGGING

655
470

i
5

LPnit: rnm
Minimurn radius of equipment at Left boom swing 1105
maximurm front offset Right boam swing asn

BVXE EN
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SPECIFICATIONS
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