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SPECIFICATIONS

1M

| 1-1-1 GENERAL SPECIFICATIONS |

B BASE MACHINE PERFORMANCE

Unit 15KE,
Swing speed min~ {rpm} 9.6 (2.8
Travel spesd kmih 21140
Gradabdty % (deg.) 58 (30
H ENGINE
Engine maded - | YANMAR ATHESE-EHK
doyole, water cooled,
Engine type over-hiead, valve,
swirl-combustion chambear
Mo, of oyl bora = stroke mm 3-8ExT2
Tatal piston displecemant L 0.784
. 8.7 2300 {132 1 2300
Ratzd output KW/ min! {p&! rpm) [DIHEE'.-“'JI.[ Y m]J
Max. torpue Mem / min=' (kghm /rpm | 47.5/ 1800 (4.84 / 1800)
B WEIGHT
B with ADD
ST0 Waight
Rubber shoe 1520 1620
Machine mass Sl Tho6 kg | P e
I
Average ground bearing Rubber shoe ) 258 (0.38) 260 (027
pressure Steaishoe | e I 0T | 276 (028)
B REFILL CAPACITIES — (APPROXIMATE)
Fuel L 20
Hydraufic | Ol kevel L 19
fluie Total amount | L | 23
Engine ol | Max. level | L | 1.0
Min, level | L 1.0
Coolant | Engine proper | L | 0.8
Total amount (| 15

i—-1-1



SPECIFICATIONS

B BUCKET
i 33d. applicable
O Applicable
=+ Not appicatie
1 o
Bucket capacity nﬁ-ﬁr Nurmbar Waigh Combinations |
Haaped | Struck | (mm) | oo arm | arm |
po44 | oo2s | 450 | 3 45 | @ | « | Standard | Genemldigging
0.024 | 0.015 | 300 2 ga | O OPT. | Ditch digging
0.033 | 0018 | 350 3 w0 | O OPT | Longam
0.055 | o.oza | s00 3 a7 5, % OPT. | Loading




SPECIFICATIONS

15MX

| 1-2-1 OVERALL DIMENSIONS

1. OVERALL DIMENSIONS

Unit: mm
STD ADD Weight
Codes Deseripbon Rubber shoz | Stesl shoe | Rubber shoe | Steel shoe
A | Crawier shoe width 23 | 230 230 230
B | Overall length of crawler 1570 1540 1570 1540
C Crerall width of crawisr 2601280 | 960=1280 | 960-1280 | SE0-12ED
o Canopy width 28D GED 980 H80
E | Canopy height 2330 | 2330 2330 2330
F Fear end swing radius &a0 B850 T T20
& | Rear end ground clearance 450 450 450 450
H Miml, Emund CAERTEANCE 175 175 175 175
I Crverall length of undercarriage 1830 1630 1830 1830
J | Blade height 235 235 236 235
[ Blade width 250 250 250 250
L Crverall length  Blade in front 3380 3380 2380 3380
Biade in rear aTED ATE0 arsn a7s0
M | Frontend minl, radius al center 1490 1450 1480 1480
N | Arm head clearance 2630 2630 2630 2630




SPECIFICATIONS

158X

| 1-3-1 WORKING RANGE

B BOOM SWING DIGGING WORKING RANGE
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SPECIFICATIONS

TENX
B WORKING RANGE (BACK HOE)
|,
gl f
G II'I
|
:|_
!
[ |
| K
c
Linit: mm
Key Cegcription Std. arm Long arm
Sid. of bucket capacity (m?). IS0 Heapad 004 0.033
A | Max. digging radius 3760 38990
B | Max. bucket outraach al graund lavel 3880 |0
C | Max. digging depthiNat used blads) 2100 2350
D | Radius of max. digging capth 1680 1880
E | Max. digging height 3810 3810
F | Radius of max._ digging height 1740 1900
G | Max. dumping height 2580 2780
H | Radius of max. dumping hesght 1810 1770
I | Min. dumping beight 850 v20
J | Radius of min. dumping height 1350 1441
K| Max. vertical digging depth 1770 2010
L | Radius of max verical digging depth 2430 2490
M | Radius of min. digging ground level 1220 1120
N | Max. clean-up radius at floor level 2810 040

1=-3=-2



SPECIFICATIONS

1SNX
' 1-4-1 WEIGHT BREAKDOWN |
WEIGHT BREAKDOWN
1. Total operating weight
Shoe | Cabin Spec. Weight (ko)
Rubber shoa [ Canopy 1620
| Steal shoe | Canopy 1580
(With ADD CWT + 100 ka)
Z. Base machine
Shoa / Cabin Spec. Weight (kg)
| Rubber shoe / Canopy 1330
Steal shoe | Canopy 1400
{With ADD CWT + 100 kg)

This weight is not the mass of the machine
body. It includes the weight of water, fuai,

blade and others.
Spacification Weight (kg)
Canopy g00
(With ADD CWT + 100 kg) j
Specification Weight (kg) |
Rubber shos 530
Siesl shoe 00
' Specification Weight (kg) |
Standard arm 190 |
Long arm 200 |




SPECIFICATIONS p—

WEIGHT BREAKDOWN (TOFS CANOPY)

1. Total operating welght

Shoe / Cabin Spec. Waight (ka)
Fubber shoe / Cancpy 1530
Steal shoa / Canopy 1600
(ith ADD CWT + 100 ka)

2. Bage machine

Shoe / Cabin Spac. Waight (kg)
Rubber shoe [ Cancpy 1340
| Steel shoe / Canopy | 1410
{With ADD CWT + 100 kg)

This weighl is not the mass of the machine
body. It includes the weight of water, fuel,

blade and cthers.

Specification Weight (ko)
Cancpy 810
(With ADD CWT + 100 kg)

4. Undercarriage

Specification | Weight (kg) |
W — JC ———
Staal shos B00 |

5, Hoe sttachment

Specification Weight (kg) |
Standard arm 180
| Long arm 200 |

1=4=2



SPECIFICATIONS P

1-5-1 PAINTING DIAGRAM |

Color code for IHl Standard Caolar

1
Code ' A c .
|
Mame Light-green Blue Dark gray
Mungall No. 2.58G 6M0 SPB 3m N=-3.0
I

Motes:

1) Do not coat rubber, sponges, catch mefal fisxtures, hydraulic hoses, cylinder rods, red packing.,
gir ckeaners, muffiars with paini.

2y Do not coat operating lever, side box, gauges, pedal, handrail, seat or undercover with paint
because each of tham have aiready been panted as a single unit,

T=Fe



SPECIFICATIONS

i_‘l-E-1 ENGINE MAIN DATA AND SPECIFICATIONS

itern Data and specificatons
Engine modal . YANMAR ITNEGE-EIK
Engire type Four cycle, water cooled,

cverhead valve (OHY), verlical in-ling,
swirl chamber type

Mao. of cylindar-bore x siroka = mm =68 % T2
Total piston displacement L 0.784
Comprassion ratio 23
Comprassion pressurs MPa (kof fcm?) | 3.24 (33) (Engine : &t 250 min)
Fuel infaction ordar T=3=2
Reied output KWimin? (psirpm) | 8.7/ 2300 (13.2/2300)
Maximum torgue N-mimin’ (kgfmirpm) | 47.57 1800 (4.84 ! 1800)
Fuel consumption afkW-n {g/ps-n) | 272 (200)
High idling {Mo load) min-* 2460
Low idiing (Mo Load) min-* | 1250
Engine weight (Dry) kg B1
Limit masomum incline angle deg. 30° (35%0of incline possible in 3 minutes)
Cooling fan 280mm — Pusher type — 5 bladas
Altemator V-A 12V20 A
Starter VoW 12 V0.9 KW
Specified fusl Diesel fus! (ASTM D875 No, 20
Lubricating oil APl CD grade or higher
Lubricating cdl capacity L Max, 3.0, Min. 1.0 {oil pan)
caclant capacity L 0.8 (engine proper)
Valve clearances mm Intake and exhaust 0.15-0.25 (at cood)
Injection pump In - line bosch type, YPFR
il press. waming switch KPa (kgffem®) | Waming press. 48 (0, 5)

| Injection fiming BTDC 147

rmecﬁﬂn stariing pressure MPa (kgffem®) | 11.8 (120)

T=g=1




SPECIFICATIONS B

1-7-1 LIFTING CAPACITIES TAEBLE

E
2
B
£ 4

3 Posltion of

normal Efting

Z2

2

1

|
z1E

\ 'u\ pressure 20.6 MPa
1 A% Holding circult
‘\_) pressure 24.5 MPa

Z3 Axis of rotatien

I -~

4 3 z 1 0
=— Chiireach & (m]
Working conditions: LIFTING CAPACITY
— with bucket, Thiz lifting capaciy is applied for opacation on
= on a compact horzortal leval ground. a level and firm ground, If the machine is

= | complete swing of the uppersiruciune, operated on an unieveled or unstabla ground,
Thesze lpads ara value for the haight of the the capacity decreases.
considered zone (2.) for the inlended outreach.

Dudreach in m = Loads in kg
Outreach (m) 35|30 |25 20|15 | |Multiply the lifing capacity by
| .2 1 get figure in lbs.
Boom length | Z2 | 300 300 | 300 | 300
165 m - ;
A oot |21 300400 | 400 | 500
08sm/t2m | z3 | | ~|300]300]s500

Thers may be some local govemment reguiations regarding
the ues of excavators to it heavy cbjects. Please obeerve
those regulations whene thay apply. |

1-7-19



SPECIFICATIONS

. 1-B-1 WARNING SIGNS AND L.ABELE—|

There are several spacific safety signs on your machine. Their exact location and description of
the hazard are reviewed in this section.
Please take the time to familiarze voursell with these safety signs.

Wiake sure thal you can read all safety signs. Clean or replace these i vou cannot read the words
or sea the photuras. When cleaning the labels use a cloth, water and soap. Do nat use solvent,
gasolin, ete,

You must replace a label 7 it iz damaged, missing or cannot be read, i a labal is on a part that
is replaced, make sure a new label is installed an the replaced part.
See your IHl dealer new labels,

Located warning lavels

t =B



SPECIFICATIONS

15WE
ifustratad Recommanded Ilustrated Recommended
symbal axpantian eybal expaniion
Sign indicates & hazard of
being creshed of run aver
by unespasied mo bing of
stopped maching,
Lowwar working deveos to
locke position and Tamoe
Read manual before oparation, engine kay with you befone
rrainisnance, disassambly, leabing maching.
asgambly snd “I'IEPJH.HFI- wsfrart g, D40 arab
= Part Mo D406 273 00
@
] | - Bign indicates a crush
hazard by rotaticn of upper
Dﬂ siructure of tha machine.
Kaep away from Ewing
| | area of maching.
=Fast Moo D406 265 00
Sign irdicales an sltectoellon
hazard if machine is brouthi ton
regar alesins power lines.
Keeap a sale tistance from
elestric powar lines,
=Fan Na,; D408 271 00
i | @& Sign inticates a hazard of & Sign indicakes & hazard of
| peing hit by the working fotating parts, such as bell.
davice of tha machina, Tum off before inspechan
Foasn awen rrnrn raching afd marienance
CRRIG SRR, =Past fva.: D408 386 CO

=Par Mo, D05 666 Ok

(1 Sign indicates a hazand of
roigting paris, such a4 fan.
Tum afl before irepedion
and maniEnance,

=Fart hg; D405 509 00

AR

Do niot et your hamd in the maching.
Oiherwise, youw might get yeur hend
eaught in 2,

» Par Mo,: D408 282 00

i@



SPECIFICATIONS B

Itustrated Recommendad [Hustratad Recommended
symbal axpantion symbal expantion

| @ Sign Indicates an elecirical

I hiazard from handing the cabie.
1 Fesd manual for safe and

| prapar handing
| = Part Mo,: D&E08 383 00
.. 5 Sign mcisates a bum hazard from
|L__J| spuelineg hod waler o ofl i radisior ar
[ —— ]| hydirauiis tank is urcapped while hal
afiow radiatar or hydraulc tark fo cool

bestose ramowing cap.
* Par Moo D405 503 0

{33 Sign indicates & hazard of fiying plug from
trach - adjuster that could calise injury.
Fead manual before adjushing frack for
safe and proper handling.

= Part bo,.: Da0s 505 00

i.. =
- @ DANGER!
| Attach & 00 MOT OFERATE waming tag to shart swich or confrols
I before serdicining or rEseairing the machine.
Co not start the engine or move any of $e controls o their is
Do WOT OFPERATE or similar waming tag attached to the siast switch
af oaffals,
Keep in the fool bax da nol use warning tag.

= Far Mo, D405 323 00

1-8-2



SECTION 2 STRUCTURE
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STRUCTURE ENK

NOMENCLATURE

Front
Typical Example
(1) Bucket {12 Fuel Tank {23} Guide plate
{2} Bucket Link {13) Muffer {24) Cantrol \Valve
{3) Arm Link {14) Engine {25) Lower roller
(4] Toeth {15} Radiator {28) Swing Drive (with motor)
{5 Bucket Cylinder {18) Cancpy (27) Swirg Bearing
(&) Arm {171 Air Cleaner (2B} Track Adjuster
{7) Crawler shoe {18) Return Fitter (29) Front Idier
{8) Boom Cylinder {19) Hydraulic Tank (30) Biade Cyfinder
(9] Boom {20} Hydraukic Pump (31} Blade
(107 Arm Cylinder {21)Travel motor

{11} Boom Swing Cylinder {22} Rotary Jaint

P g

g




STRUCTURE

15X

HYDRAULIC SYSTEM DIAGRAM

i

Boom Swing Swing Travelleft Biade Spanner Treavel Right

Arm Boom Buckat

HIGE
P HERN &
F|8d|l m
e
I For high spesd
i traval shift
solenoid valve
; M
ST _._:‘5"— LAl
Eonto Pd PZim
- ¢ h: [
Ramote
contral pump A
LEH
(variale Blunger + gear)
Relief valve set pressure
| Pressure Tank laval o
E{“ : S MPa | kghiem 18 Rters
"MR1 | Main reiief valve P1 Pump 0.6 710 Tﬂﬂlgthmwhmn
| MR2 | Main relief valve PZ Pump 20.5 210 i
" MR3 | Main relief valve P3 Pump 18.1 185 Pump flow rats .
|_ OR1 | Overload relief valve (Boom) 24.5 250 P1; 17.2 Herdmin
"ORZ | Overload relief valve (Arm) 24.5 250 ;gﬂ;ilﬂﬂ'ﬂ'-h
OR3 | Overload relief vaive (Bucket) 24.5 250 i AR o
OR4 | Overload relief vaive (Blade) 206 | 0 The service used
| SWR | Swing relief valve 152 55 the flow shared by the
RER | Remote control reliel valve 2.8 0 P2 and P3 pump.

dag=1
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15NX

STRUCTURE

Location of engine installed parts

ITNEBSB-EIK

Fueal return piope

Ol fill port

Engine stop salenald

Water drailn piug

Ol fill port

Controd lever

CHl level gauge

Oil drain phig

%290 Discharge-5 biades T2 o= gh

;
W

12V 0.5 kW

2=0G-1



STRUCTURE

HYDRAULIC TANK ASSEMBLY F340 878 00

e " 4
e

I

2 Ol fill plug

Hydraulic tank é, 11
1
3 Or
il b;wl gauge | e

4 Retumn filter assembly
(cartridge type)

rL‘“ﬁ Heat treatment bolt

[
I
£ + |: 1 z \ & Strainer cover
- L]
‘,-‘"/ ) ?_ 8 Oring
10 Suction strainar
11
Maintenancs intersals (hours)
5 ——— g |. . I
Haat treat Em_--:l-.-lh.l . Details Initisl | Afer | Breaker works
balt 12 ,_| !3 Suwction streiner Cleaning - | 1,000 500
| Fetum filier Replace 50 500 | 100
- 'n1? —1 Wolume (L) Replace (ntervals (hours)
rein plug Hydraulic oil = Genaral
= level Total i Bregker works
Wear proof |
ydraulic fuid 19 23 1.000 &0
IS-SUPER A .




STRUCTURE sk

PUMP DRIVE DEVICE ASSEMBLY F3ap 274 M

5} Housing
@ Spring washer (M10)

11-_‘/?_,_,4'_?) H.T. bt (M10 x 25)

Cupping assembly

Notes %
1. When the ¢il in the casing Is drained for pump
replacement or ather such reason, be sure to fill
tha casing with clean hydraubic oll from the oil fill
part.
2. Tighten haxagon socket bolt 3 with the specified T
tightening torque 48 1o 53 M.m, (W10
3 Fill up the spline and space with "NEVER-SEIZE"
(special grease) when assembding the pump.

T, bolt
MA0 x 30)

UE_H
©__4
= 1

When assembling the housing,

be sure {0 install the housing

rocve 8l the place shown in the
ure above.
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STRUCTURE

TENX
Hydraulic Pump Performance 0780 053 UA
Na. of Pump | P1-P2 P3 pa |
Type of pump ' Fiunger Eear Gear
Wirking pressure: MPa (kgflem?) 20.8 (210) 18,1 (185) 3.4 (35)
Delivery rate: cmrev T5x2 L 13x s 5.2 2.7
Flow rate: Lfmin 1Wax2 ' 28xd 12.0 B2 i
P3 Shift pressure: MPa (katicm?) |1.47 (15) 18.1(185)1.47 (15) 18.1 (188) |
Control systam Total power cantrol with power shifi cireuit
Used revolution:  min Ratad 2,300 (Max. 2 480) |
I |
i |
1 B I | 1
EOL | P3=185kgf /e | P3=15kef/cw
| A1 11
| W | 16 8L/min(215kgf/ cos)
i |
1 I
£ 15 74 :
2 U | ATL/min TN\ { ]
a (T0kef/cmeiN Y 9, 6L/min (345kef/cme)
ﬂ"- %— il's T
/ '|
& ' N/
g s
=1
E .
& !
F #
[ | £ 11 i /7. 6L/min
o5 BL/nin (205kgt /cw) / o | L 420kt o)
| ]
| |
i !
- 7
i | Fi
] | | 2. 9L/min(420kgf/cms)
o | 00 200 100 400 450

Totalization pressure P = Pr + Pe{kgfiornd)

P - Q perfomance

e - e
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STRUCTURE 15NX

SWING DRIVE DEVICE & BEARING ASSEMBLY F320127 0

Swing males assambly

ll..,__
“Special * N

a 'ﬂ'
| PFE@EE =
htani ] |
RO | (E
|

N H. T, washir
"Spacial ightening” appeint place bolls s :‘:ﬂ‘;ﬂ?rém
swing mator and swing bearing tighten htening tarcue:
bolts, Reamarbol “ B e M ,
Apply malybdenum grease to head seatof  (M12 x 60) | . |*Special tightening” |
hi i H.T, bolt
the bolt, and then tighten by torque wrench. %?“mmw (N2 % 40)
i ial tightening”| hit=ning forgue:
=== L;:ijm QreREs H-Fm_c. ﬂ?m -
o
e - fil port for ewing  “Special tightening”
Ty T Swing beering bearing =

Position of install the bearing

Notes:

1) Azsemiblz the sofi zone and oil-fill ports
a5 shown in the figure above.

2) When connecting the upper and fower
parts, femporanly assemble tha reamer

TSt . i ing"| beit earlier than other belts, and carry
| fightering” | (wio washer) oD : ;
Tightening torque: Miew a-a  Tonennd lrgue: out centering.

-ﬁ.‘.-&n Hsm ' 3} Tightan the reamer bolt first of all.

2=11-1
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STRUCTURE 15NX

CRAWLER SHOE ADJUSTING DEVICE 5301 222 00

Fill grease Fistan

Sporing set length: 135mm Ball Furger
Detail A (Fre= length: “'51”““] Greasa nipple

lubricating plu
Nota 2 NoTE.

1. Before assembling the idler ass'y bearng block lublicate their side
way to the frame with greass.

Z. Paosition the luburicating plug side outward whien assembling tha
idler ass'y to the frame. "

3, Install the grease cylinder to position the ofl fill port cutward,

4, Keep fightening torgue to the check valve 55.8 to 68.6 Nem (610 7
kgfsm) to prevent breaking i,

5. This figure shows the left side frame. Assemble the right side
symmmetrically.

b WARNING
= When the tension of the shoe is high, the = While adjusting, do not move your face or
grease cylnder intemal pressure becomas  hands closer to the chack valves.
considerably high. = Relieve pressure by opening chack valve
| * The grease can gush out of the cylinder  gradually by 1 tum at maximum,
| under high pressure. NEVER remove tha
grease nipple.

[
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STRUCTURE BRI

FRONT IDLER ASSEMBLY

[]
e
5| & e
- | -
100210
110
or rubber shoe Far fron s
167 00
*Spting Fin Motes:

1. Aftar assembimg, 7l gear cil (SAS#I0-AP|-
>L4) of TS to 80 cc and assemble plug &
2. Oll leak test: Apply pressurized air of 98
kPa {1.0 kglicm®) to check for any ofl leak.
3. When assembling, ake care to prevent any
mixiure of foralgn matter,

Recommeanded ail amy
AP - GL4
SAE # 00 TotaBO oo

2-16-1




STRUCTURE o

LOWER ROLLER ASSEMBLY

1. For Rubber Shoe: For Bubber Shoa @ 5301 281 0D
Far Stee! Crawler @ F300 347 00

Tﬁiﬁm/@? “ Tightening torque

108 Nem (11 kgi=m}

d 110
$ B0

{0 Shim {9t :
1 {NOT s% -
glg I=
-5 |8
i o
{ Tightening torque
VAR NS} 108 Mem (11 kgfm
y LT }

NCTE : Mo. |  Description | Qty | Remarks
1. Clean the roller, coliar and shaft inside befare = JCHEton L i

assembiing to prevent mixure of foreign matter, | 1 | Guide Roller 1
2. After assembling snap ring @, place the roller 7 | Shaft 1

vertically and fill gear ofl (SAERS0-AP|-GLY) of :

25cc and install ol seal @, 3 | Gear Ol B
3. Perform the leak test after assembling. Apply | 4 | pug 1 | 18

pressurized air of 98 kPa (1.0 kgflem®) to the oil -

fill port @. S | Bearing 2
4. Wind & seal tape around plug @ and installlon | g | Ol Seal 5

the rofier, . -
&. Perform botting with the crawler frame and lower | 7 | Snap Ring 2 |

rofler mounting face in close contact with each

athear.
&. In the case of staal shoe, insert a shim (Smm Recommended cil | 'ty

thick) between the frame and shaft so as to allow

bolting with the mounting faces in absolute AP - GL4 25 co

contact. SAE &40

2=-17-1



STRUCTURE i

CRAWLER SHOE ASSEMELY (RUBBER SHOE)

DE53 780 LA
(230 » 35 x B6)

The figure below shows the shape and cross section of rubber shoe.

96(1 Pitch)

b Ju—

Rubber

- 105
et 24 Foefe— 23

Cross section of rubber shoe

2 =181



STRUCTURE 15NX

CRAWLER SHOE ASSEMBLY (Stesl Shoe)

0853 568 LA
(H0P » 36L x 250W)

T

ey W [

1 | T
® 14.15] | |
=I5 g 7295 ¢ & 1308]]

16, 278,18

o I RESSOETLEES| ! N ARSI S

i

Cross section A=A

5y 25 Inside} -
6 S0(Outside)™

Key Drescriplion
1 *Track Shoe Complete
2 “*Track bushing
3
4
5
&
)

**Track Pin

*Master Shos Complela
*haster bushing
“Master Pin

Lock pan

N

B

7

2=18-2
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STRUCTURE P

BUCKET ASSEMBLY

(Dimension of ear plates)

{8
%ﬂ%ﬁlm:

158N=m

|4 F‘“‘% \“&

[ g
gl o ¢ gl 422 \\
Detail of boss Detail of ear plates
This face does
an nat aiow walding
e L | 5 q
|| S N | ] R
& o] il
ALy | |
et T z | JBHE.'—.
: 2 ™ |_ gl 4l
/I')*'.-.f E e - B
Y ET‘hIs face does T L
__not allow welding |
o/ 121 wsa?  inllg
185
Detail of installation part

d=22=1



STRUCTURE

TEMX

MONITOR ASSEMBLY

OBSE 203 UA

Comman o JX
gernes MX sones

Table - 2 Connection of connectors

'WATER TEWP } "
g Watar Temp. gauge [ o o
k b
=
Engineoil
FrE-E-‘.iurﬁ wa rI'Ig Ehargg mmlng
Glow preheat \'@ At Engina speed 5
maniier ] > deceteration [option)
Fuel gauge @
L%
#
Fig.-1 Monitor panel o o
: W i I
METER |  FUEL WATER TEMP | !
= |
— 0 BE
F || 105C | rdwl Fig.-2 Monitor reverse side
| = I=l=
DIAL | Red | &TC .
|
.
|
. I —
Measurement point | E F | erc | wec
Sid, Resistance | 800 | 1002 | 4980 | 1550 5 o—{ WTM
E Initial 2] %8| & | s
Adtar 5 AF & _@)_
Table -1 Indicator Standards .
(5 '. To canned | Wirs dia. | Calar L
T | awvsps | R "
| 2| Light ' | ¥ D
| 3| Glow [ | ¥i& 3
"4 | option e 10 oD
r 5 | Wabe ternn. sencaf LAY o
& | Fuel Sencer | WL i
7 | Earth 5 B '.' % {
| & | Bulb [
8 | Charge Ln Fig -3 Electrical circuit in moniter
10 | Desel I GR -
| 11 | Engine olpesss | AVEOS | L

2 =241



STRUCTURE

F3A8 388 01

Elschical witing and device names/arrangemenl

are shown babow,

Detail of side box

Engine stop ecienckd
B | - oG -~ "'I :
il
R | I H e i 1
B - o S T
-, :.' =
K L ..:...
] u.' )
il = - J
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OPERATION

CONTROLS AND INSTRUMENTS

A

Fipoal Exampie

(5) Service Hour Meter

(7) Light Switch

(8) Hom Switch

(8} Engine Start Switch
P e Lever
(11) Control Shut-Off Lever
(12} High Speed Traval Padal

(13) Left Travel Lever
(14} Right Travel Laver
(15} Blade Lever

LU A e
(6)Boon ing Lever
{18) Boom Ewml ’_":'IFEM
{19) Operator's Seat




OPERATION S5

ELECTRONIC MONITOR PANEL

5 b

%

1. MONITOR LAMPS

T Engine Ol Pressure Warning Lamp
When waming lamp comes on and the action
alarm sounds with the engine running, stop
the emngine. This indicates insufficient oil
pressure.

Check tha angine oil lavel and have any
necassary repairs made before starting the
angine.

& Charge Warning Lamp
This indicates a malfunction in the electrical
charging system.
If the light comes on while the engine is
running, the machine can be operated until
repair can be made,

i@ Guick Glow Lamp
Thig lamp indicates praheating status of the
enging in its starding pericd
If lights when the start switch is tumed HEAT
and goes ocut when a preheating stage is over.
Lighting fime of this lamp becomes shorter
when the engine & already warmed,

(1} Engina Cil Pressure
Waminge Lamp

(2} Charge Waming Lamp

(3) Quick Grow Lamp

{4} Fuel Leval Gauge

(8) Water Temperature Gauge

3-1-2



OPERATION 15NX

2. GAUGES and METER

@ Fuel Level Gauge
1 indicates the amount of in the fuel tank. Add
fuel immediately when the gauge indicates
the level is in the E range.
F : The fue! tank is full
E : Fuel leval [z too low.

T Water Temperature Gauge
This indicates the engine cociant
temperature.
Upon start-up, the lowest "White” range
indicates. \While running the engine, with out
lzad and low idling warming up.
The “Green” range & the normal operating
iemperature.
The “Rad” range ndicates overheating.
If the gauge indicate red range, reduce
machine cperating speed and keep the
engine at low idle until the engine s cooled
down, Stop the engine. Check the coclant.
Check the fan drive bell. Have any necessary
repalr mada.

B Service Hour Meter
Indicates the total operating hours of the
machine,
It should be used to determing sanvice houTr
malntenance intervals,

A-1=3



OPERATION

3. SWITCHES

(i Light Switch
Push down on the [ 0] markad of the swiltch
fio tum the light on,
Fush down on the blank half of switch to tum
the working Hght off

LIGHT

& Engine Start Switch

If the the engine does not start after 10 |
seconds, return the key to OFF and wait for
two minutes before retumning it to START.

*

OFF : The engine must be in the OFF position
1o insert or remove the key, Turn the key
switch to the OFF position before trying to
restart the engine, Tum the kay switch to the
OFF position fo stop the engine.

OM : Turn the key clockwise {o aclive the
elecirical System. The key will retum 1o the
OM position when released from the START Engine Start Switch
position.

START ; Tum the key to the START pesition
to crank the engine, Release the key as scan
as the engine stars.

HEAT : If the engine is hard to start m cold
weather, hold the switch in tha HEAT position
to prehegt the engine intake alr. Afer
approximately 15 seconds the heater
indicator on the monitor will tum off.

@ Horn switch
Push down on the top of the right opesating
lever to activate the harn.

3-1-4



OPERATION P

4. MACHINE CONTROLS

@ Engine Throttle Lever
Decrease (1) ; Move the laver 1o forward 1o
decrease the engins speed.

Increase (2) : Move tha lever ip the rear o
increase the engine speed.

i; Control Shut-off Lever [Left Levers)
{for all hydraulic activation contorols)

Ta mounting and dismounting tha machine,
be sure to put the shut-off lever In the
LOCKED position

If the lever is in the UNLOCKED paosition,
upper struciure can swing and can result
| persanal injury 1

Locked : Move the iever back 1o the ockad
position. This makes all hydraulic activabon
contorols inoperable,

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

i High Speed Travel Pedal

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

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

{2 High Speed Travel
Low Speed Travel {push down)
Releass the pedal to low speed travel. Select
the LOW speed travel whan driving on raugh
or soft surface. Low is also recommended for
loading or unioading from a truck

High Speed Travel

During push down the pedal to shift the high
spaad traved, Seiect the HIGH spead travel
when driving on a hard even surface

A=1=5



OPERATION SERE

@ Left Travel Lever
& Right Travel Lever

‘—“—wﬁ— Forward

* Mormal traveling is when the drive sprocket Travel

are under the rear of the machine, Blade ars @

urder the frant of the cab. Reversa fraveling &

is whian the cab is over the sprockets. Both

the drectional and traveling functions will be m‘
reversed.

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

Forward Direction Travel ©
Mowve fhe both trave! levers forward o move the
machine forward direction.

Stop !
Relsasa the travel levars to stop the machine
and apply the brakes,

Reverse Direction Travel :
bMove the both travel levers rear to maove the
machine reverse direction.

FRafer to Traveling the Machine section of this
marisal.

i Blade Lever

! E! CALUTION =

The blade falls with its self-weight if pushing

Blade lowear
this lever to forward when the engine stops.
Be careful,
Blade raize
Blade raise : Move the lever back to raise the @/'
blade,

EBlade lower : Maove the lever forward to lowar
fhe blade.

d-1-8



OPERATION VBN

{8 Left Operating Lever

[ Swing and arm controls ]
1. Armm Out
Kove the lever forwvard to move the am aut,

2. Armin
Mave the levar rear o move the arm in

3. Swing Right :
Move the laver right to swing the upper structure
fo the rght.

4. Swing Left ;
hove the lever left to swing the upper structure
to the lefi

5, Hold ;
When the lever released from any position, the
lever will retum ta haold {center position). Amn or
swing maovement will siop.

il' Twe Functions may be performed at the same
time by moving the lever diagonally.

Right Operating Lever
[ Bucket and boom controls |
1. Boom Lower : 5. Hold
Mowe the lever forward 1o lower the Boom. 1. Boom 1. Buckst

2, Boom Raise !
Move the laver bask to raiza the boorm.

3. Bucket Dump :
kove the lever rght i dump the bucket.

4. Bucket Dig. :
hdowve tha lever left to close the bucket.

8. Hold :
When the lever released from any position, the
Iewer will returmn 1o hold{canter position) . Boom 150 Syatem
or bucket movement will stop. s

Two Funchons may be perlommed af the same
time Dy maoving the lever disgonally,

3-1-7



OPERATION ki

ii§ Boom Swing Pedal

! ALWAYS lockad padal when is not in use. |

Boom swing right ;

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

Boom swing left :

Push down left on the pedal to swing the
boom tethe left,

ii§ Operator's Seat

* Geal adjustment should be checked at |
the beginning of each shifi or when
changing operator,

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

b

Seat Adjustment

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

To Adjust the Seat Forward or Backward,
Pull upand hold lever 3 and mowve the seat to
the desired position. Release the lever o hoid
the seat in the selacted position,

To Adjust the Seat Back Tilt.

Full up and hold lever @ and filt the seat back
to the desired position. Ralease the lever to
haold the seat in the selected position,

To Adjust the Seat Suspension.

Turning nob & clockwise increases
suspension stiffness and turning i
counterclockwise decreases sUspENSIon
gtiffriese,

i-1-8



QPERATION 15K

@ SEAT BELT

| * ALWAYS fastan the seat belt while Typical Example
operating the machina.

| * ALWAY'S check the condition of the seat
belt and mounting hardware before
operating the machine. Replace Iif
camaged.

To Check the Belt

Check for wom of damaged buckle, extrusion
ar«d mounting hardware, Replace them i they
Worn of camaged.

To Fasten the Belt

With gripper @ held and insert extrusion &
into buckla 3 until correcty latched.

Adjust the seat belt lzngth acconding o your
body size Shghtly pull the belt & and confirm
the belt is fAstenad.

To Unfasten the SBelt
Push in button @ of Buckle (2 and extrusion
@ will be released from buckie &,




OPERATION

BEFORE STARTING THE ENGINE

Thea foliowing items should be checked sach day before start-Up or the stan eperations.

N Walk-Around Inspection
Inspact the loose bolts, trash bulld up, oil or
coolant leaks, broken or womn pars. Inspect
the condition of the attachments and the
hydraufic components.

Ingpect the operator's compartment for
cleanliness. Keap it clean.

Inspect any cracks in boom and arm pavot
area and cylinder moeunting brackeis.
Repalr f damaged.

Refer to Walk-Arcund Inspection in the
Maintenance Seclion.

B Lubrication
Parform the daily lubricaticn as required by
the Lubsication Chart.

B Pre-stiart Checks
Check all of ail, caclant and fuel lavels,

Refer o the Dally in the Maintenance Seclion
for more detailed information.

B Seat and Seat Belf Checks
Adjust the seat to allow full travel of the levers
and pedals whean the operator is seated
against the seat back,

Inspect the bell mourting hardware. Replace
any damaged or wom hardware, Keep the
micurting bolt tight.

Fasten the seat belf beforz starding the
Brgine,

3=2~1



OPERATION p—_—

| STARTING ENGINE |

once the pre-stert inspection has been completed, e engine may be started.

Starting at Normal Temperature
| If the the engine does not start after 13

[ seconds, refum the key 1o OFF and wait for
| 15 seconds before returning It to START.

Engine throttle lever

A

1. Maove Control shut-off lever to the LOCKED
position. Start switch

2. Move all Controls to the HOLD position.

3. Move the engine throfile lever above the low
1o medium position (2dvance about one-thind
to cne-kalll,

4. Inser key @ into the switch and turn the
switch o the ON position,

8. Tumn the switch to the START position.

Do not crank the engine for mare than 15
sacands.

Allow the starter to cool for seconds before
cranking again,

B. Rel=asze the switch key afier the angine staris.

7. Movea the engine throttle lever to position
LOW 1o allow the engine to warm.

Starting In Cold Weather

SE— A VA RNING

Thiz engine has an inlst manifold heater for
cold weather starting. Do not use othef
types of starting aids such as ether. Such
use could result in an explosion and
persanal injury,

1. Repeatsteps 1 through 4 in Stating At MNormal
Temperature,

Z. Hold the switch in the HEAT position to
preheat the engine intake air. After
approximately 15 seconds the heater
indicator on the monitor will turn off.

This indicates that the engine s ready to stast

3, Repeal steps 5 through 7 in Siating At Normal
Temperaturs.

Heater indicator

=3=1



OPERATION

JUMPER CABLE STARTING |

Battery gives off flammable fumes that can |

explode. I
|

When starting from another maching, make

sure the machines do not touch.

This will prevent damage fo engine

bearings and electrical circuits.

Abwvayes connect the batiery POSITIVE [+) 1o
battery POSITIVE (+) and and the battery
NEGATIVE (=) io battery NEGATWE (-}

Jump only with & battery source and with the
same voltage as the stalled machine. This
machine hes 2 12 volt starbng sysftem. Use
only equal voltage for lump starting. Use
higher voltage will damaga the alectrical
EyELErTL

Be sure the stari switch is in the OFF
positicn BEFORE altaching the jumper
cables to the machine to be started,

Use of Jumper Cables

1. Move boost start maching near encugh
o stalled maching for the jumper cables
to reach. But, do not allow machines to
fowch.

2. Lower the bucket to the ground.
Move all controls to HOLD, Stop the
engine on boost machine.

& On stalled machine, tum the start switch
key ta OFF. Tum of all accessories.

4 Connect POSITIVE (+) jumper cable (red)
POSITIVE (+) cable terrminal of
discharged battery.

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

E. Connect POSITIVE (+) jumper cable (red)
POSITIVE [+) cable terminal of boost
batlary.

B. Connect one and of HEGATIVE (=)
Jumper cabie (biack) ta the
NEGATIVE (=) boosi battery terminal.

7. Make final connection of NEGATIVE (=)
cabie to frame of the stalled machine (not
HNEGATIVE (=) poet) away from batlery
of fued line.

&, Starl the engine on the boost machine.

8. Wait a minimum of teo minutes for tha
batteries in tha stallad machine to parfially
chargs.

10. Attempd to start the stalled engina.
Rafar ta section on Engine Starting.

11. Immediately after starting the anglna,
dizconnect the jumper cables in reverse
order,

1Z.Conclude failure analysis on starting/
charging system of stalied machine as
required now that engine k& running and
charging system is in operation,

-4 -1
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OPERATION o

| AFTER STARTING THE ENGINE

) . minutes while intermitiently holding the
Keap engine speed low until the engine of nucket control lever in the bucket dump
pressure warmning lamo goas oul If does not nosition.
go out within 10 seconds, stop the engine Crperate the buckst contral lever for 10 to
and investigate the cause bafore starting 15 seconds and then return the control
| the engine. Failure to do so, can cause laver HOLD pasition 1o tan secands.
| engine damage.
) ) 2. Mova the angine throttle lever to maximum
With any piece of hydraulically operated mngine spesed. Run the engine for an
equipment, it is EXTREMELY IMPORTANT additional five minutes while intermittently
that the hydrause fluld ba tharaughly warmesd haiding the bucket dump positian.
flwid-up BEFORE any work iz begun. A wamm-
up period is time well spent in preventive This will allow the oil to reach relief
maimtenance pressure, which causes it to wam more
rapidly.

Practice the following warm-up procedure

hefore aitampting full laad operations. Cycle all controls to aliow warm o to circulats

through all cyfinders and lines.
1. Aliow the angine to warm up at LOW IDLE

for at least five minutes. 4. Observe the OK warning moniter
Engage and cisengage attachment control frequently during the operation.

levers to help speed warm-up of hydraulic

componants, Be sure to parfarm the pro-operation warm-up

procadure whanever the hydraulic oil

2. To warm up the hydraulic oll, move the 4 0 oarane is lower than 20°C at start-up
engine throttle lever to medium engine

spead. Run the engine for about five

[“BREAK-IN" OPERATION |

In case of the new machine, as the severe Houe mater Load
operation from the beginning will have a bad Up to 10 hours | About 83% load
influence UF—'T_IM m'::““' '"f:'- ptﬂfzu;l;r Ea Up to 50 hours | About 0% load
enough break-in operation as descri € After 50 hours | Full load
right table.
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| BACKHOE OPERATION |

Shown lever pattern A {(150) type operations.

CFERATICONS ' DIRECTIOM OF LEVER DIRECTION OF MACHINE
@ Lower
BOOM
BUCKET
ARM
SWING
fever [L.H.}

When leaving the operator's seal, stop the engine, lower the bucket and the blade
on the ground.

I-6-1
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QPERATIONS

DIRECTION OF LEVER

DIRECTION OF MACHINE

BOOM
SWING
@ Swing LH. H;# position
et Always locked pedal
A when is not in use,
@ Lower \l
BLADE 3 Raise
Blade levar




OPERATION P

| OPERATING THE SPECIAL ATTACHMENTS AND ACTUATORS (I equipped) j

~ FYcanon]
* Select a hydraulic breaker. a wrecking fork and special actuators, elc., which are
applicable to the machine body.
Caonsult your bocal IHI deaker to select a special attachment and an actuator.
I
| Precautions on use of special attachment and actuator.
| * Before using a special sttachment and an actuator. read and understand thelr
instruction manuals issued by a manufacturer to cbigin comect operation and
maintenance.

* When a special attachment and an actuator are mounted, the machine specifications
| suchas stability, working radius, transport height, etc., should be altered, Before
starting operation, confirm each specification to ensure safety of workers and the
machina,

o -

1. SINGLE ACTION OPERATION
Hydraulic Breaker and Others Controls

S 4 ) ——
E

| If the marked (=) of the valve s sat in
horizontal positicn, the pressure of
retumed oil becomes higher and the the

breaker does not function efficiently. i s 1
ALWAYS set the marked ( | } in vertical =5 M)

positian,

Ewliching the atiachment hydraulic circuit
check the marked pesiicn on the shiff valve !

@, Tum the valve with a wrench and set the '[‘ ?]Tﬁth:J
marked { | } in vartical position, if necassary, position
I Shift vaive

1) Fold the pedal & into double layers,
2y Move the lock lever & to the uniockad
pasition,

Breaker OM : Push down the padal & 1o
activate the breaker.

Breaker OFF : Release the pedal & lo
deactivate the breaker.

HNOTE: When no breaker ocperation is
needed, be sure to lock the pedal & by
lock lever (2 to the LOCKED position.

3=7=1
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2, DOUEBLE ACTION OPERATION
Wrench Fork and Others Cantrols

| ALWAYS set the marked () in horizontal |
possion, fihe marked (| ) of the valve is sat |

im verlical pasition, the B port of the dnLﬂ:IeJ

ﬂ Unlocked A port

acton coes not function efficlently.

Switching the attachment hydraulic ciroul.
Check the marked position on the shift vahe
3. Tumn the valve with a wrench and set tha
marked ) in horizontal posidion, if necessary.
1) Unfold the pedal @ into two pedal plates.
2) Move the lock lever @ to the unlocked

position.

To actuale the por A

Push down on the front of the padal & to

ectuate the port A,

T actuate the port B ©

Push down on tha rear of the padal ® to

actuate tha por B.

3. BINGLE ACTION OPERATION
USED : FOR POWER PORT WORKS

The engine cannot be started F the power
port is ON locked status with the pedal
depressed).

Be sure o set the pedal st the neutral
position before staring the engine.

1) Fold the pedal into doubdée layers,

2) Tumn the pedeal lock lever to the uniocked
pasition and release the pedal lock.

3} Push down the padal and turn the pedal
lock laver to the locked position,

This makes it possible to supply the
hydraulic pressure to the high-prassure
line of the power port,
The actuator can be operated by the
actuatos’s contral valve,

4% When the power port iz out of senvice,
ALWAYS sef the padal back 1o the neutral
position and pedal ook lever to the locked
pasition

1ShX
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r_TRA‘h’ELJUG THE MACHINE

STRAIGHT TRAVEL

k. WARNING

* Be sure no ong is working on or near the maching to pravent injury, |
keep the machine under control at all imes to prevent injury.

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

" Always travel with sprockels under the rear of the machine.

1. Move engine throtile lever 3 to the cperating

range.

2. Move the control shut-off lever @ to the

unlocked position.

3. Raise the boom and the blade snough to

provide sufficient ground clearance

4, Control right and iaft fravel levers & as

fedlonws.

Forward Direction Travel

Maove the both travel levers 3 forward to
mawve the machine forwand.

The machine will always travel toward the
BLADE.

Step
Slowiy move both the travel levers & ta the

stop position to stop the machine and apply
tha brakes

Revarsa Direction Travel

Mawe tha both travel levers (3 rear to move
the machine reversa.

The machine will always fravel toward the
SPROCKETS.

L J. £ -5
& Contral Sh
Lever

Foraard
Travel

Travel lever '\
{L.H.} Y
Travel
Travel lever

(RLH.}
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TR

STEERING CONTROL

p——

* Be sure no ona & working on or near the machine to prevent infury.
Keep the machine under controf at ali times to prevent injury.
* Before confrol levers, confirm which direction the track frame faces.
* Bhways travel with sprockets under the rear of the machine. J

1. Move engine throttle lever (0 to the operating

range.

. Mowa the rave! laver bock and comtrol shut-
off lever to the unlocked position.

. Raise the boom and the blade enough to
provide sufiicient ground clearance,

STEERING
Te make twms, control the travel lavers,
Coniral the twa travel levers as follows,

Pivot Left Turn

Mowve tha right lever 3 forward to travel
forward and left, and move it rear to travel
reverse and lefl, plvating on the left rack.

Pivot Right Turn

Maove the left lever (2 forward to travel forward
and right, and move it rear to travel reversa
and right, piveting on the right frack,

SPOT TURN

Spot Left Turm

Move the left trave! lever (@ rear and move the
right lever @ forward at the same time, This
allows a quick keft tum,

Spot Right Turn

Move the right travel lever (3 rear and move
the ieft lever & forward at the same ftime,
allowing a quick right fum,

S

Forward

Steering . Reverse

Steering

Stop the
beft track

PAVOT LEFT TURN

Forward
Bieering

i Reverse
Mo Stop the
right track

PIWOT RIGHT TURMN

S

SPOT LEFT TURN
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HIGH SPEED TRAVEL
FY cauTion | .
; Hi peed
Do not change travel speed ranges while @ High speed [Fﬂrrdﬂwnlbﬂ“]
going dewnhil, travel pedal

NEVER high speed fravel on a grade or

leading and unloading the machina,

When control shut-off lever i locked, does
nict shift to high speed travel.

Puszh down the high speed travel padal O
shift to the high speed travel.

When released pedal, shift to the low speed
ravel.

CAUTION ON TRAVEL ON A GRADE

*Reduce engine speed when
maneuvering in tight quarters or when
breaking over a rige.

* Do not change travel speed ranges while
going downhill,

* Work up and down slopes rather then
sideways, whenever possible. Do nof
fravel across a grade by &l maans.,

* Aveoid changing the direction of travel on
a glope, which coubd result in tipping or
side slipping of tha machine,

* Keep the am in and carmy the boom in 8
low position.

* When starting up = steep grade or
breaking over a risa, keep the boom
lowered as close to the ground as
passile,

e

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

Z. When traveling down on a grade inclining
by grealer than 157, travel with the position
in the right illustration,




OPERATION

15NX,

! CRAWLER EXTENSION/RETRACTION

This machine is equipped with the spanner
machantsm {crawler extension [ refraction
mechanism). Take the fellowing procedurs,

1.

Jack up the main unit

Set the blade to the rear and jack up the main
unit with the working device and blade
cylinder tll the crawler is off from the ground

ta exiend or retract the crawler easily.

2. Lever selection

et the selactor leverto the spanner position.

3. Crawler extension / retraction

Sef the engine speed at medium or higher,

Move the blads - spanner lever (blade lever)

forward or backward.

=Crawler extension : Push the laver forward,

= Crawler retraction : Pull the laver backwand,

F cauTion]
Extend or retract the crawler on a level
ground without an obstacle.
Extension or ratraction ks possible without
jacking up the main wnit
If there & an cbstacie on the ground beside
the crawler, the resistance is larger and
extension or retraction is somefimes
impossible,

160 mm_

Dimension of crawlar
extension / retraction

I-o-1
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| TOWING

| * Personal injury or death could retult when towing a disabled machine incormeciny.

* Foliow the recommendations below, to properly parform the lowing procadure.

* Never use the towing hook at the rear axle to tow the machine.

* Dunng towing operation, NEVER allow anyone betwean the awing machine ard tha
towed machine.

* Quick machine movement could overload the tow line or bar and cause It to break.
Gradual and smooth maching movement will work batter,

* Kesep the tow fine angle to @ minimum, Do not exceed a 30° angle from the straight
ahead position.

e
FEsd s

e ————————

1. I the machine sinks down on a soft ground
and cannot craw! up by itself, a wira rope
ghould be aftached to the rear axle and the
rmachine must be towed by a towing machine. 't §s

To pravent the damage of the wire rope, be
gura io place a protector al the comer of the
azis.

Use the towing wire rope with sufficiant i,
strength to tow the machine, ;

D

2. Use of the towing hook
The towing hook is used to tow for lightweight
material. The maximum allowable towed
webght is 500 kg
NEVER tow the machine with the towing
hook, which may damage the towing hook
and cause a personal injury.

F=10-1
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| LIFTING THE MACHINE |

> i WARNING )

| to prevent contact with machine.
| = Position crane for level machine lift.

* MEVER lift the machine lnaded with any personnel.
| * Use guide or tag lines to prevent the machine from swinging or lurming.
l * Be sure to use are wire ropas with breaking force of greater than 10 tone,

Improper lifting or tie downs can allow load to shift and cause injury or damage.
* |Jse proper rated cables and slings for fifting. Lifting cables should have sufficient length

Lifting Procedures

¥

Startthe enpine and swing the machine 1o
positicn the blade 1o rear,

Fosition the machine on the level ground with
the boom, arm and bucket cylindars fully
extended,

. Position the boom at the centar of the

maching with the boom swing padal,

. Stop the angine.

Instau the cables fo the wao hifting eyes on
the blade with shacklas,

Install the cable fo the iifting eye on the boom
of the center with shackle,

. Install the cables to the crane hook.

Confim that no obstacles nor personal are
arcund the machine and have the operator
leave the machine.

Once the machine is lifted ow the ground,
check that the machine s walf balanced.

Machine mass I:h';_)

Show type STD | ADD Weight
Runber shoe 1,520 1,820
Steelshoe | 1580 | 1,680

Selection of tha lifting cables: Be
sure to use are wire ropes with

breaking force of greater than
10.0 tons.

Lifting cable:
One cable with a
length of 1.4 m

Lifting cable:
Two cables with a
bength of 1.0 mx 2

n the blade

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

Angle:

L40 = 40 = 3 = 1300 mm
Plate:
PLE x 50 110 mm

Hole:
2-4 20

: B
= 45"

3
"y

9" 1300 mm

Details of a lifting jig

d-11-=1




OPERATION

1SMX

LOADING AND UNLOADING THE HA'I:HIME_|

leading lamps.

Jk WARNING
* Choose as flat ground as possible for ioading tha machine.

* When using loadmg rampe, be sure thame i= adequate langth, width, firmness and slope.
* To prevert the machine from slipping while loading or shifting transit, remove ice, snow
or other slippary material from the loading ramps and the truck bed before loading.

* MEVER operate the high speed travel switch when loading the machine an a trailer ar

* Perdorm warm-up the machine before loading and unlcading under coid waather.
* Do not ralss tha boom excessively st loading and unicading.

* NEVER make a tumn an a ramp. To make a tum, get off the machine from the ramp first, _.I

MACHINE LOADING ONTO A TRUCK.

1. Block the truck wheeis before loading

2. Install the lcading ramps to the truck
securely. Maintain the slope of loading
ramps within 15 degrees,

3. Positron the machine so thal it can be run
streight on the loading ramps. Never
operate confrol levers oiher than the iravel
lever while machine is on the [ading ramps.

4, Mairtain the machine balance point while
traveling over the loading ramp joint areas.

8. Lower the attachment to the bed of truck.

6, Ba gure io chock both tracks.

Typical Examgple

SECURING THE MACHINE

Upper structure movement can cause |
personal injury or death, |

]

1. Align the upper structure with the truck

2. Move the comtrol shut-of lever fo the
LOCKED position

3. Tum the engine siar swifch of OFF fo stop
the engine and remave the key,

4. Biock the trecks and secure the maching
with tie-downs, Install and fasten propar
rated wire rope cables located on the car
body and am poant.

- £
Cushions Wire ropes

a=12-1
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PRECAUTION ON USE OF RUBBER TRACK SHODE

-
The rubber track shoe may be damaged or wormn faster depending an werking condifions.
Perform working operation properly according to working site condiions and machine

L oparation.

B Structure of Rubber track Shoe

The right illustrates the structure of rubber
track shoe. It consists of steal cord 1o
siestain tension, iron core to support i and
covering rubber to them.

| if a crack reaches the stee! cord, t may
be rusted and cut off by moistura,

| When any crack is detected, repair it
| Immediately with vulcanizer.

B Precsution on Use

1. Adjust the track ofien encugh io keep a
proper tension.

» Insufficient tension shps off the rubber
track shoe and wears out the sprocket
and iron core extremaly,

* Excessive tension incréases travel
resistance, which prevents proper travel
farce and speed. It also causes
damages and sxireme wear at
undercamage as well as overaxtension
of the rubber track shog.

2. To prévent damages of the rubber track
shos, avold the following in travel as
much as possible.

= Pointed rocks or quarry

» Craggy place such as riverbed or path
through woods

= Steel rods of scraps

= Steel board or cormered objects of
concreta

Typical Example

* Haal source such as fire
= Travel in contact with concrate path or
wall

3. Immediately wips off spilt fuel, hydraulic
oil, or grease on the rubber frack shoe
with a cloth.

4. Avold suddan spottums or pivat tums.
Make siow tums several fimes at a low
spiEad,

5. Do not use for long (3 months or more).
Stora it to avoid diract sunlight or rain.

€. Usa the rubber track shos at a
temperature betwesn —25°C and +55°C
(=13°F and 131°F) because of a
rubber's charactersiic.

3-13-1
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[ BOOM LOWERING WITH THE ENGINE STOPPED |

B Method of Boom Lowering When Engine
Ui?lmagﬂ'ﬁp

L

Be sure no one is under or the frant
implemants before manually lowaring the
baom.

Keap all personnel away from the boom
area whan lowering the boom with engina
| stopped,

! .

Usa the following procedure when if is necessany
o lower the boom whila engine s shud down or
the hydraulic system disabled.

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

2. Remove the lock nut @ of the boom raise
relief valve iocated inside the control valve
oI

3. Slowly loosen adjusting screw & untll boom
gtart fower. The boom will start to lower slowty

4, After making sure that the fromt implemant
hat lowerad complately an to he ground,
install the lock nul 3.

5. Make any necessary repairs placing the — f
excavator back into service, ::;,.
-|.|L
NOTE: For further infarmnation, contact yaur [H|

dealer. Boom ralse relief valve
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PARKING THE MACHINE |

At the end of a day's wark, following steps shouid
be ocbserved as the established machine shut-
down procedurs:

Machine Stopping

Park on a level surface, if necessary to park on

a grade, block the tracks sscurely.

1. Move engine throtile laver forward to reduce
the engine speed,

2 Release the travel lever 1o stop the machine.

3. Lower the buckel o the ground and apply

slight down pressure,
4, Move the contro!l shwi-off leverto the LOCKED

position,

Freezing Conditions

If freexing temperature are expected, each
crawier frame shoubd be cleaned of mud and dint
and the maching parked on wood planks,

Engine Stopping

1. Operate the engine at LOW IDLE for five
minutas.
This gives the engine a chance io cool off
gradiually before thay are stopped.

2. Turn the start switch key to OFF. Remove

the key.

Leaving the Machine

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

2. Inspect the entire machine for leaks, loose
conneciions, signs of wear, crack etc, Repor
any signs of frouble discovered during this
inspeciion,

3. Close and lock the doars.

EMERGENCY ENGINE STOP

To stop the engine in emergency, e the start
switch kKay to “OFF™ pasition

3=16=1
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SECTION 4 MAINTENANCE

TABLE OF CONTENTS

Subject
Maintenance Intervals - M a i la e
Lubsication Chart Maintenance and Checks
Recommended Lubrication Tablg - -« -+

When Required Maintenance and Checks - -» == ror-na e

Daily Maintenance and Checks

50 hours Maintenance and Chegh -+« -r-rmrmm o msan s
250 houre Mairntanance and Checks < - - -+ e eeai o ;
500 hours Maintenance and Checks - - - - - - cocievn s

1000 hours Maintenanos and Cheecks - - ERNY
2 years hours Maintenance and Checks -+ ------+-- -+~

Unusual Operating Cantions - -+ + -+ - =srimemiiamni,.
Long Term Storage -+« -« s r-retrmtamrtorarantiaaranran,
Hydraulic Systemn Pressure Settings - -ovvr e niionn




MAINTENANCE

TENX
MAINTENAMNCE INTERVALS|
Check Paint i ltem | Page
When Required
Tracks | Check and Adjust Tansion | A-4-1
Tracks . CheckRubberShoes 4-4-2 |
Fuses Replace L 4-4-3
_Fusiblelink Replace | 4-4-3
Battery Clean and Check Elecirolyte Leve! [
Bucket Change Bucket ] | 4a-4-5
Dally Check (8 Service hours)
Engine Oi Check Oil Level T P i Tt
...... Engine Caalant Check Coolant Level .I_"I -5-1
Hydraulic Tank Check Hydraufic Oil Level | 4_5-2
Fuel Tank Check Fuel Level | 4-5-2
Air Cleaner | Check Service Signal _l4-5=-2
Water Sedimenter | Gheck Level and Drain Water [4-E-3
Every 50 Service Hours (First perform previous service hour items)
Fuel Tank Drain \Water and Sediment | A=-B=1
Attachment Fins Lubncate Fitting with Grease _...i 4=2=1
Swing Bearing Lubricate Fitfing with Grease | 4=2-1
Engine Ol Change Oil and Finer * | 4=T7=1
Hydraulic Systam Change Return Fiiter * | 4-8-2
Every 250 Service Hours iFIrst"plrI'urrrr previous service hour items)
| E "!'9"3?..:'! GhaHEIE Cil and Filter : 4=7=1
__ArCleaner Clean or Change Fitter Elements | 4=T=2
_ FuslFiter Clean Filter Element | 4=7-5
Fan Belt Inspect and Adjust §-T=8
Engine Cootant Change Coolant (When not used L.L.C) 4 -10-1
E;;_ry 500 Service Hours {F‘rﬂ'_pm'fnrm previous service hour ftems)
Tighten Balts | Retightsning Bott 4-8-1
Retumn Filter Change Retuen Filter 4-8-2
Fuel Fitter Change Fitter Element 4-8-3
Travel Drive | Check Oil Leval 4-8-3
Every 1000 Service Hours (First perform previous service hour items)
Travel Drive | Change Gear Case Ol 481
Hydraulic Tank | Change Hydraulic Oil and Clean Strainer 4-8-2
Every 2 years Service Hours
Engine Coolant | Change Coolant (When used L.L.C) | 4 =10=1

* Interval given applies only to Iniial pericd of use (Break-in).
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MAINTENANCE

15N X
LUBRICATION CHART MAINTENANCE AND CHECKS
The interval of lubrication, maintenance and chedk |s the maximum interval indicated
by the hour meter, it should be shortened in servica operafing conditions.
Crackpore | Creeiems (st o || 350 | [ S e
i bpurs howrs | hours | hows | howrs | houre
i | Attachment pins |Lubricate with greass 3" | [s]
2 | Fugl tank Diredn water and Sedment )
Qi [evel H Q -
i | Hydraulic tenk | Dredn weter and sediment ]
Wash end clean strainer ]
@ | Raturn filer Fittar ™ |
Engire oil el & | O -
Funel filter | o
{5 |Engine il fittmr * [ ]
dir Bitar | O o
Coolant level W | © | ™
) | Swing baanng | Beaning-lubricate win
STREEE b | O
| Rang pear-ubricats with
Areage L3
i | Trave! trive Check o level and change
il w+| O [ ]
0 | Blade Lubricate with grease  *G"| i ]
Symbal | G L H E W [5] | ®
| Grea=e | Gaarol | Hydoeullc fid | Engine ol | it |
Remarks| EP-2 AR s Gl | Vaar-praol 4B CD Coolant | Maintenence | Change
|t | B o | R | S o | | Py

4=
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RECOMMENDED LUBRICANT TAEBLE

REFILL
CHANGE LUBRICANWT
LOCATIONS CAPACITIES UsE
(APPROXIMATE] INTERMALS VISCOSITIES
q AP, Class CD
Max, | 250 Hms, | Cold Regions SAE20
3.0 Eter
Diese! Engine Initial il Zaneral ﬁPI.ﬁil;;E co
Min. change
1.0 liter 50 hours Tropical AP, Class CD
Regions SAE4D
Tatal 1060 Hrs. Ambiant Wear Proof
Amount Temparaiure Hydraulic Fulwig
Hydratilic 23 liter {BOD Hrs. =5 150 - V5 48
il ) when Ambient Wear Proof
Tank Capacity breakar Temperature Hydraulic Fuluid
18 liter used) Below = 5 5C IS0 = WG 32
0025 fier Upan _ APLGL-dorGL-5
Track Rollers (Each) occasion 150 - VG 320 s
0.07 liter Upan (SAE 80}
Frant Idiers (Each) bt - Gear O
0.33Mer | AP, Class CD
Travel Drives lEacti l 1000Hrs. o S
Lubricate Swing Bearing, = EP2 Lithiurn
the: Fitting Attachment pins, 81z, Grease
Moia:

1. Qils in the hydraulic ud columns marked with "should be use above 055,

2. |fthe oil bacomes dirty or detercration of the offs properties are excessive, repiace more
frequentty than described above.

3, Désassembla the track rofier and upper raler when replacing the oll In them,
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WHEN REQUIRED

"WHEN REQUIRED MAINTENANCE AND CHECKS

TRACKS CHECK | ADJUST

— g

* Grease |5 under high pressure.

* NEVER ramove the grease fitiing.

* Grease coming out of the check valve
under pressufe can panatrate the bady
causing injury or death,

* DO NOT watch the check valve to see If
greasas is escaping. Watch the track os
track adjustment cylinder to see if the
track is being loosened.

* Loosen the chack valve ane turn only.

W Measuring Track Tension

1. Positon bucket to ine sprocket side. Use
baom and blade down pressure fo |ift the track
on both side off the ground.

2. Measzure the maximum amount of the track
sag from the shoe upper face fo the roller
face. Properly adjusted track will have
approximately 10 to 20 mm slack with rubbar
shoas. In case of steel shoes, approximately
30 to 50 mm.

B Track Tightening

1. Add grease throuwgh check vaive fitting @ until
the comedt track tension is reached,

2. Maove the tracks forward ang reverse fo
gguakra the prassure,

3. Check the the amount of Irack sag apain and
adjust as necessary.

B Track Loosening
1. Remove soll deposited on frond ldler beanng.
2. Loecsean the check valve 3 carefully {one tum
maximum) until the frack begins to locsen.
3, Tighten the check valve B to 580 BE N m
{6 ta T kgf = m) when the desired track tenson
is rmached. HEVER over tighten tha check
valve.
. Move the fracks forward and reverse.
5. Check the the amount of track sag again and
adjust 83 neCessary.

5

If the comect adlustment cannal be obtained.
consult your IHI dealer,

Rubber shoes: 10 to 20 mm
Steel shoes: 30 to 50 mm

2 Check valve
(Width across flat 24 mm)

Ao =1
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RUBBER TRACK SHOE MAINTENANCE

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

* If & necessary to repair or replace i,
consult your IH1 dealer.

. Height of lugs

The rubber frack shoe can be used even i
it is wom, howsver, it s excesshely wom,
the rubher track shoe i likely 1o be slippery
and more travel force is required. If the
remaining lug is less than § mm high,
replace it with brand-new one.

. Exposure of Steel Cords

i stee| cord s exposed because of weary
rubber or damage, replace it with brand-
MEw Cne,

. Break of Steel Cords

When break of steal cord is detacted,
replace it immadiately. If you leave it as it
is, the rubber track shoe can be break
without expectation, which causes a
sanous accident,

. Crack of Covering Rubber

if a crack is 30 mm or more long and 8 mm
or more deep. rapair the cover
tmmediately, if Steel cord appears even if
a crack iz small, repair it immediatsly.
Cthanwisa, water may come into a8 crack,
which rusts stesl cords and break the
rubber frack shoe.

WHEN REQUIRED

{Typical Example)

Rapair s necessa
Mﬁacm:ﬁ is !ﬂr’l
mm or more deap,

Replacement is
recommended
when lug is & mm
or less high.

Lug
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FUSES

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

Fuses will protect the electrical system from
damage caused by overipaded circuits,

Replace fusas with the same type and siza
enly.

Otharwise, elecirical damage can rasult.
Change a fuse, have the circuit checked and
repaired

Replace

1. Pull the latch and remove the cover for
fuse access,
2. Change tha damaged fuse fo new one.

The fallowing circuit protected by each fuse
includes the fuse amperags.

@ Fuel pump, Control shut-off and Traval
speed shift solencid = 10 amps

2 Hom, Cigeret lighter and Cab dome light —
20 amps

@ Front light — 20 amps

& Moniter, Radio, Heater and Wiper = 20
amps

& Engine stop and QO3 timer, — 30 amps

FUSIBLE LINK

The fusible fink is provided between the
positive terminal of the bettery and the starier
switch to prevent electrical circuit wires from
being bumead because of short circuit. When
the power i furnad off by short circuit, chack
tha fusible fink.

Whean it is blown out, replace it with new onz
aftar repairing the wires.

WHEN REQUIRED

Replaceable fuse
(Typical Example)
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BATTERY MAINTENANCE

* Batiery give off flammable fumes that |
can explode. |

* Do not smoke when observing the
battery electrolte levels.

* Electrolyte ks an acid and can cause
parsonal Injury if i contacts skin or
EyEs,

* i the electrolyts comes in contact with
eyes, wash It away with water and call
for emergency medical cure,

* Always wear proteclive glasses when
working with battery.

* Battery posl, terminals and related
accessones contain lead and lead
compounds, chemicals known fo
cause cancer and reproductive ham
WiASH HAND AFTER HANDLING

1. Cleanliness
Clean the battery surface. Keep the
terminals clean and costed with pood

quality grease.,
Install the post cover after coating,

2. Battery Recharge
Battery should not be afiowed to stand in a
fully discharged condition, but should be
rechamed as soon a& possibla. if battery is
out of use for @ long tima, it must nol be
allowed to nun down completaly.

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

Trickle charging s not recommend and
during charging as before, care must be
taken that temperature of eiectrolyte does
not risa above 40 °C for temperate chimales
and 52 °C for battery using lower gravity
acids specifiad for tropical use.

— INE————

WHEN REQUIRED

2. Inspection

Inspect ihe electrolyte lzvel look a1 the
indicator or sight level line on the battery.

Display of indicator

Shows the standard of charge and
electrolyie level

* Good Blue)
(Red) @

= Electroiyte shortage (White) @

* Charges is necessany

. Tapping Up

Mairtain the level ic the upper level of the
sight level fine with distilled water when
raguired. If any electrolyte is spillad,
replace It with fresh sulfurc acid of same
specific gravity as that of remaining in cell
Level of slecirolyvte must never fall balow
tops of plates.
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CHANGE THE BUCKET

i FIY CAUTION |
| * Bucket pins, when struck with forcs, can fly out and injure nearby persons.
Make sure the area is ciaar of people whan driving bucket pins,
* Wear protective glasses when striking 8 bucket pin o avoid injury to vour aves.
* Chips or other debris can fiy off objects when struck, Make sure no one can be injured

by fiying debris before striking any obiect

WHEN REQUIRED

B Remove the Bucket
1. Place the bucket in a stable position,
2. Move the O-rings from the regular position
to the bucket boss.
3. Remove the pirs of secton A and B, then
remave the arm and the bucket,

B Install the Buckst
1. Clean the rernoved pins and pin hickes and
apply coat the grease o tham surfate.
2. Piace a new buckel in a stable position as
lustrated.
3. Connect the arm into the hole A, and the
link inte the hole B with pins
Install a stopper balt to each pin secureky

. Adjust the bucket clearance,

. Move the O-rings for sealing into the

reguiar position,

. Lubricate each pins with grease.

8. After install the bucket, start the angine
and low speed rotate the bucket to the
stroke end. Check if anything interrupts the
buckeat rotation.

m h B

et |

B Bucket Clearance (f Equipped with a

Bucket Capable of Shim Adjustment)

If tha bucket installed cdearance becomes

excassive, adiust dearance (o 4.1 to C.8 mm

by remove appropriate number of shims.

1. Stop the enging,

2. 1o remave shims, remove boits, washars
and flanga.

3, Aftar correct number of shim have been
removed, mstall flangs washers and bolt
Tightan balts.

4, After installation, make sura that clearance
Is &till correct

Bucket boss

14 Bucket link pin

4=d=5




MAINTENANCE BN

WHEN REQUIRED
REPLACE THE TEETH AND SIDE CUTTERS

* Personal injury o death can result from
buckat falling
* Block the bucket before changing bucket

| tooth or side cutter.
|

B Replacement Perlod of Tooth
Replace the bucket tooth when a wear hola
apoaars.

B Replacemant of Tooth

1. Drive the lock pin from tha womn tocth
Famove the 1ooih.

2. Clean the adapltor and pin kol

3. Install the new rubber pin info the tooth,

4. Install the new tooth over the adagptor,

5. Drve the lock pin through the tooth, wntil
the pin s flush with the tooth surface,

NOTICE:

After driving the lock pin, make sure the
lock pin fits snugly into the hale of the
footh.

B Replacement of Side Cutiers
1. Remove the mounting bolts and remowve
the side cutters.
2. Clean the mounting surfaces. Install the
new side cutters

Washer
Side cutter (RLH.)
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DALY

| DAILY MAINTENANCE AND CHECKS

B Check the Engine Oil Level

* Check the ol level with the engine
* DO NOT overfill the crankcase to avold

* NEVER cperate the engine whan ol leval

stopped. DO NOT check the ail leval with
engine running

engine damaged. Engine damage can
result.

iz abowve MAX or MIN marks.

A

1

2.

Place the machine on level ground, Stop
the engine.

Remowe the dipstick T and wipe it clean,
Insart dipetick ), then remove it again to
read actual olf level Install dipstick .

. Maintain the oll level to the MAX mark on

the dipstick . Add gil if necessany.

. Remove the oil fill plug @ and add ofl.

Clean and install the oil fil! plug &.

. Clesa the acopss door

B Check the Coalant Level

* Bteam penerated by hof fiuid under
préssura in radiator can cause personal
injLry.

Remove fillsr cap only when cool encugh
1o touich with bare hand, j

1

Dpen the accass door on the rear of tha
miachine,

2. Always check the coaolant level in the

rasarve fank. Maintain the coclant laval
betweaen the MAX and MIN marks on the
reserve tank.

Remove the cootant fill cap (1) and add the
cooctant If necessary.

. If the reserve tank is empty, check the

radiator level with tha engine stopped. Add
coolant o the radiatar and the reserve

Ol level gauge Fill neck

Reserve tank level
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W Hydrauiie Oil Level

II
* Always ciean arnu% EL plug bafore [ .

removing.
* DO NOT OVER FILL.
* DO NOT OPERATE the maching when
pil level i above FULL or ADD marks.

- <
e b s A L T T A I s 1 Pl

— Bucket position at the time of
checking the hydraulic oil level,

1. Place the machine on level ground and
fower the buckst to the ground, with the
arm and bucket cylinders fully retracted, as
shCWT,

ulic
:'ﬁﬂn @ Fin plug

2. Maintain the oil level betwean the FULL
and ADD marks on ihe level gauge.

3. Slowly loozen the fill plug o releve any Bnd
remove it to add ol § necessary.

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

B Fill Fuel Tank
Fuel can be added to the tank by removing
the fill cap on top of the fusl tank. Do nod
remeve strainer in the fill port when fill fuel
tank.
After completion of refueling, be sure 1o lock
the fusl tank cap to protect against vandaiiam,

BN Dust Indicator
Check the air filter dust indicator. If the
indicator is in the red zone, clean or replace
the alemeant.

See Senvioe the Fllver Elements. Resat button
Indicatar
After servicing, resel the dust indicator -
pushing in the resat butian.
Red signal Reflese
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| Water Sedimenter Fuel filter
with a water sedimentar

haintenance intervals .

= Chack Leval: Daily

* Drain tha Water and Sediment : When the
float loated up to the botiom of the filker in
the sedimenter.

Fuel ieaked or spllled onto hot surfaces can
cause g fire.

J

The water sedimenter is located on the rear of
tha engine.

1. Stop the engine.

2, Turn the fusi stop lever ta tha “closad
position,

3. Loosen the ring nut (& and remove the
Bowl 31 and the filter &,

4. Drain water and sediment inlo suitable
coantainer,

MOTE: Always dispose of drained fluids as
established by local regulalions.

5. Clean the inside surfaces of the body &
and bowl 3.

6. Clean the filter &

T.Inspect the O ring & on bowl. Replace
them i they are wom or damaged

8. Install a filter i fo the body. Install a spring
i and float ) into the bowl. Install the
bowd to tha body. Tighten ring nut (I,

8. Tumn the fuel stop laver fo the “opened”
position,

10. Priming the system. There should be
enough fuel in the system io allow the
angine to siart,

Keep the engine start switch key at ON for
a period of 20 seconds, which operates
the fuel pump and priming automatically,

NOTE: Do not start the engine until all fuet
Eyslam sanaca is complaied,
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DAILY

B Walk-Around Inspection
Inepect the opersior's comparment for
cleaniiness. Kesp it clean,

Inspect the lopse bolts, Tighten any loose
bolts, Regair if necessary.,

inspect any cracks in boom and arm pivot
area and cylinder mounting brackeis,
Fepair if damaged.

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

inspact and remove any frash build up in the
engine compartmeant.

Inzpect the cooling system for keaks, faully
hose and frash built up, Correct any aks and
remcve any trash from the radiator.

Ingpect the hydraulic system for leaks.
Inspect the tank, cylinder rod seals, tubes,
plugs, jcints and fitings. Comect any leaks.

Inspact and repalr travel dive eaks. Check ol
leval if isakage = noticed,

B Daily Lubrication
Parform the daily lubrication as reguired by
the Lubrization Chart.
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650 HOURS

| 50 HOURS MAINTENANCE AND CHECKS |

First perform previous service hour items
FUEL TANK
B Drain the Water and Sedirnent
NOTE: Before draining the water and
sediment, be sure to fill the tank with fuel,
The drain valve located under the fuel tank.
1. Open the drain vaive O,

2 Drain water and sediment imo suitable
containss

NOTE: Always dispose of drained fluids as
establishad by kocal regulations.,

3. Close the drain valve,

W Lubrication
Ferferm the 50 hours lubrication as required
by the Lubncation Char. Be sure to lubrcate
all eyfinder mounting bushings and pins.

% The following maintenance and checks
should be made in 50 hours for the initial time
anly.

Inferval given applies only ta penod of use
{break-in.}

= Ratum filtar replacement.
= Engine oll replacement.
= Engine all filter replacemeant,

4—F=1
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250 HOURS

250 HOURS MAINTENAMNCE AND CHECKS |,

First parform previous service hour ltems
ENGIMNE OIL AND FILTER

B Change the Oil and Filter

* Hot ol and components can cause personal
irjury. Do ol afiow hot oil or components fo
contact skin,

* DD NOT overfil the crankcase to avoid
engire damaged. Engine damage can
resut.

i * HEVER operate the engine when il level is

1

above MAX or MIN marks.

-

1. Stop the engine,

2. Remove the crankcase cil drain plug O Allow
the gil to drain inte a container. Install the
crankcase drain plug .

NOTE: Always dispose of used oll and filters & Fil IFﬂl-rﬂ cap
as established by local regulations. & Ol leval gauge |

3. Open the engine cover on the rear of maching.

4_Remove the used filter & by the filter wrench.
Clean the filter housing base.

5. Apply a light coat of engine ol to the gaske! of
the new filter

8. Install the new filker by hand. When the seal
confacts the base, tightan the fiter 3/4 wm
more by filter wrench. Do not avertightan,

7. Remave the oil fill plug &. Fill the crankcase
with oil. Refer 1o "Recommended ubricant 2 Filter cartridge
table.” Ciean and install the il fill plug 2.

B. Before starfing the engine, make sure the oil
|avel is between the two nolchas on dipstick

(=33
8.Start and run the engine at low e for two /9 Dipstick
minutes. Inspect for oil leaks. Stop the engine. i
10.Wait 10 minutes to allow the oil o drain back oo
into to the crankcase. Check the oil level '/nl-

Maintain the ol lavel to the FULL mark on
dipstick.
11. Ciose and latch the engine hood.

4=7=1
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250 HOURS
B Service the Filter Elamenis

* Service the air cieaner if indicated the red signal in the dust indicator with the angine |
running at high idie.

* Servige the air cleansar only with the engine stopped to prevent engine damage

* Do not clean the filker elements by bumpéng or tapping them,
Do not wse filtar etameant with the damaged pleats, gaskets or seals
Engine damage could result.

* When using pressure air for cleaning, wear & proteciive face shield or protective
grassas, J

" om——— T T

& Becondary element

Service the Primary Element

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

1. Stop the engina.

2. Relaasa the thres latches and remove the .—_1
service cover . \'.D

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

NOTE: Remove the seal unit of elemant gently.
The element is radially sealed by the element
geal unit and seal iuba, To loose the seal unif,
move the outer of element gently up and doun
or right and left ar tum the element to remove
i
Take out the element not to scatier dust
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4_Clean the inside of tha cleanar housing &
and service cover T,

NOTE: Clean the seal tube in the cleaner
howsing. Dusi on the seal tube causes dust
beak,

250 HOURS

5. Primary element @ can be cieaned with
comoressed air 200 kPa (2 kgfliom?®)
M,

Dirgct air along pleats inside of filter elemeant.

&, Inspect the filter element after cleaning. Do
net use a fiter element with damaged pleats,
gasket or seats.

NOTE; The used element may be useful to find
a foreign substance on the sesl surface of the
filter element, which can cause lsak. If the
striped dust is seen on the seal surface, tisa
symptom of dust leak. If such dust seen,
inspeact if there are foreign substances, on the
mside and outside of the housing seal fubs

7. Install a chean primary alemant 2. install and
gacufa the sarvice cover (T with tha valva &
at the battom.

MNOTE: Insert a new element correcily. Whan
the element seal unit is Inserted into the saal
tube, its seal surfaca |5 extended uniformly to
saal tha alemant. To seal the element mone
accurately, push securaly not the center but
the outer of the alement end surface.

8. Rese! tha dust indicater & by pushing In the
resel button,

9. I the dust indicator indicated the red signal
after starting the engine, change to new
alament.

NOTE: Mormalty a filar can be cleaned up to
five limes. Replace after five cleanings
ryaximum.

NO

Install
Primary Element

Indicatar
Reset butisn
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250 HOURS
Change the Secondary Element

* Always replace the secondary filter ndary elemant

element.

MEVER attemnpt to reuse i by claaning.
* The secondary fiter element should be

repiaced at the time the primary elemeant

i% serviced for five time.

J

& Cleaner housing
Primary element
Replacament: When replaced the primary
elerment with the secondary element. Valve
Service cover
1. Remove fhe service cover 0 and the primary
element (& from the air cieaner housing @,

2. Remove the secondary element @ from the
air cleanar housing & . Cover the angine
intake opaning

3. Clean the inside of the alr deanar housing 3
and service cover (I Remove the covering
from the intake opening,

Clean Seal tubs
NOTE: Clean the seal tube in the cleanar
heusing. Dust on the seal tube causes dust
leak
Indicator
4. Install the new secondary element & Resst button

5, Install the primary element & secure the
senvice cover (1),

§. Reset the dust indicator & by pushing in the
reset button.
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250 HOURS
H Clean the Fue! Filter Element

* Hot oil and components can cause
parsonal npury.

* Fuelleaked or Spalled on to hot surfaces

E can cause a fire.

Fuel filtar
with a water sedimentar

L.

The fuel filter 3 k5 lccaled rear of the engine.

1. Stoo the angina.

2. Turn the fuel stop lever @ o the "cloged”

(OFF) positicn

Loosen the ring nut &3,

Remave the cup @ and the slemant &

Cirain water and sediment into a suitable

container,

NOTE: Alwaye dispose of drained fluids as

established by local regulstions.

& Clean the inside surfaca of the cup and the
glament &

7. Insiall the clean element 3,

. Install cup & .Tightan ring rut .

8. Turn the fuel stop lever @ 1o the “opened”
(DM} positian,
NOTE: Do not start the engine until all fusl

sysiem service is completad,

L

o

B Priming the system
There should be enough fusl in the system io
gliow the engine to starl. Keep the engine
start switch key at ON for @ period of 20
saconds, which operates the fusl pump and
priming automatically.

H Change the Coolant
Coolant should be drained and changed
avery 250 service hours or six monihs.
However, when adding “Long-Life-Coolant”,
the drain pericd can be extanded 10 2 years.

Dirain the coolant agriler whanever the coolant
is dirty or foaming is observed.

See 4-2. 2 vears Mainienance seclion
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B Fan and Alernator Belt

* Hot components can cause parsonal
mjury,

* Btop the engine and remove the start
switch key.

inspect

Stop the eangine. Inspact the balt for waar and
cracking. To chack tha belt tansion, Push the belt
irwrard by hand apply BN [(10kg) force midway
batwean the pullays. Comectty adjested belt will
deflect 10mm.

Adjust
1. To adjust the belt, loosen mourting boli &

and &

2. Move the attemator in or oul a5 reguired to
abtaln the correct adustment.

3, Tighten mounting balis @ and .

4. Check the belt adjustment again after &
minues of angine operation ai rated spead,

Crank pulley
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| 500 HOURS MAINTENANCE AND CHECKS |

First perform previous service hour hems

B Check the Fixed BoltTorgue
When lcosened bolt or nut is found at daily
check, tighten it with lorque specifications

table.

1. Special torgue specifications
Special ighten is applied for main bolis as

illuetrated balow.
When replacing boltz, appbl malybdenum
grease to bolis, nuls, and bearing surface of

MuUts.

Then, tighien fham with speciBed torque.

500 HOURS

Items l Tighten paint “ren:l:::}: = THT::EH?EE ﬂght:ﬂ :lque
@ | Travel drive Bar @ M1a £5
& Sprocket Bara M3 56
@ | Lowser roller 18 M1z 108
@ | Swing bearing 19 M12 108
& | Swing motor Bar 10 M1z 108

Mewrton meter (M« m) is approximately the sama as 0.1 kg=-m

2. General torgque specifications
Cher than abova-mentonaed, refer the nest

table for forgues.
Thread |Wrench T oo High pressure-hose
et e Metric ' Matrc fing union mut
metric | (mm) coarss HT H.T. balt
i Mem | MNem Hese size | Tghten torque

M | 13 23 | 25 rch) Nem
Mio | 17 47 | 50 104" 25
M1z | 19 83 51 e 49
Mi£ | 22 134 135 12 59
M1E | 24 206 220 34 18
M20 | 20 412 450 ™ | 437
M24 | 38 715 | 813 14" | 167

FEE R
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B Change the Return Filter

* Mot oll and componants can causa pareonal |
injury. Do not allow hot oll or componsnts o
contad the skin.

* At operating temperature. the hydraulic tank !
iz hot and can be under pressura,

* Ta relieve the pressure from the hydraulic
tank, loosen the oil fill plug @ on the
hydraulic tank.

* Remove the retum filter @ onbl after the
engine has been stopped and the retum
filter is cood enough to toweh with yowr bare
hand.

-

1. Lower the bucket! on the ground and stop the
engine.

2. Raiieve the intamal pressure from the hydraulic
tank by lhosaning oil fill plug @.

3. Clean the area to keep dirt out of the flter base

4, Remove the used filter @ by filter wrench, Clean
thie filier bage &.

MOTE: This is a cartridge tvpe alement. it cannot
be reused.

3. Coat the gasket & of new filter with clean
hydraulic oil,

E. Install the new filtter & by hand. When the s=al
comacts the base. tighten an additional 364 tum
by filter wrench,

7. Btart and run the engine to fill the fiPter. Stop
the angine. Mairtain the oil level betwesn marks
on the level gauge. Add oil if necessary.

8. Pressurize the hydraulic tank, After fully
extending all the cylinders and loosen oil il plug
1 to supply air to the hydraulic tank, tighten
the plug again.

2. Start and operate the engin, Inspect for laaks
an the ofl fiter @

37 When operation braaker works, replace fhe
retum fittar every 100 hours operation,

1 Replace this filter in 50 hours for the indial time
ol

EO0 HOURS

@ FL|| piug

r by o] LB
H =y gy ¢ Py Vi B

Buchket position at the time of
sealing off hydraulic tank.
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B Change the Fuel Filter Element

—

* Hot odl and components can cause personal ‘
mpury,
* Fue! leaked or spdied on to het surfaces can |

causs a fire. J[

1. Stop the engin

2, Tum the fuel stop lever & to the "closed™[OFF)
position. Loosen the ring nut (@,

3. Remowe the cup @ and the elemeant @&,

4, Drain water and sedimant inlo 8 suitable
container,

NOTE: Always dizspose of drained fluids as

estabTishad by local regulations.

Clean the inside surface of the cup.

Install the new alement &,

instaii cup @. Tighten ring nut &,

Tum the fuel stop lever 2 to the "openad” {ON)

position,

MNOTE: Do not start the engines until all fuel system

sarvice is compisted.

8. There should be enowgh fuel in the system fo
allow the enghe to starl Keep the enghe stan
switch key at ON for a period of 20 seconds.
which operates the fusl pump and priming
automatically.

b Bl

B Replacement of fuel pump pre-filters

— L. U | ~
* Replace fuel pump pre-filters after the
engine sections cool down,
* Keep fire away from the pre-filters.
| * Wipe out completely split light oil since it
may cause a fire.

1. Lower the machine to the ground and step the
Enaine,

2. Place an ol recaiver under pre-fter ),

3, Remove pre-filter T from clamp &

4, Loosen hose clamps & and &, and remove
hosas @ and @ from pre-filter 3.

5, Fit hoses & and & to the new pre-filter @), and
fix them tightly with R hose clamps @ and @

6. Fit pre-fitter (I and fix it to clamp &

Fuel filter

(1) Fuel pump pra-filter

500 HOURS
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7. ARerraplacement, parform alr bleeding. The
procadura for replacement is the same as
that for fuel fiter element (4-8-3).

B Check the TraveT Drives Ol Level

Y CAUTION |
Whean the guantity of ol is found to have
increased abnormauy, it i necessary o
check the oil seal of the travel mator.
If the seal is leaking, contact a [H] dealer.

1. Position one travel diwe with oil drain plug &
at the bottom.

2. Ramove the oll levalifill plug @ Oil should be
to the bottom of the level plug cpening.

3. Agd oil through the opening of odl levelill plug
& H nacassary.

4. Clean the plugs @. Install the plugs &.

a. Perform precadure on the other travel drive.
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1000 HOURS

1000 HOURS MAINTENANCE AND EHEI’.:H’.E—|

B Change the Travel drive il

1. Position one travel drive with drain plug @
&t ihe bottom,

2. Remove drain plug T and oil levelfill plug
& Allow the oil to drain into a container.

NOTE: Dispose drained material according to
local regulation.

A} reduction
3, Chzan the plugs,
4 |nstall drain plug (3.

& Fill tha ravel drive to bottom of leve! plug (2 Oii levelffill plug
apaning.

ﬁemmhand&duﬂi Refill capacities

Engineoll |  0.33 Liter
API CD, SAESD |

6. Install of levelfill plug @

7.Perarm progedura an the other travel
reduction

8. Start the engine and allow the travel drive to
urm through sevaral cyicles.

8. Btop tha engine, check the oll level.
10. Chieck 1he drained oll for metal chips or

particles. If there are any, consult your [HI
dealer.

A-5=1
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1000 HOURS
B Change Hydraulic Dil and Clean the Strainer

* Hat ofl and components can cause perscnal
injury. Dig ot allow hot all or components (o
contact the sk, |

* Al operating temperature, the hydraulic tank |
it hot and can be under prassura,

* To relieve the pressure from the hydraulic
| tank, loosen the oil fili plug I on the
|  hydraulic tank,

* Relieve the tank pressure with engine off by
removing fill plug siowly to prevent bums
from hot ail

e F

1. Ptace the machine on level ground, with the arm ﬁ

and bucket cylinder fully retracted and _ i

attachments lowered, as shown. Stop the : Wm

E&ngene. g _ W
ng . =

2. Refigve the internal prassure from the hydrauiic = : -'.:_-

R PO T VST - = A
tank by loosening the fill plug @ Bucket position at the time of
drain the hydraulic oli.

3. Clean area tharoughly to keap dirt out of strairer
cover unit 2 and fill plug O,

4, Famowve tha oll drain plug & Drain oif into 8
container. Drain il in all parts of the hydraulic
system thereafter,

NOTE: Always dispose of used ol as established
by local regulation.

5, Remove the suclion hoses @ Remove the bolts
(% ard the strairer cover undt @ /strainer & from
the hiydraulic tank.

B. Inspact tha O nng & and replace i if damaged.

S Dreinplvg @ sirainer cover

7. Clean the inside of the tank with the clean ail,

8 Cilean and Install the strainer cover unit @ /
strainer [ and the suchon hosas @,

5. Clean and install the drain piug &
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TENX
1600 HOURS
10.Fili the hydraulic tank with oil, See
Racommended Lubricant Table,
11. Start and cperate the engine at idling speed (o F;," plug

for fise minuets.

12. Operate the control levars to allow the
hydraulic oil to circulate through all mydraulic
circuite,

13. Lower the bucket to the ground with the arm
and bucket cylinder fully retractad and stoo
the engine,

14. Maintain the ol level betwaen FULL and
ADD marks on the lavel gauge.

15. Pressurize the hydraulic tank,
Ralsa the boom with the arm, boom and
Buckat cylindar fully extended.
Reamove tha fill plug @ and then instal fill

plug again.

16. Lower the bucket on the ground and siop
the enging.

Bucket position at the time of
checking the hydraulic oll leval,

Hydraulic Oil Change Intervals for
Breaker Works.

Hydraulic oil should be changed in avery
00 service hours.

Bucket positicn at the time of
sealing off hydraulle tank.
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ZYEARS

| 2 YEARS MAINTENANCE AND CHECKS |

COOLING SYSTEM COOLANT

T L T —— @ Radistor cap

* At pperating lemperature, the engine
coolart is hot and under pressure,
* Steam can calse personal injury. |
* Change the coolant only after the engine |
has been stopped and radiator cap is col |
erough o touch with your barg hand,
* Remove the radiator cap slowly 1o refieve
Pressure.
B Change the Coolant
Coolant should be drained and replaced every
250 senice hours o six manihs, However, when
adding “long-Life-Coalant”, the drain perod can
be extended to 2 years,
Dirain the coolant earliar whenaver the coolant
ts dirty or foaming is cbeerved.

1. Place the machine on the firm and level ground.

2.Loosen the radiator cap @ slowly to relieve
pressure, and remove the cap,

3. Open the radiator drain valve @ and allow the
ceclant 1o drain inte a container.

4, Ramaove the drain plug & allow the coolant to
drain into 2 container. Drain plug is located
under the injection pump on the froni side of
cyfinder body.

£ Close the drain valve 2 and drain plug 3. Fili
the system with clean water and cleaning
solution.

€. Start and operate the engine for 1/2 hour. Stop
the engine and crain the cleaning solution.

7. Flush the system with water, with the angine
stopped, untl the draining water becomes clear.

B. Close the drain vaive @ and drain piug 3. Flil
the syslem with clean waler and operate the
englne for five minutes. Stop the engine and
drain the waler,

9. Repeat step 7 saveral imes, if necessary, until
the drained water becomes clear.

10, Add the cootant solution. See next page.
11. Operate the engine for five minutes with the
radiator cap @ off.

4=10=1
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12. Maintain the coolart level to the fill port neck.

12 Replacze the cap gasket if the gasket is
damaged. Install the radiator cap 3.

14, Maintain the coolant level between the MK
and MIM marks on the reserve tank.

B Clean the Qutside of the Radiator Core

When the radiater core is clogged, the cooling
air flow is interrupted lowering the cooling
efficiency.
Remowve dust or debris from the radiator fins.
Clean the radiator with & pressurized air, high
pressure wabter orsteam at 500 hours interval,
Whenever the radiator is found to be closed,
clean it &t any fime.

B Selection of coclant

Leng-Life-Coolant (LLC) is supplied to this
machine bafore shipment

This is @ coolant provided with proper fies of
Antifreeze, comosion-progf and fouling-proof,
Its long lasting effects will maintain the
machine free from coolant exchange for 2
years through summer and winter segsons,
The Long -Life-Coolant is therefore
recommended for use with this machine when
exchanging fis coolant.

W Mixing Rate of Long-Life-Coolant
The mixing ratie of Long-Life-Coolant with
water determines the freezing point
Salact the mixing ratio for a freezing point
lowar by 5% than the expected lowest
atmosphernc temperaturs,
Mormaliy, the Long-Life-Coolant is used
under a mixing ratic of 30 fo 50%,
i the mixing ratic is less than 30%,
occurrence of rust is feared and when it is
over 0%, overhesting iz feared and sealing
components may be deteriorated quicker
than usual,
Mearwhile, use city water o mix with Long-
Life-Coolant.

Reserve tank level
; T
Freezing point, .. ( _ |
¢C) | 15 26 | =35
Midng refion |
%) I i | 40 60
Quansty of |
LLE (L) | 1.1 | 34 | 18
Cluantity of
ter (L) 25 22 1.E
Cooclant Total | Engine proper; 0.8 L
amount 3.6L

Fadiator and
other proper @ 1.8L

Reserve mnk : O BL

4-10-2
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UMUSUAL

| UNUSUAL OPERATING CONDITIONS

Special problems in maintenance and
cparation are caused by unusual conditions
such as extremes n heat, cold and humidity,
high altitude, salt water, and dusty or sandy
work sites. When operating under such
condittons, special pracautans must be taken
to prevent machine damage, minimize wear,
and avoid cemponent deteraration

B Extreme Cold

In pericds of extreme cold, the problems of
freara damage, inadequate lubrication and
batiery falure may bacome partcularly troubba
- soma. With tha onset of very cold weather, it
is advisable fo "winterize” the maching by
senvicing the cooling system and switching to
the jubricants recommendead for cold weathar
psage.

Fallow the recommendations below whan the
maching must bé oparated in vafy cold
canditons.

1. To prevent freezre damage to the cooling
system and cracking of the angine biock
or head, drain and fush the cooling system.
Clean the radiator exterior, making certan
ihe air passages through the core and the
cocling fins are free of foreign matter.

Refill the cooling system, adding an
antifreeze solution recommended by the
engine manufacturer in an amount and
strength appropriate io the anticipated
temperatures, A comosion inhibiler is
recommended,

Mever use a chromatic basa cofrosion
inhibitor when the coolant contains athyl-
line glyeal, Use only non-chromatic base
inhibitars.

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

2. Condensation in the fuel tank contaminates
e fuel supply with waies, which can freeze

. |Fthe machine is not to be run. water may |

in the fuel Enas and block the fusl fiow ta
the engine, To minimiza this possibility,
keep the tank as full as is practical during
codd weather.

Thiz may entail refiliing the tank more
frequently than usual, bul the
inconvenience is small compared (o
tlearing a blocked fuel line.

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

. Lubricate the machine with the lubricants

recommended for cold weather operalion
in the Lubrication Section. If necessary,
change the engine oll and other (ubricants
in order to conform o the recommen-
daticns

. Tha battery ls more likely to sustain freeze

damage if not kept fully charged because
its alectrolyte will freaze at a higher
temperature than that in a fully charged
battery. Be certain the battery is charging
whean the engine is running and use an
extarnal charger to restore full charge when
the maching is not being operated,

The battery can discharge if snow or ice
shor circuits the termmnals. Keep the
battery posts and cable connectors clean

and dry. Remove any corrosion with a
eaiution of soda and watsr,

Durlng extremely cold weather, it is
advisable to remove and store the battery
in a heated area when the machine is to
remain idle avernight or for any extended
paniod,

Water added to the bafiery can freeze
before it mixes with the elecirolte,

During very coid weather, add water to
the battery just prier to, or during |
operation of the machine.

be added if an external charger is |
connected fo the batiery. |

L J

4 —11=1
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LiNUISLLAL

5. Special attention must be given to the
Fydraudic ofl during very cold weather.

BEFORE aftempting any working

operations, warm up the hydraulic olf as

described in "After Starting the Engine |I
| on Sheet No. 3-6".

J

. Althe end of the work pariod, or whenever
the machine is to be left idle for extended
periods, prevent it from baing frozen to the
ground by parking it on wood, concrete,
asphalt ar mat surface

W Extreme Heat,

Like extrame coid, extremse heaf reguires thet
precautions be taken with respeci to the
cooling system, the battery and lubrication.
Frotect the mechine by performing the
following recommended procedures:

1. High temperatures necessitate the use of

lubricants which are both more viscous and
which resist deterioration st higher
operating temperatures. Refer to the
Lubrication Seclion and lubricate the
machine using the lubricants
recammended far the expected
IEmperaiunss.
Crankcase oil s particularly important
because it helps dissipate heat, Check the
il level frequently and add oil as required
o maimain required level. Too litle oi will
hinder heat dissipation.

£. Toensure proper coolant circulation, drain
and flush the cooling system, clean any
foreign matter from the radiator cooling fins
and through-core air passages, replace
defective hoses, tighten hose clamps,
tension the water pump drive belt properly.
aliminate any leaks detected and fill the
systam with a 50% solution of ethylene
glyesal.
A corrasion Inhlodar is recommendad.
Engine overheating due to loss of coolant
will most often be corrected by SLOWLY
adding coolant while the engina is running
at FAST IDLE. Should this fall 1o corract

the problem, drain and flush the system
and refill with fresh coolant (S0% solution
of ethylene glycol) and a corosion inhibitor,

Aliow the engine to cool before draining
and flushing the cooling system.

Water containing more than small
concentrations of sall or minerals should
not be used in the cooling system, Salt
facilitates corrosion and minerals deposit
an the coolant passage walis,

Baoth procasses inhibit propes cooling

3. Increesed evaporation rates will cause the
battery elactroiyte lovel fo fall more rapidly
during very hot weather, Check the level
frequently and add distilied water as
required o maintain the proper level.

4, Ajr circulgtion around the engine and
battery must not be restricted. Keep air
intake and exhaust opepings clear of
leaves, paper ar other foreign matter which
may resirct air flow.

&. Keap the engine clean of dirt, grease and
other substance 5 which Inhibit haat

dizzipation.

§. Operate angine at full throte when digging
of tracking maching.
Run fha engine only when engaged n work
ocperations or whan traveling the machine.
Avold prolonged periods al idle and shut
the engine down if operations are

intemupted.

N Sandy or Dusty Work Sites

The prezence of large amounts of sand or
dust at the work site can contribute to
accelerated compenent weather. Either
subsztance will act as an abrasive when
deposited on moving parts of 1he maching.
This preblam can be alleviated by increasing
the schedule of lubrication and by servicing
breathers and fillers at more frequent
intervals. Follow the recommendations bekow
whan operating in sand or dust on a regular
basas.

4-11-2
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1. Keep sand and dusi out of the hydraulic
system by keeping the reservoir filler cap
tight and servicing the hydraulic system
fitters frequentiy

2. The fissl system should be kept fres of sand
and dust by kesping the tank filler cap tight
and servicing the fual fitters frequently.

3. The engine breathers and air cleaner
should alse be serviced frequently to
prevent sand and dwst from enfaring the
engme, The engine oil and ol fiter should
be changed at shorter than normal intarvals
to ensure & clean oil supply to tha engine's
moving paris

4, When lubricating the machine, thoroughly
claan each grease fiting before attaching
the grease gun. Pump genarous amaounts
of grease inte all lubrication points, using
the fresh grease to pump out old.

5, Adequats ground bearing support may be

required for the tracks when operating in
=oft sand. Be alert for signs of track digging
into sand during operations, It may be
necessary to back off and fill in area where
tracks dig in.
The increased frequency of iubrication and
service discussed above should be
determined by observations made at the
wark site. Inspaction will determing how
lomg # takes for lubricants, breathers and
filters to accumulaie unacceptable
amounts of sand or dust. The freguency
of lubrication and service should be
adjusiad accordingly.

B High Humidity or Saltwater

In gome locations, such as coastal areas, the
maching may be exposed to the gaterorafing
effects of sait, moistura, or both. To protect
exposed metalic surfaces, wiring, paint and
other tems, keep them dry and well lubricated
where salt or high humidity are encountered.
Folow the recommendalions beiow when
operating in these conditions.

1. Make frequent inspections for rust and
cofmasions and remaove them as soon 28
they are detected. Dry and paint exposed
srtaces after rust and comesion have besn
ramoved.

2. Whera paint may nol be appbed, such as
on polished or machined surfaces, coat the
area with grease or lubricanrt o repal water.

3. Keep bearings and their surrcunding
surfaces well lubricated to prevert the entry
of water,

4. MWever use saliwater in the cooling system.
Intermal comosion will ocour and all paris
will have io be replaced.

5. Hoze down the machine perodically when
working in saltwater, If necessary, use an
ol soaked cloth to clean moving pans.

&. If the machine is submerged, be sure it s
never submerged in water deeper than
Upper crawler balt
f the machine exceeds this limit,
disessemble, clean and ubricate he lower,

W High Altifudes

Variations in alfitude aiter the fuel-air mixture
burmed in the engine and affact the engine's
performance. Af high altitudes. atmoaspheric
pressures are lower and less oxygen s
available for combustion of the fuel. Above
1500 meter, the engine fuel setting may have
to be changed to ensure proper parformancs.
—onsult engine manufacturar should this
problam answer.

Keeping the air cleaner clean and free of
obstructions will help alieviate high alfitude
problems,

At high altitudes, closaly menitor the engine
tamparature for overheating.

4-11-13
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LONG TERM

["LONG TERM STORAGE |

B Before Storage
To protect the cylinder ods, set the machine
position in the nght illustration.
(To prevent the cylinder rods from being P —
rusied )

To store the maching from long term, follow
the naxt procedures.

S e T

* Clean parts of the machine and &tore Bucket position at the time of
indoors. long term storage.
If you have to place the machine outdoors,
choose a flat place and cover the machéing.

= Be sure to perform fill the fuel, lubrication,
and ol change.

» Apply grease on the exposed part of the
hiydraulic cyfinder piston rods.

* Store tha battery after move the negative
terminal and covenng it or dismounting the
battery from the machine.

» Lock the contral levers and padals with the
lock lever and pedal lock.

B During Storage

If you have to operate the machine indoors
| to prevent rust, keep good ventiation and

|
i

gas peisoning by window or entrance.

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

W After Storage
After long term storage, foliow the nesxd
procedures before operating the machine.

= Wipe away grease on the hydraulic cylndar
rods

« Ba sure o perform fill the fuel and
lubrication.

4121
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HYDRAULIC SYSTEM PRESSURE SETTINGS

1. SET PRESSURE Hyd. Oil Temp. : 50 to B0°C

) G-une | II.I"ﬂlu'\E Maintenance Std.
Refef Valves Ports Locations MPa (kglicm2) Rl
| ?ﬁﬁﬁw P1 MR1 20.8 "} (21077 ) Max. Enging RFM
iid
B Arm
| | Travel (iLH) P2 MR2 205709 (2107 Max, Engine RPM
i | Servipe
i <
mﬁfﬁ; P3 MR3 18174 (185%) | Max Engine RPM
__Boom [Raise) A1 Lo ORT |
\..Boomflower) | orl
L — 1™ he TlLCORTT] 245 pepsey) wr
0 o I am (Bul) oRZ at 5L/ min Min. Engine RPM
g . Bucket (D] F1 oR3 1 i
208 TR 10 )
| Blade (Lower) | P3 oRs | T
B 1 swing pa SWR i‘éﬁ? Min. Engine RPM
a
K P1 (LH}
Remoie Contral P4 :| PP 2.94°12 (3073 Max. Engine RPM
SWR reliaf valve
Z. GAUGE PORTS & {Upper Av side; lower By eide)
RELIEF VALVE LOCATIONS
Lowering  Extanding rsgiatie
oy e, Overicad
ORdA oR2 MR DR
E'Tl i
1
- |
@)
] -
L EE RN
5 {:} L
U
' gauge por
MR OR2 MR2 Q@ n:Emﬂjgg_hﬁE:t

Full the am | e
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3. Main Relief Valve.
2-1 Measuring procedures.

Frogedures

Mote

Condisinns

1. Engine spead: Maxcimem
2 Chl teampersture; 45 - 55°C
Bt

Imgtallation of a gauge: Remove the cap for the
coupling assembly, and install a gauge
coupling. For the gauge coupling, see page 4-
134,

Whan no gauge couphing is avaliabie, siop the
engine to release the pressurized air from e
fydraulic tank. Then remove the coupling
assambly and mount the gauge.

Aftaf instefiation ofthe pauge, pressurize the ai
in the mydraulic tank.

Meaguring
procedures

2

e

== )

L P

4,

. MR (P1) Main relief valve

. MRZ2 [P2] Main rafisf vaie
. Etart the engina and move the am cylinder to

. KME3 [P3) Main relisf valve
. otart the enging and mowve the boom Swing

. Rum tha engine at the mazimum spead.
. DOperaia the boom swing pedal at the full stroke

[Caution]

Start the engine ang move the boom or Bucket
cylinder to the sircxe &nd.

Set the engine spesd fo tha maximum.
Dperate the booen or bucket cylinder a5 the full
stroke and hoid it there,

Fead oul the pressure indlcated an the gauge
during &ir release,

If the pressure is 2068 MPa (210 kgliem?) or
lowar, pressure adjustmant & requined.

the stroke end.
et the engine spaed to the maximam.

Cperate the amm lever at the full strokeand hoid |

if there,

Read oul the pressure indicaled on the gauge
during air misasse.

if the pressure is 206 MPa (210 kgffem?} o
kowyesr, prassure adjustment is reguired,

cylindar to tha stroke and.

and hold § there.
Fasd out the pressure indicated on By gauge
during air releass,

Do not remave the gauge por plug
uritil air pressure has been relieved in
[mﬁmMMHmh |

J

If the pressure s 18.1 MPa (185 kgfcmé) or

lower, pressure adjustment is requined I

Fthe cylindar internal keakage is savera, tha
refief pressure will dacline. n such & cass,
reieasa the ar at the both sides of the oyimder,
Algo check other cylindars. (#1 for the boom
and bucket PZ for the arm; and P2 for the
blade or swing)

3
:
B
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3. Main Relief Valve,
3-2 Adjusting procedures.

Frocedures | Mote !

Condisions | 1. Engine speed. Maximum ' |
Oil termperatung: 435 = 550 | 1
3. Instaliaton of a gauge: For coupling assembly Do not remove the gauge porl plug |
W18, a sheet-iype adaptor is wsed. For | untdl & pressure has been releved in
pressure measyrement, the pars shown on | | hydraulic ank.
the riaht colurmn & reguired. | i
+ When no gaupe coupdng |s avalabie, stop the |
Engine io refease the pressunized air from the |
hydraulic tank. Then, remove the cowpling A R—

assemibly and mount the gauge. 3 i
it Tt

ka

1- {
a_{_:-._‘ ﬁ: 200 - 16,400 (Gauge)

\

Adjusting | Take the same adjusting procedures for MR,
Procedues !I MR3, and MRS,

1, Loosen Losk WNut T
Z. Tum adjusting screw & using a hexagon The parts for gauge connaction |

wrench bo adjust the screw. shown above are handlad as
* When the screw (s tightened: the pressure | pans.

wil increrss,
* When the screw is loosened: the pressure

wil decrease.

(The amount of preéssure change for one fum
of the adjusting screw: approx. 2.8 MPa (100
gl )
3. Fixadjusting screw (& using & hexanon wrench
and tighten lock nut ).
4 Measure the pressure.
Take iha above procedures 1 to & until the
specified pressure i5 obtained

* Wvhen there | no changa in the pressura even
afber adjustment:

———

1. Thisis caused not by the wear-out of the spring,
bt by the biased wear of the adjusting valve
and fne pressure reguiating wabes, fee inclusion
of dust or clogging. Therefore, remove the
valve io disassemble and check it

ik

Front sida of
the maching

Cross section of the relief

4-13=3
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4. Over load Relief Valve,
4-1 Measuring procedures.

Procedures |

Condisions

1. Enging speed: Low idling

The set flow rake of this valve i5 5 beralmin, and he

flow rater becomes nigher than the se value at a high

enging speed, in which casa highar pressures ars

indicated. Be sure to run the engine at 8 low speed.

Ol ternperafure; 45 - 55°C

Inastallztion of a gaupge: Remove the cap for the

couping essembly, and insiall a gauge coupling.

= \Whan no pawvge coupling = evailable, stop tha |
engine 1o relesse the pressurized air from the
hredraulic @k Then, remowe the coupling assembly
and mount the gavge, Afler installation of the gauge,
pressurze the air in the hydraulic tank

B

Do not remeve the gauge port plug
uritil air pressure hes bean relleved in
hydraudic tank.

4. Betpressures: Sae the tabse for the oot pressunes,

5. Setthe main reliel pressure temporarily. i
The cverioad reliaf pressure s sai highar than the |
main refie! pressure, Thatefors, the masn relief |
pressure Needs 1o be set higher than the overices |
relisf pressure.

Termporary sedtirg of the main refief pressure

1) Loosen the lock nut for masn rellef pressure and
tightan the adjusling sorew by 180" o tighten {he
fightening lock fd.

21 ARer adjusting tha overioad ralied pressur, loosen
thi bock nut for main refiel pressure, loosen the
adjusting serew by 1807 ormore. Retum ihe pressums
to the set value or less and thereafler makea
adjusiments at the fphtering skie.

Measwming

Cherioad relief for rassing the boom (QR1) s explaired
bealow, Take the same procadures also {or other valves,

1. 2sithe main reliefl pressure tempararily. l

2. Efartthe enging and run £ al 3 low speead.

1. Raise the boam 1o the stroxe end of the opindar and
operate the control lever at the full stroke. Hald the
tever with the pressure refeved and read the gauge.

4, When the presesurs s 226 MPa (230 kgflom®) ar
Icwar, preesure adjustment is required. (S the resd
page)

* The preasure is 24,5 MPa (250 kglicen®s only for tha
buckel,

&£, \Amen the pressure i nofmal, returmn e main relief
pressufe to the sel value, (For the sdjusiing
procedures, see the above-mentionad item for
Congiions

g, Fl-em:ru'erlh.a gauge couplng, and fix the cap an fhe

coupling assambly, |

= |nthe case of & gauge adagtor, stop the engine and
rernowve the prossurEed air from the hydraulc bk,
Remove he gauge adapbar Bnd wind a seal tape
ground the thread portion of the coupling assedmibdy
After installgtion. pressuraa the air in e hy'drausc
fank. (See Page 4-E-1.)
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4. Owver load Relief Vaivea.
4-2 Adjusting procedures.

Procedures

Adjusting
procedunes

e

Sat the main relief pressune empocafily,

Star the engine and run it at a low spesd,
Operate the control lever of the valve o be
measured af the full stroke. Hold the levar
when the cylinder comes to the stroke end
{raliedy,

. Lopsen ok nut @ of the cveroad relief valke,

Using a hexagon spanner, adjust adjusting
screw (1 10 the s=t pressure at the tghtaning
gide {the pressyre Increasing side). If the
pressure is higher than the st value, or when

the adjusting screw is Bghtenad maore than the |

sat pressure, lposen it until the pressure
becomes the sef value or lower, Then, adjust &
again &t the tightening side.

after adjusiment, flxing adjusting screw 2 by &
hexagon spanner, tghien the ook nut

. Aftes locking, check the pressura.
- Repsat the procedures starting from item 3

above until the saf prassure is obiained.
‘When the pressure is noomal, retwrn the main
relief pressure fo the set value. {Far the
adjusiing procedures, see the llem for
Conditions. )

. Remowve the gauge coupling and fix the cap to

the coupling &ssembly.

In the case of gauge adaptor, stop the enginge
and remowve the pressurized alr from the
riydrauliz tank, Femove the gauge adaphor and
wind @ seal tape arcund the thread porlion of
tne coupling assembly. After insiafiation,
prisssurize the air im the hydraulic tank.

Lﬂ'I.E' bucket to the ground.

Do not remove the over load relisf |
valve until air pressura has bean |
refieved N hydraulic tank and owsrsd |

h

I

-.'—_!:_-
== R 1 1 A

Lock na

Spring
]usllng Serew

Cross section of tha relief

4-13-5
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8. Swing Relief Valve pressure Measuring & Adjusting Procedures.

Procedures

Mote

Condsions

1,
Z
3

Enpine speed: Low

il termperature; 45 - 85°C

Instalation of & gauge: Remove the cap forthe
coupling assembly P3, and install a gauge
couping,

When no gauge coupling is avaiable, stop the
enging 1o relsges the pragsurized air from tha
hydraullc tank, Then, remave the coupling
asgembly and meunt the gauge.

Afr instaliation of the gauge, pressurtze the ar
in the hydraulic tank.

|

1
1. Make the bucket dig into the ground in the

posture shown in the right calumn, Then,
operating the swing lever slowly, relleve the
pressure and hald it

hake measuremants by performing fight or lef
B

[Motes]

1

2

Canfirm beforehand that the pressure of the
main relel valve is nomal

The pressuré changes depending on ihe
anging Spedd.

When the anging runs idling: the prassure is
neasly the set vaies,

Whan the engine runs at the maximum speed.
8 pressure higher by & - 15 kpfcm?® is detected.
(Thiz alao differs depending on the oil
temperaiure. )

| Adjusting

. Any ceourrence of biased wear of the piunger,

inclusion of dust, or clopging of tha hotes will
lzad to = decline n the pressure.
Disagsembiing and checking are themfore
required

When the pressure |5 st lower, replace the
rehief valve assembly with a nenw oneg

Lipper sfruciure movament Ga cause
parsangl injury or death,
Toy prevent struchung mowement

Do not remove the gauge port plug
undil air pressure has been refeved n
hydrauls lank.

Gauge couping
Make the bucket diginto ——_
the ground to stopand =~ T
relieve the swing pressure,

-

Posture taken when the swing
pressure is being measured

Rulief e )
iLippar &Y side; Lower BV sige|

Relief valve position

Figbon Baning Punget .
S AT -24

|

Ralisf valve assembly

4—-13-8&



15MX

SECTION& PERFORMANCE STANDARDS

TABLE OF CONTENTS

Subject

Engine pe.fm-rnm ........................
l-l-:r-drauli: P:Egaum ..........................

Spood Stroke (Control Valve) -

Swing (Operating Speed. Matural Drift)
Traved (Traval Speed, Trave! alignment,

Dnﬂﬂmhrﬂ;awlerbﬂﬂ-----

Boom Cylinder Epaed
Amn Cylinder Spead -

Bucket Cylindar Spasd - -+ -----c--c oo

Blade Cylinder Speed -
Boom Swing Cylinder Speed -
Cylindar Drift - rid




PERFORMANCE STANDARDS

15X
15NX |
1 J| NOTE
ITEM UMIT [STANDARD| ALLOW ALLOW |
_inata:l RPM. ("E‘I;F_M 2300 - |' |
kw a.7
w Hegos Cunpus ps) | (132 -5% | l
— - M= AT SiEa0 1 1
g Wao. Torque w,_rr"ﬁ] (4 B411800) —% | |
W | High Idie {No load] | v, | 2460 | 2460450 | @
Low Idle (No foad) | P7, | 1250% | 1250450 | |
T BT | 206
L | Biod) | piod | !
] [
S |Am | T T | .l
| & T '
i} | Bucket T = Cen
& lom Mpa [T1EZF | 182w i)
0y | SWing (185%) | (155:%) | o
= | P 083 | 208
E 21031 | (210%)
18,1 TREN
Boom Swing (853} | (853
z Blade T ]_ T
Booo:
Rislsall 1.2403 | 1.2405
ArmvinOut 1.240.3 | 123205
E Bekeal 1.040.3 | 1.0=0.5
| Swing:Right/Left ke | 1.0:0.3 | 1.0405 g
E Travel: 18504 | 1.8607 _|_ Btmngﬂ
% Forward/Reverse =S g |
Eoom Swing:
RightiLet 8,005 | 8.0=10
Blade:
Raisa/L cwar 23404 | 2310
Throtile | 40404 | 4.041.0 I
= Moasunpment from
Boom I! the outsice is not
. aliowable due to the |
Arm 0 - hydraulic remota
w ' corimal tepa.
¥ |Bucket {For measuTemen,
E | Tamove the spost |
= | Swing ! caEs. |
[«7] [milig] I 1
g Boom Swing | i
1 + Mechanisl vpe
& Travel 7.0 _ | Check aid sdjis II
| Senvice | et
‘Blade , 1




PERFORMANCE STANDARDS

1oNA

ltam

CONDITION

15X

ETANDARD

ALLOW

| STANDARD

ALLOW

SWING

Uppar Aoats when
swing operation is
glopped. (Erake
working angle}

Engine : Rated R FM.

Qil tarmp. - 50* to BO*C

Fully refracted bucket cybnder
and arm cylindar.

A palnt pin posftioned to b
harizental wikh bocem foot pin,

Boam feot pin

Arm peint

Feium lever to neutral after
rotating 20° with no load,
Measure fioating angle afher
| stop the machina,

20
+10°

Below
35{

Operating Speed

Engine - Rated R.FM.
OF bermp. @ 50° 0 BO°C

Fully retracted bucket cylinder
and arm cylnder

Arm point pin positionad to be
horizontal with boom foot pin,
Measure ime reguired for two
furns after one tum s made.

12.6 g
%+ 0.5 sac

Below
14 sec

Engina:Low kdling

Ol tamp. 50" to B0°C

incline angis; 15

Fully retracted bucket cylinder
and arm cyindar.

Arm paint pin poettioned o be
harizontal with boom foot pin.

Slant surface crosswise.
keszsure drift angle afer &
minuies,

Bealow

f-1=2



PERFORMANCE STANDARDS

1EMNX
1 15NE
| .
o CoRDHOn | STANDARD| ALLOW. ||STANDARD| ALLOW,
TRAVEL Engine : Rated RLEM. Rubber shoe Rubber shoe
Oil temp. - 50° o B0°C . M|
High Speed |High Spead |
Travel Speed odsec | belew ||
{ 5 1
Level solid ground +1088c | 11 sée
[‘ﬂmmquirunfnﬂummel mellmﬁm I
after & m taka of. 17.088c | belew |
% 1.0 s8¢ 19 e |
&/7 b Sieel shoe Stewl shoe
High SpeedHigh Spead
Em 10 m 0.3 sec Daiow
+ 1.0 sec 17 sec
et Low Spead | Low Speed
17.5 sec below
£1.0sec | 20sec
|
Travel Alignment | Engine - Rated R.PM. |I
Qil temp. : 80" to BOMC |
|
Measure fuming distance
{ % ) after 10m travel. Balow + Balow
500 mm || 00 mm
mp Sl |
10 m |
|
Engine : Low idiing '|
Qil temp. : 50* to BO°C [
Measure drilt grawity In 5 100 mm | 300 mm
memules. S rin 5 min
5. 1
Time for | Engine * Ratas R.BM, " !
Crawler belt Qil temp. : 507 10 80°C J
Measure time required for five | High Speed (High Speed | |
furns after ons tum, 150sec | below |
+10sec | 1B0sec | |
| Low Speed |Low Speed | -
ZE5eeC below | |I
t10s8c | 32 0sec | I
! II |




PERFORMANCE STANDARDS

15N,
15Hx
lfzm COMDITION
STANDARD| ALLOW. ||STANDARD] ALLOW,
BOOM Engine - Rated R PM. With canooy Wilh canopy
CYLINDER ol t2mp. ¢ 50" to 50°C |
SPEED _ |
Raige Below
2.0 sac 3.5 g
t 0.5 85
Lower Below
2.6 wen 33 gec
I
Arm and bucket cyfnder fully With cabin With cabin
retracted, Withaut reasuns
cushion siroke.
1. Meassus time 1o ralss boom
from ground level to
miaEmum hesght -_ —
2. M=gsure time 1o lower boom
. | 1
from maximum hesght to | |
groumnd level j
ARM Engine : Rated RLPM ,'
CYLINDER Dil temp. - 50" W a0*C
SPEED Am in Beiow
25 eec 34 sac
& 0.5 sec
Divided Equally
Measure ime for full extension ';“:g‘;’ ::m"
or retraction of cylinder, -ﬁﬁm i
Without measure cushion =
stroks.
BUCKET Engine : Rated A.PM |
CYLINDER O ternp, | 50° 1o &0°C |
SPEED |
Dig B i[
2Bmec 215 sec
# 0.3 g8
|
Divided Equally
Crig Below
Measure time for fullextengion | 2.188¢ | 28sec
or retraction of cylindar. £0.3sec




PERFORMANCE STANDARDS

15MX
i 15N, |l
Ite CNOITION f
m | o STANDARD| ALLOW. |/STANDARD| ALLOW.
BLADE I Enginz - Rated R.PM. j
CYLINDER Ol temp. | 50° 10 80°C Hoist B [
SPEED i 1.8 seC 2.4 sec
x 0.5 sec
Lower Below
| Measure time for ful Shmac | 31sma
+ (0.5 sec
| |
BOOM 5WING } Engine ; Rated F.EM.
CYLINDER | Ol termp. : 507 1o B0*C
SPEED j kol Laft Below
i S3sec | f4sec
+ 0.6 58z
Right
| )
Right Balow
| Measure time for full extension | 4 nean 5.1 800
ar ratraction of cylindar -0 F gae :
Without measure sushion '
sircke.
CYLINDER Engine | Stoppsd Hoam I
DRIFT Oil temp. : 507 12 B0°C Cylinder: '
balow Badors
Bucket ioad:Mon lesd 10mm | 20mm
Fully retracied buckst ylinder
and arm eylinder,
Arm paint pin posiioned tobe | &M
Measure the variation of rod bl Baiow
length in 10 minutes, e Lattmen

|
horzontel with boom footpm. | Cylinger: ]|
|
|
I
|
i
i
|

| | 200 mem [ 200 mm ‘ |

E=-1=5



