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GENERAL SPECIFICATIONS 

1 

I BASE MACHINE PERFORMENCE 

Swing speed 

Travel speed 

I ENGINE 

Gradability I % (deg.) 1 58 (30) 

I Engine type I 

Unit 

rPm 
kmh 

1 58 (30) 

Engine model 

4cycle, water cooled, swirl- chamber, 
overhead valve 

28.l 

9.5 

16. 1 2.8 

25J 

9.5 

1.9 

30 

- I ISUZU 3LB1 1 JSUZU 3LB1 I ISUZU 3 ~ ~ 1  

No. of cyl. - bore X storoke [ mm 1 3 - 77.4 X 79.7 1 3 - 77.4 X 79.7 1 3 - 83.1 x9f l  

30J 

8.6 

2.1 1 3.8 

I I 

Total piston displecement cm' 1124 1124 _ _ _ _ _  
Rated output ps/rpm 23 1 2400 24 / 2400 

Max. torpue kgf-mlrpm 7.1 1 1800 7.1 1 1800 

[~vera~eground bearing pressure lkgficrn21 0.29 1 030 1 0.29 1 0.30 1 0.29 0.31 1 

1496 

29 / 2400 

9.7 / 1800 

1 

I WEIGHT 

I AMOUNT OF FUEL, LUBRICATING OIL AND COOLANT 

Total operation weight / kg 

I Fuel 

.Canopy Cab 

Hydraulic 
fluid 

Canopy / Cab 

2500 / 2635 2300 

Canopy I Cab 

2750 / 2885 2435 

Oil level 

Total amountin system 

Engine oil 

Coolant 

4.5 

2.5 

2.2 

5.3 

1 

P 

Max. level / !2 4.5 

2.5 

2.2 

5.3 

. 
Min. level 

Engine proper - 
Total amount 

40 

62 
- 

6.3 

3.5 

2.5 

5.7 

Q 
e 
Q '  

-- 

40 

62 

40 

62 
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- - - 

SPECIFICATIONS ~ O J  

BUCKET 

Number Weight of 
(kg) 

@ :Std. aplicable 
0 : Applicable 
x : Not a~~ l i cab le  

Slope bucket 

Combinations I 
arm I arm I I 

500 X 1000 

Standard General digging 

85 

0 I 0 I OPT. (Ditch digging 

Long arm 
Ditch digging 

0 I 0 I OPT. (Ditch digging 

0 I x I OFT. 1 Ditch digging 

0 1 X I OPT. 1 Slope finishing 

- 

0 X OPT' 

- - -- - - 

Loading 
without side cutter 
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1 OVERALL DIMENSIONS AND WORKING RANGES 1 

285 
1. OVERALL DIMENSIONS 

Unit : mm 

2. OFFCET DIGGING WORKING RANCE 

-.--.. -.-.-.-.- 
-ma-. 

Min, swing radius 
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3. WORKING RANGE 25J / 28J 
With Canopy 
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4. WORKING RANGE 25J / 28J 
With Cab 

Key 

A 
B 
C 
D 
E 
F 
G 

Description 

Std. of bucket capacity(rnJ)JIS Heaped 
Max. diaaina radius 

H 
1 
J 
K 
L 
M 
N 

"" " 
Max. bucket outreach at ground level 
Max. digging depth(Not used blade) 
Radius of max. digging depth 
Max. digging height 
Radius of max. digging height 
Max. dum~ino heiaht 
Radius of max. digging height 
Min. dumping height 
Radius of min. dumping height 
Max. vertical digging depth 
Radius of rnax. vertical digging depth 
Radius of min. digging ground level 
Distance of min. digging ground fixed 

25J 
Std. arm 
0.06ma 
4235 

2Rl 

4110 
2420 
181 5 
3860 
2740 
271 0 
2390 
1185 
1 535 
1700 
3115 
1390 
31 55 

Long arm . 

4520 

Std. arm 
0 . 0 5 m ~ . 0 7 m J  

4325 
4205 
2520 
1815 
391 0 
2830 
2760 

441 0 
2730 
1815 
4020 
301 0 
2870 

Long arm 
0.05mJ 
4520 --- 

4405 
2730 
181 5 
4020 
301 0 
2870 

2655 
875 

1 530 
1 955 
3250 
11 85 
3450 

2475 
1085 
1530 
1800 
31 70 
1320 
21 50 

- 

2655 
875 

1530 
1 975 
3250 
1185 
3450 
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-..- 

SPECIFICATIONS 2 8 ~  

1. Total operating we ight  

WEIGHT BREAKDOWN 28J 

2. B a s e  machine  

3. Upper structure 

4. Under carriage 

Hoe attachment  

RubberlCanopy 

SteelICanopy 

-- 

2,500 

2,595 

ShoeICabln Spec.  Weight(&) 

RubberlCanopy 

SteelICanopy 

RubberICabln 

SteelICabln 

2,165 

2,260 

2,300 

2,395 

Cabln speclficatlon 

Canopy 

weight(&) 

1,245 

Cabin 

Rubber shoe  

Steel s h o e  1,015 

1,380 

Specification 

- -- - - -- 

Specification ~ e i g h t ( @  

Standard arm 335 

Long arm 335 
L 

Weight(&) 
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ENGINE MAIN DATA AND SPECIFICATIONS 

Machine model 

Engine model 

Four cycle, overhead valve, 
swire - combustion chamber 

Da ta  and  spec i f ica t ions 

25J 

pp 

Engine weight (Dry) 

No. of cylinder-bore X stroke @ X mm 

Total piston displacement cc 

Compression ratio 
- 

Compression pressure 

Fuel injection order 

Reted output ps/ rpm 

Maximum torque kgf-m/ rpm 

Fuel consumption g /ps0  h 

High idling (No load) rpm 

Low idling (No Lead) rPm 

28J 30J 

3LB1 PA-01 

3 - 77.4 x 79.7 

1124 

Limit maximum incline angle deg. 

Cooling fan 

Alternator V - A  

Starter V a A  

Specified fuel 

Lubricating oil 

Lubricating oil capacity e 
Coolant capacity 1 

3LD1 PA-01 

3 - 83.1 X 92 

1496 

Valve Clearances mm 

Injection pump 

Injection nozzle 

Covernor 

Injection timing BTM: 

Injection starting pressure kg f / c  m' 

30" 

+ 360mm - suction - 7 blade 

12 V - 3 5  A 

Intake and exhaust 0.2 (at cold) 

Bosch, PFR - 1 KX type 

Throttle type 

Mechanical type 

16" 

135 

22 

31 (Engine : at 250rpm) 

1 + 3 + 2  

12 V *  1.0 kw 

23/2400 

7.1 /I 800 

12 V *  1.2 kw 

195 

0 2590 -, 
1000 + 25 

24/2400 

7.1 /I 800 

Diesel fuel (ASTM D975 No. 2D) 

API, CC grade or CD grade 

29/2400 

9.7/1800 

Max. 4.5 Min. 2.5 

2.2 (engine only) 

Max. 6.3 Min. 3.f 

2.5 (engine only: 
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SPECIFICATIONS 2 8 ~  

r LIFTING CAPACITIES 285 

LOAD RATING CHART (SAE METHOD) 

Note: At front over end and the Blade fulcrum wlth equlpped standard arm. 

Rated loads do not exceed 87% of hydraulic capacity or 75% stablllty. 

Unlt: ton 
+: Llfting height * : Maxlmurn llfting radius 

4-t 

* 
0.3 

3 *- +- 
0.3 . 0.4 0.3 

* I 0% + + 
0.3 0.4 0.4 

I 
2 +- +- . --. -.. .-: 

P o s l t l o n  o f -  
I max. !Ring(*) * + + + 

h 

0.3 
E 

1 E. 
E 
0) - 
aJ * + 
r 0.4 0.5 0.7 1 .O 
m 
C - 0- *-+- +- +- I I + 
$: 0.4 0.5 0.6 0.7 1.0 - 

I 
A I * +  + + I + 

0.40.4 0.6 0.7 0.9 
I I 

i 
I 

- 1 *-+- +-+ 1 
0.4 0.5 0.6 0.8 I 

I+ + 
I + 

- 2 + 
I 0.3 1 
i 
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LIFTING CAPACITIES 28J 

LOAD RATlNG CHART (SAE METHOD) 

Note: At over SIDE wlth equlpped standard arm. 

Rated loads do not exceed 87% of hydraulic capacity or 75% stability. 

Unit: ton 
i: Lifting height * : Maximum lifting radius 

I Position of 
normal Iifing(+) 

I I I 
I *+-+- +- + + -  

0a3i 
0.4 0.4 0.4 0.5 Position of 

1 I max. [Ring(*) 

4 3 2 1 0 

Lifting Radius@ m) 
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INSTRUMENT PAN 
HYDRAULIC FULlD R 

BOOM SWING CYL 

BOOM CYLINDE 

ARM CYLINDE 

TRAVEL MOTOf 
CONTROL VALVE 

UPPER ROLLE 

LOWER ROLLER 

SWING BEARING 
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HYDRAULIC SYSTEM DIAGRAM 

Swing Boom Swing Travel Right Blade Travel Left Arm Bucket Boom 

(without 25j) 
Relief valve set pressure 

Total system volume 
62 liters 

Code 

M R 1 
M R 2 
M R 3 
0 R 1 
0 R 2 

Pump flow rate : 
25J 
P l  ; 21.6 literlmin 
P2; 21.6 literlmin 
P3; 19.1 llterlmin 

0 R 3 
S W R 
R E R 

28J 
Pl ; 21.6 llterlmin 
P2; 21.6 literlmin 
P3; 19.1 literlmin 

Item 

Main relief valve PI Pump 

- -  - 

Press. kgf/cm' I 

Overload relief valve (Blade) 
Swing relief valve 
Remote control relief valve 

2 5 J  
1 7 5  

2 8 J  
1 7 5  
1 7 5  
1 6 5  
2 5 0  
2 5 0  

Main relief valve P2 Pump 1 1 7 5  

2 5 0  
1 1 5  

3 5  

Main rdief valve P3 Pump 
Overload relief valve (Boom) 
Overload relief valve (Arm) 

2 5 0  
1 1 5  

3 5  

1 6 5  
2 5 0  
2 5 0  
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Applicable ~ e I s : 2 5 J  to 35J 
OPERATION OFTHE STRAIGHT TRAVEL AND 
THE STRAIGHT TRAVEL SORENOID VALVE 

(STRAIGHT TRAVEL - INDEPENDENT TRAVEL ) 

1. Under normal operation (not activated) 

STRAIGHT r VALVE 

From 

:.-; I---'----- iL.l 
STRAIGHT ? 
TRAVEL : I 

SOLENO~D 
VALVE 

From 

SOLENOID 
VALVE 

STRAIGHT 

The solenoid valve is not energized. 

Therefore, t h e  pilot pressure is blocked 

here, preventing changeover of t h e  

straight travel valve, 

2. When traveling (Straight travel valve activated: independent travellstraight travel) 

1 Operating t h e  travel lever cause the  spool of t h e  control valve t o  

activate the  microswitch. The solenoid valve is then energized and changed over. 

(2) The pilot pressure presses the spool of the straight travel valve 

t o  the  left and opens the  circuit. 

(3) During travel, oil will be supplied from the  P3.t0 t h e  arm, boom 

and bucket, thus enabling straight travel. 

J R E  
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-- 
STRUCTURE 8 FUNCTION 3CU 

ENGINE MAJOR PARTS LOCATION 
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' . HYDRAULIC RESERVOIR ASSEMBLY 

14 Oil level gauge 
Sh 

Suction strainer 

(21 1 - 90) Cover 

I Maintenance Interval (Eery Hours) 1 
L 

Suction Strainer 

Return Filter 

Model 

25J 
28J 
30J 

L 

Cleaning 

Replace 

Specified Fulid 

Wear proof hydraulic 
fluid IS0 # 46 

Fulid Volume 

Initial 

- 

50 

Tank level 

40 

Replace Interval 

Total system 

62 

General 
operation 

lo00 

After 

lo00 

500 

Breaker 
works 

600 

Breaker 
works 

600 

100 
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RETURN FILTER ASSEMBLY 

MODELS 

Cartridge ass'y 
parts No. 1 075910291 

Filter ass'y 
parts No. 

15J-30J 

Withstanding 
~ r e s s u r e  I 

075 9102 UA 

Flow capacity 

Filtration 

3U-35J 

1 After : Each 500 hours 
Replace Breaker works : I 

45J-55J 

075 9115 UA 

70 4 /min 

Nominal. 10 H 

Relief valve 
set press. 

I 

I I Each 100 hours I I 

075 9116 UA 

Max. 150 L /min 

Nominal 10 p 

1.0 kgf/c m2 

Initial : 50 hours 

Max. 200 4 /min 

Nominal 10 H 

2.5 kgf/c d 2.5 kgf/c rd 
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--- 
S I HUG I UHt  ti .FUNCTION 

- - - 
28J 

Socket head bolt: d 
Tightening torque: 5.2 kg-m 
(3 pieces) 

Coupling ass'y 

PUMP DRIVE DEVICE 
Model: 25J & 28J 

Socket head bolt: 
Tightening torque: 5.2 kg-m 

Lock washer 
4 MI0 

- 
Socket head bolt: 
Tightening torque: 5.2 kg-m 
(3 pieces) 

Lock washer 4 

M I 0  / 
B 

Treatment bolt 
MI0 X 30 

washer B ' ~ y d .  pump assay 

Pump 
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S I HUG1 U R t  & PUNCTION 3a1 

HYDRAULIC PUMP ASSEMBLY 

Pump for 25J, 28J & 30J 6 

Pump for 25J & 28J l) 

Suction ports 

Pump for 30J €4 

Suction ports 
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TRAVELING LIMIT SWITCH 

Limit switch is provided with the traveling spool of control valve 

as an actuation switch for straight traveling in case of 25J to 305, 

and for straight traveling and traveling pressure increase in case of 

32J and 355. 

If this switch or its wiring becomes faulty, the phenomenon detailed 

below is caused. Depending on the phenomenon, carry out 

troubleshooting and take a proper measure. 

Phenomenon 

3 Straight traveling 
function cannot be 
activated. 
(Traveling course is 
curved at simultan- 
eous operation of 
traveling and 
attachment motion.) 

3When applying a 
load by using 2 
pumps (P1 and P2) 
simultaneously, the 
engine stalls. 

BOperating speed of 
attachment (boom, 
arm or bucket) is 
faster than standard 
time. 

j) Straight traveling 
function cannot be 
activated 
(Traveling course is 
curved at simultan- 
eous operation of 
traveling and 
attachment motion.) 

BTraveling force does 
not increase because 
traveling pressure 
does not rise. 

DThe engine does not 
stall when using 3 
pumps simultaneou- 
sly. 

Poperating speed of 
attachment (boom, 
arm or bucket) is 
faster than standard 
time. 

Possible cause 

When operating the 
traveling lever, the 
limit switch does 
not turn on and the 
solenoid is not 
excited, so the valve 
is not changed over. 

Although the k a v e  
ling lever has not 
been moved, the 
limit switch turns 
on, the solenoid is 
excited and the 
valve is changed 
over. 

Measure 

:heck, repair or 
replace the switch 
x its wiring. 

Check and adjust 
the switch moun- 

, ting gap. 
Check switch ope 
ration. Repair or 
replace as 
required. 
Check and adjust 
the neiitral po-si- 
tion of traveling 
lever. 
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TRAVELING LIMIT SWITCH 

Limit switch is provided with the traveling spool of control valve 

as an actuation switch for straight traveling in case of 25J to 30J, 

and for straight traveling and traveling pressure increase in case of 

325 and 35J. 

If this switch or its wiring becomes faulty, the phenomenon detailed 

below is caused. Depending on the phenomenon, carry out 

troubleshooting and take a proper measure. 

Phenomenon 

3 Straight traveling 
function, cannot be 
activated. 
(Traveling course is 
curved at simultan- 
eous operation of 
traveling and 
attachment motion.) 

DWhen applying a 
load by using 2 
pumps (PI and P2) 
simultaneously, the 
engine stalls. 

BOperating speed of 
attachment (boom, 
arm or bucket) is 
faster than standard 
time. 

Straight traveling 
function cannot be 
activated 
(Traveling course is 
curved at simultan- 
eous operation of 
traveling and 
attachment motion.) 

@Traveling force does 
not increase because 
traveling pressure 
does not rise. 

OThe engine does not 
stall when using 3 
pumps simultaneou- 
sly. 

@Operating speed of 
attachment (boom, 
arm or bucket) is 
faster than standard 
time. 

Possible cause 

When operating the 
traveling lever, the 
limit switch does 
not turn on and the 
solenoid is not 
excited, so the valve 
is not changed over 

Although the trave 
ling lever has not 
been moved, the 
limit switch turns 
on, the solenoid is 
excited and the 
valve is changed 
over. 

, Measure 

Check, repair or 
replace the switch 
or its wiring. 

Check and adjust 
the switch moun- 
ting gap. 

Check switch ope 
ration. Repair or 
replace as 
required. 
Check and adjust 
the neutral posi- 
tion of traveling 
lever. 
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-- 

S T R U C T U H t  & tUNG i ION -- 
3oJ 

SWING DRIVE DEVICE 

Sott zone 

Swing motor ass'y 

1 
\ Tightening torque: 11 kg - m 

Plug ' ! I / 

2 Pin 

ightaning torque: I1  kg - m 

A - A SECTION 

Filled grease 

H.T. Bolt 9 

12 Bracket 
for lubricating 

/ 13 Spring washer 

L H $ T .  - H.T. Bolt ' Apply lock 
Tightening torque: 11 kg - m tight #262 
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- -. - -. - - - -- - - - -- A 

STRUCTURE & FUNCTION LLU 

3a.l 

SWING MOTOR.REDUCTION GEAR 
(Applicable model:25J, 285 and 30J) 

Hyd. motor I 
I 

valve 

check valve I 

HYDRAULIC CIRCUIT 

Lublicating System of 
Swing Reduction Gear 

Swing set  pressure and 
value detected at the gauge port 

The motor drain circuit is connected t o  the 

inside of the  reduction gear via two  passages 

along the  boundary of the motor and the 

reduction gear. Thus, t he  reduction gear is 

always filled with hydraulic oil. 

A 10-micron filter is incorporated in the  

passages, to prevent worn and contaminated 

rnaterials'produced by t h e  reduction gear from 

entering the  hydraulic oil circuit. 

Ex Swing relief valve 

Value detected 
at the 

P3 gauge port 

130 

130 

160 

Models 

255 

283 

305 

I 
Anti-cavitation \ 
check valve Swing relief valve 

Swing set 
pressure 
kgf/c d 

115 

115 

1 45 
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STRUCTURE & FUNCTION 30J 

ROTARY JOINT ASS'Y Applicable models: 
25J, 28J &30J 

P/No. 075 5846UA 

SECTION OF ROTARY JOINT 

Port size: 
A to D port;: PT 318 
E, F ,  P, T port: PT 114 

Interchangeability 

Model Part No. Part No. Model lnterchan- 
geability 

1 

Port size - m 318 
- 

PT 114 Port size 
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25J 
281 

STRUCTURE 8 FUNCTION 305 

Free length 

Set length h' 

SPRING LENGTH 

I Models 

CRAWLER SHOE ADJUSTING DEVICE 

All Models 

Plston 4 

Trealment Washer 

Fronl Mler assy 20 
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STRUCTURE & FUNCTION 
2U 
305 

LOWER ROLLER ASSY shan 

Models : 25J-35J 
Traalmenlwrzher '4' / - 

Traalrnunl boll ' 

LOWER ROLLER ASS'Y 
Models : 45J & 55J 

: 45UJ b 55UJ 

LOWER ROLLER ASS'Y 
All Models 

LOWER ~OLLER ASS'Y 
Models : 15J & 18J 

LuBRICATlON 
Model . 1 Recommended oil I &antity 

la- l8J I I API GLd SAE 90 1 30 cc 

- -- 

I 
lnterchangeabilily of Lower Rollers 
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STRUCTURE & FUNCTION 
LW 

30J 

UPPER ROLLER ASS'Y 

Pressed insert 
Press foce: 800-1 800 kg / 

UPPER ROLLER ASSY 

\pressed insert 
Press foce: 1 000-1 500 kg 

UPPER ROLLER ASSY 

LUBRCATION 
I 

Cover 

Plug 

Recommended oil 
- 

253-353 
45J - 55J UJ API CD SAE 30 

Washer 

Interchangeability of Upper Rollers 

Quantity 
- 

60 cc 

Model 

15J 18J 
25J 

28J-55J 
UJ 

Interchan- 
geability 

+@+ 

Part No. 

Not- installed 

530 0608 00 

Part No. 

Not installed 

530 0608 00 

Models 

IS14G3- 
IS25G3 

IS28G3- 

d 
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CRAWLER SHOE ASSEMBLY 
-- - 

(Track Link Shoe) 

INTERCHANGEABILITY 

Parts No. 7 G Series I Parts No. [nterchange 
ability 

- - - -  

J Series 
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RUBBER CRAWLER SHOE ASSEMBLY 

SECTION OF RUBBER SHOE 

G Series Parts No. 

065 3707 UA 
300W X 52.5P X 72L 

Short Pitch, 
Reinforced 

065 3708UA 
300W X 52.5P X 76L 

Short Pitch, 
Reinforced 

065 3709 UA 
300W X 52.5P X 80L 

Short Pitch, 
Reinforced 

Parts No. Interchange 
ability 
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STRUCTURE & FUNCTION 

Torqre 
(kgf cm) 

REMOTE CONTROL VALVE ASSEMBLY 
075 3937 UA 

Operating torque I (P = 3Okgf/c nf) 
Secondary press 
(P = 30kgf/c ml) 

Adjusting nut 

Push rod stroke (mm) 

Joint 

Cam 

.Push rod 

Sleeve 

U packing 

Plate 
Oring 

Retainer 

Spring holde 

Spring 

Spring 

Ring wire 

Spool 
Casing 

Plate 

HYDRAULIC CIRCUIT 
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STRUCTURE & FUNCTION --- 
30J 

SOLENOID VALVE ASSEMBLY 

T1 
FUNCTION: 
* Solenoid va1ve:Remote control pressure 

'ON' 'OFF switch. 
(Conrol lock ) 
Relief valve: Pressure setting for 
remote control. 

Solenoid valve 

Socket head bolt 

(To remote control valve) 

Solenoid valve 

Relief valve HYDRAULIC CIRCUIT 
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STRUCTURE & FUNCTION 

TRAVEL SPEED SHIFT VALVE ASSEMBLY 

Spring cover 

Spool Body 

3-PFl/l 

SECTION A,- A 

, , . , , Stroke 

CI ring 

Travel speed shift 

INSTALLED VALVE & PIPING 

4. 

. Travel mend 

B 
Z t  

I - ?  B Don: TO travel motor 
DETAIL A 4 'n 

T port: To hyd. tank 
A port: From remo-con. pump 

(25 knflc d \ -- ++------I \-- "a'. - ... , 
A T 

HYDRAULIC CIRCUIT 
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' 'PISTON' Deiall 
I 

'HEAD' Deiall 

BOOM CYLINDER 

'PISTON' Detail 

'HEAD' Detail 'HEAD' Detall . 
BUCKET CYLINDER 

ARM CYLINDER 

BOOM CYLINDER &RM CYLINDER 

BUCKET CYLINDER 

HYDRAULIC CYLINDERS 
255 -285 & 305 
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, . 
'HEAD' Detan 

BOOM SWNG CYLINDER 

BOOM SWING CYLINDER 

251 

STRUCTURE EL FUNCTION 2 1  305 

Tmht.ninp torqlu: 1.0 kdm Tihlanha l a w  : Su th 
oulk t h  u t  w o w  2 painla 
1 

I 
'PISTON' Detail 

I 

'HEAD' Detall 

BLADE CYLINDER 

BLADE CYLINDER 

HYDRAULIC CYLINDERS 
255 *28J & 30J ---. 
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3 I nub I unc a rurw I run -- 
30J 

TIGHTENING TORQUE TABLE 

Cylinder head 

Dimension Tightening Diameter Torque torque 
Model b D 

25J 

Piston 

- - 

283 

30J 

- -- 

Tightening 
torque 

Wide 

kgf -m uH" 

Boom 

Arm 

Bucket 

Swing 

 lade 
---- 

Boom 

Arm 

Bucket 

Swing 

Blade 

Boom 

Arm 

Bucket 

Swing 

Blade 

32 

32 

29 

31 

35 

90 

85 

76 

85 

100 
- - 

32 

32 

29 

3 1 

35 

34 

32 

29 

31 

38 

-- 

90 

90 

76 

85 

100 

95 

90 

78 

85 

100 

https://truckmanualshub.com/



ATTACHMENT ASSEMBLY 

Models: 255 & 285 . .-.-. 
1) DwMe-nu1 Ughlened clearance should be 0.5 lo 1 mm. 
2) Apply motybdeum disulda grease el three place. Uw bown 

I& boom point and arm pdnt 
EP 2 grease can be applied a1 olher places. 

3) Inrlall Ihe dust sael No51 and 52 wlth the Op tad& oulwerd. 
4) Adjusl the lnslalled cleamnce al the pln wnnectlon uslnu 21 

10 31 washer6 as necessary so lhal H Is 0.8; mm or less. 
The number 01 washers shown Is for r e i e r e b  onty. 

Sectlon A - A 

Section B - B 

STRUCTURE 8 FUNCTION 

Secl lon C - C Sectlon E 

pla. View D - D 
Sectlon F 
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BUCKET DATA 

(Dimension of the ear plate) 

Never weld this olace. 

Applicable models : 
25J 28J 

https://truckmanualshub.com/



STRUCTURE & FUNCTION 281 

HYDRAlLlC BREAKER 
INSTALLATION DATA 

281 

BUCKET 

BUCKET LINK 
BUCKET 

Min. retracted lennth:805mm 

M I A  ( ' I - - ~ 2  

ARM POINT BOSS 

C D E F G H  I J K L  

HYDRAULIC SYSTEM (When details are request, see for SERVICE GUIDE) 

I Pressurized 
totalvenclosed t v ~ e  I 

Figure of BgMi *M2 shows that measurement of bushing inner diameter. 

1100 

Key 

Dimensions(mm) 3540 X 50 248 

M I  

r$ 35 

I 

Q R S  

214 

21.6 X 2 

175 

- .  3 

205 

M2 

qj 35 

T U V W X  

143.1 

2 

3 

45 

r - 

Std. equipped 

Std. equipped 

I 

Max. displacement I 1 /Mln 

Relief se t  pressure 1 kgficnl 

I 

P 

6 

N 

0 122 

5 
6 

0 

14  

Oil cooler 
Servlce ports 
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STRUCTURE 8 FUNCTION 

MONITOR PANEL ASS'Y 
Applicaled all models 

METER WETER TEMP. FUEL IIOUR 

Diil 
Scale. 

Table - 1 Indlcatnr Slandards 

Lamp and buzzer check functions 

As shown i n  Fig.2. the buzxer driving signal is oulpul when powered. 

Check time is determined according IoTable 3. 

Table - 2 Con 

Nn To conned 

1 +12v  

2 Light 

4 Glow 
Meter dde comecb 5 Battery level 

6 Oi l  pressure 3EEEI 
f lg.  2 

I ..---.---- 
P o w ~  supply Q - 

...,IIb -.--.......- 
Chack h e  

Alarm function 

Dependlng on the input signals listed in Table 4. a 

corresponding alarm display signal output. 

Tabla - 3 Check tlme 

Insome cases. a buzzer alarm signal I$ simultaneourly output. 

Table - 4 

Input signal condition 
Indication Buzzer alarm 

Nornal Abnornal 

Charge 
+ Iov cE ++3V below Ycs + 

Engine oi l  press. - 0 v Yes * 
Battery level + 3V 0 V Yes 

Glow I 1 I Yes - 
I I 1 I 

Charge and engine oil pressure alarms are activated 

during engine operation only. 
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SUTRUCTURE & FUNCTION 30J 

ELECTRICAL WIRING & LOCATIONS 

Fusible Link 65A Battery Level Sensor 

71 
Horn \ / 

Switch - 

\ \ starter 

/ / Limit Switch \ Straight Travel Solenoid 

/ Control lock Solenoid 

View fram Machine Upper Side 

View from Machine Left Side 
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25J 
281 

STRUCTURE & FUNCTION 3111 

ELECTRICAL WIRING SYSTEM DIAGRAM 

I BIDE BOX KEY swrrcti CONTACTS 

Boom 
UQM I 
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OPERA 1 ION 30J 

OPERATING TYPES 

The attachment operating mode by means of 2 levers has 6 types(A - G) as illustrated 
below, and we make A type as our standard. 
By a demand for customer, we shall be able to change from the standard type to one type of 
(B - G). 
When making the type change, perform the working operation safely according to that lever 
type. 

HOW TO OPERATE 
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OPERATION Model: 25J to 55J 

CONVERTING OF LEVER PAITERN 

Precaution on converting of the operating lever pattern. 

Converting of the operating lever of Model 25J to 55J should be carried 

out on the rear and lateral sides of the control valve. 

The front and remort control valve sides shall never be used for this work. 

Never carry out converting on' 

the frontside of the control valve 

Control valve 

Converting positions to _ _ _ _ - -  
C1, B1 , A1 and S1 hoses. I (Control valve rear) 

Converting positions to 

C2,B2, A2 and S2  hoses. 

Converting of the operating lever pattern of each model shall be carried 

out by changing hose connbctions in conformance with the Table of Lever 

Pattern Hose Connection. 

On each hose, a nameplate with a mark Is given. . 
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OPERATION 

Machine 
front 
side 

I CONVERTING OF LEVER PATERN I 
r..-..-" --.- "-" -..-..-.. 7 
i Converting position of 1 
j control valve rear side / (Control valve) 

I 

..-..-..---..-..-.. 

! 
i .  

--Converting position of / 
control valve outside 

i 
i 
i 

Name plate' L ..,..-..-..-..,..-.. ,..,.. ..-.--.. - ..-.-.. 2 
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SECTION 4 MAINTENANCE 

TABLE OF CONTENTS 

Subject Page 

Lubrication Chart Maintenance & Checks .-.....-....-.--.-.... . 4 -  l - 1 

~rregular Intervals Maintenance & Checks -.....;...-...-..--.- 4 - 9 - 1  

Unusual Operating Conditions .....-... .--.-...........-. ....... ...... 4 - 1 0 - 1  
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LUBRICATION CHART MAINTENANCEAND CHECKS 

The interval of lubrication, maintenance and check is the maximum interval indicated by the 
hour meter: Of course it should be shortened in service operating conditions. 

Check items 

Symbol G L 1 H E W 0 

Remarks 

Grease 

EP- 2 
Uthium 
grease 

Gear oil 

API-GL- 4, 
GL-5 
SAESO 

Engin 011 

~ p 1 . c ~  or CD 
s A ~  low30 

Hydraulic fluid 

Wear- proof. 
hydrau ic flu~d 
(VG - 46) 

Coolant 
inspection1 
Maintenance 
Isupply 

Replacement 
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MAINTENANCE 2 8 ~  

RECOMMENDED LUBRICATION TABLE 25J 28J 

ESSO 
STANDARD USE SPECIFICATION 

SHEU 
OIL 

MOBlL 
OIL 

Mobll 
Delbac 
1320 

LOCATION 

Cold 
Regions 

Esso Lube 
HDX2O 

API, Class CD 
SAD0 

Max. 250 Hrs. 
4.5 liter 

Initial period 
Min. of use after 
2.5 llter 50 hours 

API, Class CD 
SAEBO 

API, Class CD 
SAE40 

Tmula Oil 
30 

Esso tube 
H DX3O 

Mobil 
Delbac General 3iesel Engine 

:ISUZU 3LB1: 1330 
Mobil Tropical 

Regions 
3imula Oil 

40 
Esso Lube 

H DX4O Delbac 
1 340 

Ambient 
Temp. 
Above 
-*5 'C 

Wear Proof 
Hydraulic Fuluid 

I SO No.46 

Tellus Oil 
NO. 46 
*No. 68 

Mobll Oil 
DTE25 
*DTE26 

Total 
Amount 
62 llter 

1000 Hrs. 

(600 Hrs. 
with breaker 
used) 

Hydraulic 
fluid Ambient 

Temp. 
Below 
- 5 C 

Tank 
Capaclty 
40 Hter 

Wear Proof 
Hydraulic Fuluid 

I SO No.32 

Lower Rollers API, GL-4 or 
GL- 5,. SAE9O 

Gear Oil 

Spirax 
EP90 

Esso Gear 
Oil GP90 

Mobil Lub~ 
HD90 

Front idlers 

, Travel 
Reduction 

Gears 

0.6 liter 
1000Hrs. 

0.8 liter 

API, Class CD 
SAE30 

Engineoil 

Mobil 
Delbac 
1330 

Rimula Oil 
30 

Esso Lube 
HDX 30 

Upper Rollera 
'285" 

Grease in 
Swing Gear 7.2 liter I 1 OOOHrs. Shell 

Albania 
EP2 

Uthium 
Grease 

EP2 Uthium 
Grease 

Mobil Pre 
47 General 

Greasing 
Points 

Swing Bearing, 
Attachments, etc. 

Note: 
1 .  Oils in the hydraulic fluid columns marked with *should be use above 0 C . 
2. If the oil becomes dirty or deterioration of the oil's properties are excessive, replace more 

frequently than described above. 
3. Disassemble the track roller and upper roller when replacing the oil in them. 
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MAINTENANCE ~ O J  

DAILY MAINTENANCE AND CHECKS 

ENGINE OIL LEVEL 
a Place the machine on a leveled ground. 
@ Check the oil level in the crankcase with the 

dipstick on the side of the engnine. Remove the 
dipstick, wipe the lower end with a clean cloth, 
insert and remove it again to check the oil level. 
Keep the oil at the proper level. 

@. Fill the engine crankcase to the proper level with 
the heavy duty lubricating oil specified under 
Lubricating Oil Speclfications. ~~~ 

The oil level check must be made ten or twenty 
minutes later after the engine has been stopped. 

CoolANT LEVEL 
a Check the coolant level in the reserve tank. 

The coolant level should be between the high and 
lower limit lines. 

@ If necessary, add clean soft water mixed 
long-Life-Coolant, 

Do not open the radiator cap during ordinary 
maintenance work. Never open it when the engine 
temperature is high. since boiling water jets out and 
it is very hazardous. 

FAN BELT 
Check the fan belt for tension and any abnormalities. 

@ When belt Is depressed 1Dmm wlth the thumb 
(about 10kg pressure) at midway ,between the fan 
pully and generator pulley, the. bett tension is 
correct When the belt tension is too tight, it will 
result an generator failure. Contrary, loosely 
tensioned belt will cause a belt sllpage leading belt 
.damage also lead b make noise. , ' 

@ Check the bett condition. Replace them If any 
damage is discovered. 

When the fan belt is tendon too tight, excess load is 
applied to the bearing causing possible troubles. 

w 011 level gauge 

Reserve tank level 

n .  l Okg 

FA. belt 
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28J 

MAINTENANCE ~ O J  

. . 

I DAILY MAINTENANCE AND CHECKS ] 

BOLTS, NUTS AND PINS CHECK 
Check the follwing sections more frequently. 

Bolts and nuts used along the arm and the 
bucket structure. 
Tooth fixed bolts. 
Swing bearing fixed bolts. 
Travel reduction gear fixed bolts. 
Fixed bolts of the upper and lower rollers. 

FUEL TANK FLUID LEVEL 
Check the amount of the fuel by the fuel gauge 
after setting the starter switch in the ON 
position. 

HYDRAULIC RESNOIRE FLUID LEVEL 
Check the hydraulic fluid level by means of the 
following procedure. 
a Position the machine In a flat area with the 

dig and bucket cylinders completely 
retracted and the boom lowered so that 
the bucket rests on the ground. 

@ If the hydraulic fluid level is midway 
between the .upper and lower limits of the 
oil gauge, the quantity of oil Is considered 
to be sufficient. 

When the oll level Is insufficient for working 
operations, add hydraulic fluid by means of the 
following procedure. 
a Position bucket as specified for checking 

hydraulic fluid level (Dig and bucket 
cylinders retracted with the bucket resting 
on ground.) 

@ Loosen the oil flller plug to purge air in 
fluid reservoir, 

@ Remove the oi l  filler plug and add 

I FUELGAUGE I 

011 filler plug 
/ 

reservoir, close oil filler port and 
~. 

hydraulic fluid. A& 

pressurize reservoir. Bucket position at time of checking 
hydraul~c fluid level. 
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MAINTENANCE 

150 HOURS MAINTENANCE AND CHECKS 1 

CHECK TRACK SHOE TENSION 
Lift the machine by using the hoe attachment and 
the blade, and check the amount of sag between 
the lower roller and shoe. 

The standard amount of sag is (10 to 20) rnm 
near the center.(ln case rubber shoe.) 

In case of steel shoe, 30 to 50 mm. 

SHOE ADJUSTMENT 
@ Using a grease gun, supply to the 

shoe tension adjusting cylinder until shoe 
tension reaches the specified range. 

@ To obtain uniform tension on both sides of 
shoes, move the machine forward and 
backward. 

@ Then recheck the shoes on both left and right 
crawler frames for correct tension adjustment. 

RELINING TRACK SHOE TENSION 
If the track shoes are found to have excessive 
tension, loosen them by means of the following 
procedure; 
Remove soil deposited on front idler bearing. Lift 
up the crawler frame, and loosen the valve seat 
about 10 rnrn. As the grease discharges, the 
track shoes will be loosened (use a 26 mrn socket 
wrench). 
When track shoe tension is adjusted, retighten 
valve seat. 

To discharge grease, always loosen the valve 
seat, never the grease fltting. 
Always exercise caution. when loosening the 
valve seat. Never expose your face to, or stand 
in front of, seat when loosening. 
Be sure the tension adjustments of left and right 
shoe belts are equal. If not, the machine may 
meander when traveling. 

Inspection of condition under tention of 
shoes belt 

Lower roller 

Shoe_ -- 1 --low20 mrn 

check valve 
(Width:26mm) 
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28J 
MAINTENANCE ~ O J  

/ 50 HOURS MAINTENANCE AND CHECKS I 

DRAIN MOISTURE FROM FUEL TANK 
Prior to starting work, drining must be done by 
means of the drain cock on the bottom of the 
tank. 
If the air temprature is expected to be lower 
than 0•‹C. the draining must be done at the end 
of work. 

* The following maintenance and checks should 
be made in 50 hours for the first time only. 

Return filter replacement. 
Engine oil replacernent. 
Engine oil filter replacement. 

Fuel filter port 

U  rain cock 
i 
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MAINTENANCE 

250 HOURS MAINTENANCE AND CHECKS 

THE ENGINE OIL AND THEOIL FILTER ELEMENT CHANGE 
The engine oil change and the oil filter element change Oil flller cap 
must be made simultaneously according to the following 
change schedule. In the engine operation, when the oil 
filter warning lamp light on, the filter element is clogging. In 
such a case change the filter element regardless .the 
specified change schedule. a Change interval 
a. Engine oll : 

Every 250 operation hours (50 Hours initially) 
b. Oil filter element : 

Every 250 operation hours (50 hours initially) 
@ Engine oil draining 

a. Wipe clean around the oil filter cap taking care so that 
no foreign particlesentry. Remove the filter cap. 

b. Drain plug at the oil pan to drain the engine oil. 
To shorten the oil draining time required, It is 
recommendable to do this procedures while the 
engine is warm. (Cartridge) 

@ Oil filter element removal 
Use a filter wrench to remove the cartridge type oft filter. 

% w p  
Use a container to catch the drained oil so that the 
engine and the machine does not be fouled by the 
drained oil. 

@ Oil filter element installation 
Apply a coat of engine oil to the o-ring. Turn in the new Filter wrench 
cartridge until the sealing face is fitted apainst the o-ring. 
Use the filter wrench to turn In the cartridge an - 
additional % turn. Install the cartridae @ Engine oil refilling 

a. Reinstall the drain plugs. =/OH level gauge 
b. Fill the new enaine oil from the oil filler'clort. Check the 

oil level with 6 e  dipstick after the oil has been gone 
down completely. (about 15 minutes) 

@ Check after the oil chanae 
Operate the engine with-the low idle speed and allow the 
engine oll to be circulated in the iubricating system. 

a. Oil leak check 
Lower limit 

After the oil pressure gauge begins to register the oil pressure nor-maly, check the 
lubricating system for oil leak, and make sure that no oil leak is observed at all. 

b, Oil level check 
Stop the ,engine and keep it stationary ten to twnty minutes. Use the dipstick to 
recheck the'oil level. Replenish with the engine if necessary Inti1 the specified oil 
level. 

p p z m ]  
When the enaine started after the oii has been chanaed. the oil level will be sliahtlv 

I .  

lowered than k e  initial level due to the oll is fully filled u; into the entire oil circuits. 
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MAINTENANCE 

1250 HOURS MAINTENANCE AND CHECKS 1 

CLEAN THE AIR FILTER ELEMENT 
Clean the air filter element after every 250 hours of operation. 
The air cleaner Is equipped with a 'Servi-signal" indidator located on the outlet side of the 
air cleaner. With the engine running, check Indicator each day. If red'signal is in the 
service level, clean filter element or replace If necessary. lnsppect filter gaskets for 
damage and replace if necessary. 

Dust indicator 

\ .  
Element 

\ 

Dust 

a Stop the engine. 
@ Remove the dust pan and clean the dust pan. 
@ Remove the wing bolt and take out the element. 
@ Cleaning the fitter papaer element 

Dry compressed air must be blown directly along the pleats of the filter paper element 
in an upldown direction fmm the circle of the element. Care rnust be taken that the air 
pressure at the nozzle does not exceed 7 kglcrn' and adequate distance should be 
maintained between the nozzle a~nd the element. When the cleaning Is over, place an 
electric light bulb inside the element and check the element for damage by observing it 
from the outside. The element rnust be replaced with a new one if any small holes or 
thin areas are found In the filter paper. Also, if any damage or deformation is 
discovered In the element packing during reassembly, the element must be replaced. 

@ Install the element and tighten the wing bolt securely. 
@ Install the dust pan with arrow point upword. 

1-j 
Be sure to stop the engine when cleaning the air fitter element 

Resetting the dust indicator 
After cleaning by element, the dust indicator must be reset. The signal return to yellow 
when the buttom is pressed. 
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MAINTENANCE 

250 HOURS MAINTENANCE AND CHECKS 

DRAIN WATER TRAPPED IN THE FUEL FILTER 
a Put down the bucket on the ground and stop 

Lever in %el stop" 
the engine. posklon (close) 

@ Shift the fuel stop lever in the %el stop' ., 
position. .! 
Loosen the ring nut and remove the cup and 
the element. 

@ Drain water trapped in the cup, clean the cup 
and the element 

8 Install the element and cup to the body with 
tighteing the ring nut 

PURGING AIR OF FUEL SYSTEM 

ci Purge air when cleaninglreplacing the fuel filter, 
and emptying the fuel tank Purging air Is 
automatically done, when the starter switch is 
set to ON position for 20 seconds. Start the 
engine after purging air completely. 

Fuel filter 
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MAINTENANCE ~ O J  
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500 HOURS MAINTENANCE AND CHECKS 

PEREORM MAIN BOLTS TORQUE CHECK 

The threads and seating faces a of the bolti and nuts should be coated with molybdenum 
disulfide grease before they are tightened. 

255 / 285 

Items 

a 
@ 

@ 

@ 

@ 

Wrych 
mrn 

19 

19 

24 

19 

19 

19 

Tightening point 

Travel reduction gears 
fixed bolt 

Sprocket fixed bolt 

Lower roller fixed bolt 

30 J 

~ o k  size 

M12P4.75 

M12P=1.75 

MI 6 Pd.0 

MI2 P11.75 

MI2 P=1.75 

MI 2 P=1.75 

Swing bearing 
fixed 

Items 

a 
@ 

@ 

@ 

@ 

inner race 

Outer race 

NO. of bolts 

12iPiece 

12iPiece 

2 1 Piece 

20 

24 

6 Swing motor fixed bolt 

Torque (k - m) 

11.0 

11.0 

25.0 

11.0 

11.0 

11 .O 

Tightening point 

Travel reduction gears 
fixed bolt 

Sprocket fixed bolt 

Lower roller fixed bolt 

Wrych mm 

19 

19 

24 

19 

19 

19 

Swing bearing 
fixed 

Inner race 

Outer race 

~ l a k  size 

MI 2 P=1.75 

MI 2 P-1.75 

MI 6 P=2.0 

M12P=1.75 

MI2 P=1.75 

MI2 P=1.75 Swing motor fixed bolt 

NO. of bolts 

91Piece 

91Piece 

2Piece 

16 

16 

4 

(kg- m, 
Torque 

11.0 

11.0 

25.0 

11.0 

11.0 

11.0 
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MAINTENANCE 

a Put down the bucket on the ground and stop 
the engine. 

@ Loosen hydraulic fluid resavoir oil filler plug to 
relieve air pressure within resavoir. ' 

@ Using filter wrench, remove the fitter cartridge 
turning counter clockwise. 

@ Install a new cartridge by tightening the gushit 
is pressed down of a turn by filter wrench after 
packing is contact with sealing face. 

@ Strat the engine and check the hydraulic fluid 
level. 

@ Pressurize the hydraulic fluid resavoir. 
After fully extending all the cylinders and 
removing oil filler plug, install the plugs again. 

a Check for leaks on the oil filter. 

* When operation breaker operations. replace 
the return filter each in 100 hours operation. Return filter * Replace this filter in 50 hours for the first time 
only. 

REPLACEMENT THE FUEL FILTER Lever In 
'Fuel stop" Posltion(Close) 

a Put down the bucket on the ground and stop \ 
the engine. 

@ Shift the fuel stop lever In the "fuel stop" 
position. 

@ Loosen the ring nut to remove the cup and the 
element. 

@ Clean the inside of the cup and install a new 
element. 

@ Install the element and the cup to the body 
with tighten the ring nut. 
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500 HOURS MAINTENANCE AND CHECKS 

TRAVEL REDUCTION GREAS OIL LEVEL CHECK 
Use the following procedure to check the gear 
oil in the travel reduction case. 
a Place the machine on level ground so that 

the oil filler port (oil level port) and drain 
port may be aligned as shown in the figure 
with one another. 

@ Remove the oil level check plug. 
If the quantity of oil is insufficient, replenish 
as required. 

When the quantity of oil is found to have 
increased abnormally, it is necessary to 
check the oil seal of the traver motor. 
If the seal is leaking, contact a service 
representative. 

REPLACEMENT M E  AIR FILTER ELEMT 

May be alinged 
horrzontally. 

# 

Plugs position for oil level check 

The air cleaner is equipped with a uServi-Signal" indicator located on the outlet side of 
the air cleaner. With the engine running, check indicator each day. If red signal is in the 
service level, clean filter element or replace if necessary. Inspect fitter gaskets for 
damage and replace if necessary. 

Dust 
rDUs 7 Win 

it pan 
Seal washer 

- 
b u s t  

Stop the engine. 
Remove the dust pan and clean the dust pan. 
Remove the wing bolt to take out the element. 
Install a new element and tightening the wing bolt. 
Install the dust pan with arrow point upward. 

After replacement the element, the dust indicator must be reset. Press the button of the 
dust indicator to release off the red signal. 

D-) Be sure to stop the engine. 
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1000 HOURS MAINTENANCE AND CHECKS 

i 
REPLACEMENT THE TRAVEL REDUCTION GEARS OIL 
Use the following procedure to replace the 
gear oil in the travel reduction case. Oil level PT318 011 filler port PT318 
@ Place the machine on level ground so that 

the oil filler port (oil level port) and drain 
port may be aligned as shown in the 
figure. Put the two 

@ Remove the drain and filler plugs and 
drain the oil. l%?Z"d%, position. 

@ When the oll is thoroughly drained, wind 
sealing tape around the drain plug before 
f i n g  the plug into the drain pod 

@ Supply new oil through the oil filler port. OII drain port PT318 
When the new oil overflows from the oil 
level port, install the plug. 

I 

Recomende oil 

; 

Quantity oil 

25J I 28J 1 30J 
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[ 1000 HOURS MAINTENANCE AND CHECKS I 

CHANGE LOWER ROLLER OIL 
Disassemble the lower roller to replace oil. Oil resewolr (80 cc) 

I Apply grease when I reassembling 

CHANGE UPPER ROLLER OlL('WlTH0UT 25J) 
Detach the roller from the frame and replace 
the oil after remove the plug out of It 

r 

Recommended Oil: 
Quantity of Oil: 

API GL-4 SAE9O 
80 cclunlt 

CHANGE FRONT IDLER OIL 
Disassemble the front idler to change oil. 

Recommended Oil: 
Quantity of Oil: 

Quantity of Oil: 80 cclunit 

API CD SAE30 
60 cclunit 

LOWER ROLLER rnountlng bolt 

011 reservoir (80 cc) 

\ 

UPPER ROLLER 

FLONT IDLER 

011 reservoir 
(800 cc) 
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MAINTENANCE 3 0 ~  

1000 HOURS MAINTENANCE AND CHECKS 

REPLACEMENT THE HYDRAULIC FLUID 
@ Bring the bucket down to the ground and stop Oil filter port plug 

the engine. 
Loosen hydraulic fluid reservoir oil filter plug to 
relieve alr pressure within reservoir, and then 
remove drain plug to let out the fluid. Drain 
the fluid in all parts of the hydraulic system 011 level gauge 

thereafter. 
@ '~emove the strainer cover from the hydraulic Hydraulic fluid 

fluid reservoir and flush the inside of the reservoir 
reservoir with the clean flushing oil. Suction strainer 

@ Supply the hydraulic fluid after install the 
strainer cover and drain plug. 

@ Pressurize the hydraulic fluid reservoir. 
@ Start the engine at low speed, check the level 

of the hydraulic fluid after performing all types 
of movements. Then supply the fluid to the 
limit . 

)Gc%onded oil I Quantity of oli I 

CLEAN THE SUCTION STRAINER 
The suction strainer shall be cleaned whenever 
the hydraulic fluid is replaced. 
a Remove the pipe joint and strainer cover, 

wash the strainer with light oil, and then install 
it into the reservoir. 

@ Pressurize the hydraulic fluid reservoir. 

Wear proof 
Hydraulic Fluid I SO 
No. 32 or No. 46 

PcAvnMJjJ 
Breaker operations are severer in the working 

Total amount 362 l 
Lever amount :40 

conditions than with ordinary excavation work 
and they make hydraulic fluid deteriorated 
earlier. 
If the machine is kept used with 
deteriorated hydraulic fluid, failures may occur 
in the hydraulic systems or in the whole 
circuits and, therefore, in such cases, It is 
suggested that hydraulic fluid and strainer 
should be replaced in 600 hours. 

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

Bucket position at the time of 
sealing off fluid reservoir 
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283 
MAINTENANCE 30J 

UNUSUAL OPERATING CONDITIONS 

5. Special attention must be given to the correct the problem, drain and flush t he  
hydraulic fluid during very cold weather. system and refill with frash coolant(50% 

ImEiFiZT] solution of ethylene glycol) and a 
corrosion inhibitor. 

BEFORE attempting any working 
operations, warm up the hydraulic fluid as Allow the engine to cool before draining 
described in 'Pre-Operation Warm-up on and flushing the cooling system. 
page 48". Water containing more than small 

concentrations of salt or minerals should 
6. At the end of the work period, or not be used in the cooling system. Salt 

whenever the machine is to be left idle for facilitates corrosion and minerals deposit 
extended periods, prevent it from being on the coolant passage walls. 
forzen to the ground by parking it on B,oth processes Inhibit proper cooling. 
wood, concrete, asphaft or mat surface. 

3. Increased evaporation rates will cause the 
EXTREME HEAT battery electrolyte level to fall more rapidly 

during very hot weather. Check the level 
Like extreme cold, extreme heat requires that frequently and add distilled water as 
precautions be  taken with respect to the cooling required to maintain the proper level. 
system, the battery and lubrication. Protect the 
machine by performing the following 4. Air circulation around the engine and 
recommended procedures: battery must not be restricted. Keep air 

intake and exhaust openings clear of 
1. High temperatures necessiate the use  of leaves, paper or other foreign matter 

lubricants which a re  both more viscous which may restrict air flow. 
and which resist deterioration a t  higher 
operating temperatures. Refer to the 5. Keep the engine clean of dirt, grease and 
Lubrication Section and lubricate the other substance s which inhibit heat 
machine using the lubricants recommended dissipation. 
for the expected temperatures. 
Crankcase oil is particulary improtant 6. Operate engine a t  full throttle when 
because It helps dissipate heat. Check digging or tracking machine. 
the oil level frequently and add oil as Run the engine only when engaged in 
required to maintain required level. Too work operations or when traveling the 
little oil will hinder heat dissipation. machine. Avoid prolonged periods a t  idle 

and shut the engine down if operations 
2. To ensure proper coolant circulation, are  interrupted. 

drain and flush the cooling system, clean 
any foreign matter from the radiator SANDY OR DUSTY WORK SITES 
cooling fins and through-core air 
passages, replace defective hoses, The presence of large amounts of sand or dust 
tighten hose clamps, tension the water a t  the work site can contribute to accelerated 
pump drive belt properly, eliminate any component weather. Either substance will act 
leaks detected and fill the  system with a as an abrasive when deposlted on moving parts 
50% solution of ethylene glycol. of the machine. 
A corrosion inhibitor is recommended. This problem can be  alleviated by increasing 
Engine overheating due to loss of coolant the schedule of lubrication and by servicing 
will most often be corrected by SLOWLY breathers and filters a t  more frequent intervals. 
adding coolant while the engine is Follow the recommendations below when 
runningat FAST IDLE. Should this fail to operating in sand or dust on a regular bases. 
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MAINTENANCE 

UNUSUAL OPERATING CONDITIONS 

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

EXlREME COLD 

In periods of extreme cold, the problems of 
freeze damage. inadequate lubrication and 
battery failure may become parh'cularly trouble- 
some. W~th the onset of very cold weather, it is 
advisable to %interizeW the machine by 
servicing the cooling system and switching to 
the lubricants recommended for cold weather 
usage. Follow the recommendations below 
when the machine must be operated in very 
cold conditions. 

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

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

Never use a chromate base corrosion 
inhibitor when the coolant contains 
ethylene glycol. Use only non-chromate 
base inhibitors. 

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

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

freeze in the fuel lines and block the fuel 
flow to the engine. To minimize this 
possibility, keep the tank as full as is 
practical during cold weather. 
This may, entail refilling the tank more 
frequently than usual, but the inconvenience 
is small compared to clearing a blocked 
fuel line. 
If water should be noticed in the fuel 
supply, drain the tank and refill it with 
uncontaminated fuel. 

3. Lubricate the machine with the lubricants 
recommended for cold weather 'operation 
In the Lubrication Section. If necessary, 
change the engine 011 and other lubricants 
in order to conform to the recommendations. 

4. The battery Is more likely to sustain freeze 
damage if not kept fully charged because 
its electrolyte will freeze at a higher 
temperature than that in a fully charged 
battery. Be certain the battery is charging 
when the engine is running and use an 
external charger to restore full charge 
when the machine is not being operated. 
The battery can discharge if snow. or ice 
short circuits the terminals. Keep the 
battery posts and cable connectors clean 
and dry. Remove any corrosion with a 
solution of soda and water. 
During extremely cold weather, it is 
advisable to remove and store the battery 
in a heated area when the machine is to 
remain idle overnight or for any extended 
period. 

Water added to the battery can freeze 
before it mixes with the electrolyte. 
During very cold weather, add water to 
the battery just prior to, or during 
operation of the machine. If the machine 
is not to be run, water may be added if an 
external charger is connected to the 
battery. 
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MAINTENANCE ~ O J  

-- -- - - 

~ I R R E G ~ A R  INTERVALS MAINTENANCE AND CHECKS 1 

REPLACEMENT PERIOD OF TOOTH 
The replacement period varies with the work 
conditions, so the service limit is illustrated 
below. 

REPLACEMENT OF TOOTH 
(1) Remove the tooth pin from the worn 

tooth. 
(2) Remove adhered or hardened soil from 

the nose section. 
(3) Clean the interior of the new tooth and 

mount R to thte nose section. 
(4) Drive the tooth pin in until the pin is 

flush with the tooth surface. 

BE CAREFUL OF THE FOLLOWING 
REPLACEING THE SUIT 
(1) Check that the rubber pin lock and tooth 

pin are not defective. 
(2) Check the inside of the tooth. 
(3) Check the fit of tooth pin. 

CHECK OF RUBBER CRAWLER SHOE 
If the crawler shoe is cracked and water inters 
through the crack, the steel cord inside 
corrodes and separates. 
As the condition gets worse, the crawler belt 
may become disconnected. 
Therefore, If cracks are found, contact the 
nearest service representative for repair. 

ADJUSTMENT OF BUCKET FIXED 

Tooth pin 
Length 
short-ened. 

Tooth pin 

Crack 
shoe 

CLEARANCE Arm Thlckness adjusting 
When the bucket fixed clearance becomes 1mm Pin 

or over, adjust the clearance to 0.1-O.Bmrn by 1 
taking out necessary number of sheets of the 
clearance adjusting shims and fix the flange 
again by fixing bolts. 

Bolts : MI 0 x 30 (4 units) 
Spanner : 17mm 

[pmEzqj 
Be sure to maintain the clearance as above, but 
do not fill it up. Standard clearance:0.1-0.8 mrn 
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MAINTENANCE 

IRREGULAR INTERVALS MAINTENANCE AND CHECKS 

BATTERY MAINTENANCE 
1. CLEANLINESS 

Any acid.that may have been spilled should be 
mopped and battery then cleaned with a rag and 
water and allowed to dry. Terminals must not be 
allowed to corrode; this can be prevented by 
keeping them coated with a good quallty grease. 

2. EATERY RECHARGE 
Battery should not be allowed to stand in a fully 
discharged condition, but should be recharged 
as soon as possible. If battery is out of use for a 
long time, it must not be allowed to run down 
completely. The battery should be given a small 
recharge, sufficient to bring It back to fully 

Fusible llnk(65A) 

Battery level 

\ ' Lower limit 
Upper limit 

charged state about every one or two months. 
Trickle charging is not recommend and during 
charging as before, care must be taken that temperrature of electrolyte does not nise 
above 40 OC for temperate climates and 52 'C for battery using lower gravity acids 
specified for tropical use. 

3. lNSPECTlON 
For close inspection of cells, use a flashlight and not a naked light as gases evolved 
from a battery may, in certain circumstances, be highly explosive. To avoid risk of 
sparks giving rise to explosion, do not rest flashlight or other metal object on top of 
battery. 

4. TOPPING UP 
Maintain level of electrolyte in cells at correct height by adding distilled water when 
required. If any electrolyte is spilled, replace it with fresh sulphuric acid of same specific 
gravity as that remaining in cell. Level of electrolyte must never fall below tops of plates. 

[ m i  
NEVER reverse terminals when using jumper cables to start engine. This might effect 
polanty of alternator. 

FUSIBLE LINK 
A fusible link is provided between the positive terminal of the battery and the starter 
switch in order to protect wiring from burning in case of occurrence of short-circuiting in 
electrical wiring. If power supply IS Interrupted by short-circuiting of wiring, check the 
fusible link after repairing the wiring and when It is found, replase the fusible link 
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MAINTENANCE 

12 YEARS MAINTENANCE AND CHECKS I 

SELECTION OF COOLANT 
Long-LHe-Coolant (LLC) is supplied to this 
machine before shipment 
This is a coolant provided with properties 
of antifreezing, corrosion-proof and 
fouling-proof. 
Its long lasting effects will mainfain 'the 
machine free from coolant exchange for 2 
years through summer and winter 
seasons. . 
The Long-Life-Coolant is therefore 
recommended for use with this machine 
when exchanging Its coolant. 

MIXING RAT10 OF LONG-LIFE-COOLANT 
The mixing ratio of Long-Lie-Coolant with 
water determines the freezing point. 
Select the mixing ratio for a freezing point 
lower by 5 than the expected lowest 
atmospheric temperature. 
Normally, the Long-Life-Coolant is used 
under a mixing ratio of 30 to 50%. 
If the mixing ratio is less than 30%, 
occurrence of rust is feared and when it is 
over 50%, overheating is feared and 
sealing components may be deteriorated 
quicker than usual. 
Meanwhile, use city water to mix with 
Long-Life-Coolant 

Freezing point 
("c) 

Mixin ration 0 
"anw~f LLC ( Q 
Quantlwof 
water I .Q \ 

CoolantTotal 

- 
30 

1.7 

4.0 

Engine proper : 2.5 Q 
Radiator and 
other proper : 2.7 Q 
Tank : 0.5 Q 

- 25 

40 

2.3 

3.4 

- 35 - 
50 

2.85 

' 2.85 
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1 UNUSUAL OPERATING CONDITIONS I 

1. Keep sand and dust out of the hydraulic 
system by keeping the reservoir filler cap 
tight and servicing the hydraulic system 
filters frequently. 

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

3. The engine breathers and air cleaner 
should also be seveiced frequently to 
prevent sand and dust from entering the 
engine. The engine oil and oil filter should 
be changed at shorter than normal 
intervals to ensure a clean oil supply to 
the engine's moving parts. 

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

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

HIGH HUMIDITY OR SALTWATER 

In some locations, such as coastal areas, the 
machine may be exposed to the deteriorating 
effects of satt, moisture, or both. To protect 
exposed metalic surfaces, wiring, paint and 
other Items, keep them dry and well lubricated 
where salt or high humidity are encountered. 
Follow the recommendations below when 
operating in these conditions. 

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

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

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

4. Never use saltwater in the cooling system. 
Internal corrosion will occur and all parts 

will have to be replaced. 

5. Hose down the machine periodically when 
working in saltwater. If necessary, use an 
011 soaked cloth to clean moving parts. 

6. If the machine is submerged, be sure it is 
never submerged in water deeper than 
upper crawler belt 

If the machine exceeds this limit, disassemble, 
clean and lubricate the lower. 

HIGH ALTITUDES 

Variations in altitude alter the fuel-air mixture 
burned in the engine and affect the engine's 
performance. At high altitudes, atmospheric 
pressures are lower and less oxygen is 
available for combustion of the fuel Above 
1500 meter, the engine fuel setting may have to 
be changed to ensure proper performance. 
Consult engine manufacturer should this 
problem anse. 
Keeping the air cleaner clean and free of 
obstructions will help alleviate high altitude 
problems. 
At high altitudes, closely monitor the engine 
temperature for overheating. 
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HYDRAULIC SYSTEM PRESSURE SETTINGS 

1. SET PRESSURE Hyd. Temp. : 50-60•‹C 

Relief Valve Gauge Port 

PI  

P2 

P3 

Install 
Gauge 

Adapter in 
Att. Line 

Hose 

P3 

P I  (LH) 
P2(RH) 

P4 

M 

n 

I , 
0 e a r 

5( 
a .  

e 

Travel (LH), 
Boom. Bucket, 
Service 
Travel (RH), 
Arm, Service - 
Swing, Blade 
Boom Swing 
Boom 1Hoist) --..--......--.---....-.---- 
Boom ILOWEL._, ---..-. --..-. 
Arm (lnj"" -"-"-- --. 

_-&E..&&~~ -.--.---.- 
Blade (Lower) 

swing 

Travel 

Valve 
Location 

MR1 

MR2 

MR3 

OR1 . -...-..---.- 
OR2 --. .-- .-- .  

.--- !2R3-- 
OR4 .-.-.-..--- 
OR5 

SW1, SW2 

- 

PP Remote Control 

@ P; 

Rated RPM Engine 

Rated Engine 
RPM 
Rated Engine 
RPM 

Rated Engine 
RPM 

Relieved Travel 
Boosting Valve 

Rated Engine 
RPM 

Maintenance Std. kgflc m' 

Standard 

175 +_5, 

175 z: 

165 12 

250 5; ' 

at 5 Q Imln 

115 '_! 

Allowable 

165-180 

165-180 

155-170 

240-255 
at 5 !Q Imin 

. 105-130 

Not Equiped 

35 -, + 5 30-40 
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HYDRAULIC SYSTEM PRESSURE S t r r lNGS 

1. SET PRESSURE Hyd. Temp. : 50-60•‹C ' 

Relief Valve Gauge Port 

P1 

P2 

P3 

install 
Gauge 

Adapter in 
Att. Line 

Hose 

P3 

P I  fLH) 
P2(RH) 

P4 

M 
a 

n 

0 1, 
O , a r 

B 

a 

e 

Travel (LH), 
Boom, Bucket, 
Service -- 
~ rave l  (RH), 
Arm, Service 

Swing, Blade 
Boom Swing 
Boom (HoistL-- .-...- --- -.... 
Boom [Lower) .--..-.-.--..---A,------ 

Arm (In) ---- -- ...--.----. 
-_An.J029 ----. 

Blade (Lower) 

Swing 

Travel 

Valve 
Location 

MR 1 

MR2 

MR3 

OR 1 
OR2 ......-.......-.---. 

.--- 9%. --.--. 
OR4 . . .  -.- -..-.. ---. 
OR5 

SW1, SW2 

- 

PP Remote Control 

R * 
Rated Engine 
RPM 

Rated Engine 
RPM 

Rated Engine 
RPM 

Rated Engine 
RPM 

Relieved Travel 
Boosting Valve 

Rated Engine 
RPM 

Maintenance Std. kgflc m' 

Standard 

185 ,:: 
+ 5 

185 -0 

175 +_: 
250 $, 

at 5 P lmln 

145 1: 

Allowable 

175-190 

175-190 

165-180 

240-255 
at 5 P lmin 

135-160 

. Not Equiped 

35 -, + 5 30-40 
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SECTION 6 PERFOMANCE STANDARDS 

Spool Stroke ................................................................................. 6 - 1 - 1  

Swing (Operating Speed. Natural Drift) ...................................... 6 - 1 - 2  

Travel (Travel Speed, Travel alignment, Drift) ......................a*... 6 - 1 - 3 
Boom Cylinder Speed .............~.........~........................~.....~............ 6 - 1 - 4  
Arm Cylinder Speed ..................................................................... 6 - 1 - 4  
Bucket Cylinder Speed ................................................................. 6 -  1 - 4  

................................................................... Blade Cylinder Speed 6 - 1 - 5  

........................................................ Boom Swing Cylinder Speed 6 - 1 - 5  

.............................................................................. cylinder ~ ~ i f t  6 - 1 - 5  

30J 
Hydraulic presswe ....................................................................... 6 - 2 - 1  
Lever Operating Face ................................................................... 6 - 2 - 1  
Spool Stroke ................................................................................. 6 - 2 - 1  

.Swing (Operating Speed, Natural Drift) ...................................... 6 - 2 - 2  

........................... Travel (Travel Speed. Travel alignment. Drift) 6 - 2 - 3 
................................................................... Boom Cylinder Speed 6 - 2 - 4  

..................................................................... Arm Cylinder Speed 6 - 2 - 4  

Bucket Cylinder Speed ................................................................. 6 - 2 - 4  
Blade Cylinder Speed ................................................................... 6 - 2 - 5  

......................................................... . Boom Swing Cylinder Speed 6 - 2 - 5  

Cylinder Drift .............................................................................. 6 - 2 - 5  
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ITEM CONDITION 
TANDARD 1 ALLOW. ALLOW. 

HYDRAULIC 
PRESSURE Engine : Rated r.p.m. 

Oil temp: 50" -60•‹C Max. 180 
Min. 165 1 7 5 f 5  1 Max. 180 

Min 165 Boom 

Arm Max. 180 
Min. 165 

Max. 180 
175+5 1 Min.165 

Bucket Max. 180 
Min. 1 65 

Max. 180 
175f5  I Min.165 

Swing Max. 120 
Min. lo5 

Max. 180 
Min. 165 175+5 1 Max. 180 

Min. 165 Travel 

Boom Swing Max. l7O 
Min. 155 ; 

Max.170 

Max. 170 Max. 170 
Min. 155 ; Blade 

LEVER 
OPERATING 
FOCE 

Engine : Low 'speed 
Oil temp : 50" - 60 "C 
Mesuring Position : 
Use spring balance scale 
and hook under grip. 

Boom 

I Arm 

Bucket 

Swing 

Travel 

Boom Swing 

Blade 

Throttle 

Lever grip 

SPOOL STROKE 
(CONTROL 

VALVE) 

Boom 
Arm 
Bucket 
Swing 

Travel 
Boom Swing 

I Blade 
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ITEM 

TRAVEL 

Travel. Speed 

Travel Alignment 

Natural Drift 
4 

Time for 
Crmler belt 

Engine : Rated r.p.m. 
Oil temp: 50' -60•‹C 

Time required for 
lOmtrave1 after 5m take 
off. 

*-q 
Level Soilid Ground 

Engine : Rated r.p.m. 
Oil temp : 50' - 60•‹C 

Measue turning distance 
during 10m travel.. 

Engine : Idling 
Oil temp: 50" -60•‹C 

Measure drift gravity in 5 
mimutes. 

Engine : Rated r.p.m. 
Oil temp : 50' - 60 "C 

Measure time required for 
five turns after one turn. 

19.6 sec 
f 0.5 see 

Below 
500 mm 

100 mrn 
/5 min 

36.3 sec 
k 1.0 sec 

ALLOW. 

Below 
E L 1  sec 

High 
Speed 
13.6 sec 
5 0.5 sec 

Low 
Speed 
22.1 sec 
+ 0.5 sec 

ALLOW. 

High 

below 
16.0 sec 

Low 
Speed 
below 
26.1 sec 

Below 
700 mm 

Below 
500 mrn 

Below 
700 rnm 

500 mm 
/5 min 

Below 
42.8 see 

High 
Speed 
27.3 sec 
2 1.0 sec 

Low 
Speed 
44.1 sec 
rt 1.0 sec 

High 
Speed 
below 
32.2 see 

Low 
Speed 
below . 
52.0 sec 
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BOOM 
CYLINDER 
SPEED 

ARM 
CYLINDER 
SPEED 

BUCKET 
CYLINDER 
SPEED 

CONDITION 

Engine : Rated r.p.m. 
Oil temp : 50" - 60•‹C 

Measure time to raise boom 
from ground level to 
maximum height (with arm 
and bucket cylinder fully 
retracted.) 

Engine : Rated r.p.m 
Oil temp: SO0 -60•‹C 

Divided Equally 
/ / r  I r  / d  

Measure time for full 
extention or retraction of 
cylinder. 

Engine : Rated r.p.m 
Oil temp: 50" -60•‹C 

- 
Divided Equally 

Measure time for full 
extention or retraction of 
cylinder. 

Hoist 
3.9 sec 
t 0.3 sec 

Lower 
3.6 sec 
2 0.3 sec 

Arm In 
3.1 sec 
2 0.3 sec 

Arm Out 
3.6 sec 
2 0.3 sec 

Dig 
3.6 sec 
-C 03sec 

Dump 
2.2 sec 
2 0.3 sec 

Below 
5.1 sec 

Below 
4.7 sec 

Below 
4.1 sec 

Below 
4.7 sec 

-,. 

Below 
4.7 sec 

Below 
2.9 sec 

Hoist 
3.9 sec 
2 0.3 sec 

Lower 
3.6 sec 

0.3 sec 

Arm In 
3.5 sec 
f 0.3 sec 

Arm Out 
3.9 sec 
+ 0.3 sec 

Dig 
3.5 sec 
-C 0.3 sec 

Dump 
2.2 sec 
2 0.3 sec 

ALLOW. 

Below 
5.1 sec 

Below 
4.7 sec 

Below 
4.6 sec 

Below 
5.1 sec 

Below 
4.6 sec 

Below 
2.9 sec 
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ITEM CONDITION 
ALLOW. ALLOW. STAND ARC 

Hoist 
3.9 sec 
+ 0.3 sec 

Lower 
3.6 sec 
+ 0.3 sec 

BOOM 
CYLINDER 
SPEED 

Engine : Rated r.p.m 
Oil temp : 50' - 60•‹C 

Measure time to raise boom 
from ground level to 
maximum height (with arm 
and bucket cylinder fully 
retracted.) 

Hoist 
3.9 sec 
5 0.3 sec 

Lower 
3.6 sec 
+ 0.3 sec 

Below 
5.1 sec 

Below 
4.7 sec 

Below 
5.1 sec 

Below 
4.7 sec 

ARM 
CY LlNDER 
SPEED 

Engine : Rated r.p.m. 
Oil temp : 50" - 60 "C 

Arm In 
3.1 sec 
k 0.3 sec 

Arm Out 
3.6 sec 
C 0.3 sec 

Below 
4.1 sec 

Below 
4.7 sec 

-- 

Arm In 
3.5 sec 
C 0.3 sec 

Aim Out 
3.9 sec 
k 0.3 sec 

Below 
4.6 sec 

Below 
5.1 sec 

Divided .~qua l ly  
/ I .  , *  , /  

Measure time for full 
extention or retraction of 
cylinder. 

BUCKET 
CYLINDER. 
SPEED 

Dig 
3.5 sec 
k 0.3 sec 

Dump 
2.2 sec 
+ 0.3 sec 

Engine : Rated r . p n  
Oil temp: 50" -60•‹C 

Dig 
3.6 sec 
C 0.3sec 

2.2 sec 
k 0.3 sec 

Below 
4.7 sec 

Below 
2.9 sec 

Below 
4.6 sec 

Below 
2.9 sec & 

Divided Equally 

Measure time for full 
extention or retraction of 
cylinder. 
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CONDITION ITEM 
ALLOW. 

Below 
3.4 sec 

Below 
3.2 sec 

ALLOW. STAND ARC 

BLADE 
CY LlNDER 
SPEED 

Engine : Rated r.p.m 
Oil temp : 50 " - 60 "C 

Hoist 
2.6 sec 
2 0.3 sec 

Lower 
2.4 sec 
5 0.3 sec 

Hoist 
2.5 sec 
-C 0.3 sec 

Lower 
2.4 sec 
-C 0.3 sec 

Below 
3.3 sec 

Below 
3.2 sec Measure time for full 

extention or retraction of 
cylinder. 

BOOM SWING 
SYLINDER 
SPEED 

Engine : Rated r.p.m 
Oil temp: 50" -60•‹C 

Below 
7.4 sec 

Below 
7.6 sec 

Right L Left 
5.6 sec 
-t 0.3 sec 

Right 
5.9 sec 
+ 0.3 sec 

Boom 
Cylinder : 
below 

15 mm 

Arm 
Cylinder : 
below 

15 mm 

Bucket 
Cylinder : 
below 

5 mm 

,Bucket 
Tooth 
Point : 
below 

Below 
7.4 sec 

Below 
7-8 sec 

Left 
5.6 sec 
k 0.3 sec 

Right 
5.8 sec 
-C 0.3 sec 

Measure time for full 
extention or retraction of 
cylinder. 

CYLINDER 
DRIFT 

Engine : Stopped 
Oil temp : 50 " - 60 "C 

Below 
30 mm 

Below 
30 mm 

Below 
10 mm 

Below 
400 mrn 

Boom 
Cylinder : 
below 

15 rnm 

Arm 
Cylinder : 
below 

15 mrn 

Bucket 
Cylinder : 
below 

5 m m  

Bucket 
Tooth 
Point : 
below 

Below 
30 mm 

Below 
30 mm 

Below 
10 rnm 

Below . 
400 mm 

Lqad : Non load 
Boom top section to be 
parallel with ground level 

Measure the variation of 
rod length in 10 minutes. 
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TROUBLE SHOOTING 

As the operator, it is your responsibility to detect any 

unusual sounds, odors or  other signs of abnormal 

performance that could indicate trouble ahead. . 

By detecting any failures in their early stages, you can 

save yourself unnecessary downtime and your 

employer a lot of money! Therefore, it is also your 

responsibility to use good judgment in detecting 

failures in the bud and repairing them quickly. If you 

don't, one failure may lead to another. 

Before attempting a repair yourself, ask younelf IF 

you have the RIGHT TOOLS, IF you have the 

.PROPER TEST EQUIPMENT and IF you can 

accurately DIAGNOSE the cause of the failure. 

If you can't answer YES to all three questions, rely on 
I 

your Disrributor Serviceman. He has the tools, testing 

equipment and service knowledge to pinpoint the 

problem in minutes instead of the houn consumed in 

hit - or - miss methods. TIME IS MONEY! He will 

save it for you. 

If you decide to attempt a repair yourself, follow a 

logical TROUBLESHOOTING PROCEDURE. 

Don't simply replace parts until the trouble is found. 

I GENERAL PROCEDURE I 

I - KNOW THE SYSTEM Study this manual and 

learn what makes the machine "tick", how it should 

behave, sound and smeI1. 

11 - OPERATE THE MACHINE Test opera te  all 

ma chin^ functions. Note all abnormal sounds, 

odors and movements. 

111 - INSPECT THE MACHINE Look for leaks, lisren 

for the source of abnormal sounds, detect the origin of 

unusual odors. Check the condition of the oil and 

filters. 

IV - UST THE POSSIBLE CAUSES Use your best 

judgment in listing all possible causes of the failure. 

v - REACH A CONCLUSION Review your list of 
I 

possible causes and decide which are the most likely to 

cause the failure. Consider the most obvious fim 

VI - TEST YOUR CONCLUSION Test your 

conclusions, in order of obviousness, until the source 

of the failure is found. The machine can then be 

repaired at minimal cost and downtime. 

W - REVIEW MAINTENANCE PROCEDURES 

Prevent recurrences of all premature failures by 

regularly checking the filters, temperature, adjustments 

and lubrication. Make daily inspections. 
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TROUBLE SHOOTING 

I HYDRAULIC SYSTEM I 
GENERAL Before attempting any hydraulic 

troubleshooting, become fully acquainted with the 

following two basic facts governing a hydraulic 

system: 

1 - VOLUME Volume determines the speed of an 

operation. A hydraulic pump displaces a given amount 

of oil for every revolution of the pump. This volume is 

expressed in terms of liters per minute( Q /mi@. The 

greater the engine speed, the greater the pump speed. 

:As a resulf the speed of the hydraulic funtion 

operating is directly related to the speed of the engine. 

A reduction in the speed of a cylinder or motor is 

caused by a smaller quantity of oil being delivered to 

the components by the pump. 

exerted by the hydraulic oil on those parts of a 

hydraulic system which are open to the pump. 

Pressure is automatic and the result of resistance in the 

sense that; when there is no resistance in the system, 

there is no pressure. When we operate a hydraulic 

cylinder or motor to accomplish a task, the amount of 

resistance required to overcome the task results in 

pressure being sensed by the hydraulic pump. This 

pressure is expressed in terms of kilogram per 

centimeter (kg/c m' ). 

Onece a basic understanding of the differences 

between vdume and pressure has been obtained, 

accurate troubleshooting of any hydraulic system can 

be accomplished. 

RELIEF VALVES Relief valves are installed in the 

hydraulic system to protect system components. 

Whenever pressure rises to the relief setting, the 

effected relief valve opens allowing excess oil to return 

to the reservoir through an outlet passage in the valve. 

When checking p r e s k e s  and adjusting 
relief valves, be sure hydraulic oil is at 
operating temperature 110" - 135 " F (44 " 
- 55•‹C). Note : Relief pressures will exceed 
set levels when the hydraulic system is 

checked with cold oil. 
When adjusting pressures, BE STJRE TO 
USE a high quality calibrated hydraulic 

pressure gauge. 

NEVER resort to increasing relief valve 
pressure settings in an attempt to cure'the 

ills of any hydraulic system. Fully diagnose 
the problem and maintain the proper 

pressure settings of all relief valves. 

DIRT - YOUR CONSTANT ENEMY 

The majority of hydraulic problems in any 
hydraulic system can be traced directly to 

dirt or contamination in the system. Do not 
neglect your hydraulic system. KEEP IT 

CLEAN 1 

Change the oil and oil filters a t  established 

intervals. 
If, in spite of these precautions, improper 

operation does occur, the cause can 

generally be traced to one of the following: 

1. Use of the wrong viscosity or type of 

oil. 

2. Insufficient fluid in the system. 

3. Presence of air in the system. 

4. Internal leakage. 

5. Improper adjustments. 
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I HYDRAULIC SYSTEM GENERAL PROCEDURES I 
Base all hydraulic system troubleshooting on a firm 

foundation of good common sense and logical 

procedure. Don't overlook the obvious; check it first 

Never pursue a course of simply replacing parts until 

rhe problem is solved. 

Points to remember when troubleshooting hydraulics: 

1. Did the problem occur suddenl'y. .. . . . or has the 

condition gradually gotten worse? A sudden 

. malfunction will generally indicate a break. A 

gradually worsening situation indicates a wear 

condition. 

2. Is the engine speed up to specifications? A slow 

engine will definitely affect the speed of all 

operations. Always remember - Volume 

determines speed and vice versa. 

3. ALWAYS set hydraulic relief valves to i 

FACTORY SETTINGS! 

4. Whenever ANY PART of rhe hydraulic system is 

to be opened, ALWAYS REMEMBER - 
CLEANLINESS! Clean the entire surrounding 

area BEFORE the work is to be performed. 

NEVER set any hydraulic components, seals, 

rings, etc. in a contaminated area. 

The intent of the following hydraulic system 

troubleshooting guide is to help in isolating problems 

experienced with the machine. Most problems can be 

solved by knowing where and what to look for. This 

guide provides a method of identifying and isolating 

these problems through a logical sequence, rather than 

one of replacing parts at random. This guide does not 

provide any repair procedures. i 
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TROUBLE SHOOTING 

BLADE 

No Movement Of Blade Cyfinder(AI1 Ather Operatlons Nomal) 
Weak Blade Lowering Power(A1i Ather Operations Nomai Blade) 

Slow Movement Blade 

Too Much Drift Blade Cylinder 

CHECK SPOOL SPRING SET 
BOLT - REMOVE FOREIGN 

NO MOVEMENT MAlTER CLOGGING: IF STILL 
I N  EFFECTIVE, REPLACE 

ADJUST OR REPLASE 
RELIEF VALVE AT LOW PRESSURE OVERLOAD RELIEF 

VALVE ASSEMBLY 

CONTAMlNATION 
(CYLINDER 
PACKING) - CHECK WADE 

FILTER ELEMENT CYLINDER DRIFT NG -+ 

REPAIR OR REPLACE 
FAlLD CYLINDER - 
FLUSH - REPLACE 
FILTER ELEMENT 
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BOOM SWING 

No Movement Of Boom Swlng Cylinder(AI1 Ather Operations Nomal) 

Weak Boom Swing Power(AIl Ather Operations Nomal) 
Slow Boom Swing Movement 

Too much Drift Boom Swing Cylinder 

CHECK SPOOL SPRING SET 

BOOM SWING BOLT - REMOVE FOREIGN 
NO MOVEMENT MATTER CLOGGING: IF  STILL 

INEFFECTWE, REPLACE 

CONTAMINAT1 ON 
(CYLINDER 

CHECK RETURN 
PACKING) 

CHECK BUCKET FAlLD CYLINDER - 
FLUSH - REPLACE 
Fl LTER ELEMENT 
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BUCKET 

No Movement Of Bucket Cyllnder(Al1 Ather Operations omal) 
Weak Bucket Djgglng Power(All Ather Operations Nomal) 
Slow bucket Movement 
Too much Drift Bucket Cylinder 

BOLT-REMOVE SPOOL OUT - 
CHECK BUCKET NO MOVEMENT IF THIS IS IMPOSSIBLE, 

REPLACE CONTROL VALVE 
SECTION 

CONTAMINATION 
(CYLINDER 
PACKING) - 

FILTER ELEMENT CYLINDER DRIFT 

I REPAIR OR REPLACE 1 
FAllD CYLINDER - 
FLUSH - REPLACE - - 1  1 FILTER ELEMENT I 
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ARM 

No Movement Of Arm Cylinder(AI1 Other Operations Normal) 
Weak Arm Digging Power(Al1 Other Operations Normal) 
Slow Arm Movement Too Much Drift Arm Cylinder 

CHECK SPOOL SPRING SET 
BOLT-REMOVE SPOOL OUT - 

NO MOVEMENT IF THE IS IMPOSSIBLE, 
REPLACE CONTROL VALVE 

SECTION 

OK 

CONTAMINATION 
(CYLINDER 
PACKING) REPAIR OR REPLACL - CHECK ARM FAILD CYLINDER - 

Fl LTER ELEMENT CYLINDER DRIFT FLUSH - REPLACE 
FILTER ELEMENT 

LOW PRESSURE '- 

ADJUST OR REPLASE 
OVERLOAD RELIEF 
VALVE ASSEMBLY 
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TROUBLE SHOOTING 

BOOM 

No Boom ioist Or Boom Hoist Slow(AII Ather Operations ~ o m a l j  
T o o  Much Drift Boom CylInder 

BOLT-REMOVE SPOOL OUT - 
NO MOVEMENT IF THIS IS IMPOSSIBLE, 

REPLACE CONTROL VALVE 
SECTION 

ADJUST OR REPLACE 
VALVE AT CONTROL LOW PRESSURE OVERLOAD RELIEF 

VALVE HOIST VALVE ASSEMBLY 

CONTAMINATION 
(CYUNDER 
PACKING) - 

FILTER ELEMENT 
7 

CYUNDER DRIFT 

I REPAIR OR REPLACE 1 
FAlLD CYLINDER - 
FLUSH - REPLACE I 

I FILTER ELEMENT I 

Boom Drops When Hoist Lever Pulled Back Slowly 

(Only Half Lever Operation) 

CHECK LOAD 
HOLDING CHECK 

VALVE 

Noise Generation When Moving Up And Down 

INITIAL BURNING 
PHENOMENON - APPLY 
GREASE - IF BURNED. 
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TROUBLE SHOOTING 

Slow Swing(0ther Operating Nornal) 

CHECK SPOOL BOLT - REMOVE FOREIGN 
STROKE OF SWING IMPROPER MATTER CLOGGING: IF STEEL 

INFFECTIVE, REPLACE 
CONTROL VALVE 

OK 

ADJUST BRAKE VALVE 

BRAKE VALVE LOW PRESSURE PRESSURE OR REPLACE 
BRAKE VALVE ASSEMBLY 

Swing Runout At Stop On Slope 

LPw clAA I ADJUST BRAKE VALVE I 
ESS ,E VMLV U 

c . 
,- ,, . . , . . --- w a .- p PRESSURE OR REPUCE 

BRAKE VALVE ASSEMBLY I 
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TROUBLE SHOOTING 

SWING 

No Swing(0ther Operatings Normal) 
(Netther Right Nor Left Swing) . 

CHECK SWING 
BRAKE VALVE RELIEF LOW PRESSURE 

REPLACE RELIEF 
VALVE OR CLEAN 
UP CHECK VALVE 

INTERNAL 
DAMAGE 

REPAIR OR 
REPLACE 

REDUCTION GEAR 

Swing - Cannot Stop 

CHECK SPOOL OPERATION - 
CHECK SWING REMOVE FOREIGN MAlTER 

SPOOL OPERATION IN CLOGGING - IF THIS IS 
CONTROL VALVE IMPOSSIBLE, REPLACE 

CONTROL VALVE SECTION 

CHECK SWING LOW > 

PRESSURE 
PRESSURE 

ADJUST SWING REUEF VALVE 
PRESSURE SETTING - IF 

PRESSURE CANOT BE 
ADJUSTED, REPLACE REUEF 

VALVE ASSEMBLY. OR 
REMOVE CHECK VALVE AND 

CLEAN UP 

REMOVE FOREIGN MASTER 
CLOGGING - IF THlS IS '' IMPOSSIBLE, REPLACE BRAKE 

VALVE ASSEMBLY 
. . ' .  .. \ . . , , . . . 

A .., .I . ,... . : f 
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TROUBLE SHOOTING 

TRAVEL 

LEFT TRACK 

Travel Speed Drops On One Side(Dlrectiona1 Drift) 

(All Other Operations Normal) 

CHECK SPEED AND POWER OF 
BUCKET, BOOM FOR NORMAUN 
(MOVE THEM BY ADDING A LOAD) 

RIGHT TRACK 
I i 

OK 

OF TRAVEL MOTOR REPLACE MOTOR 
TOO BY LIFTING UP ONE SIDE ASSEMBLT AND 

OF TRACK AT FULL FILTER - FLUSH 
MOTOR 

. 

MEASURE 
TURNNING TOO HIGH IF ONE SIDE HAS HIGHER 

HYDRAULIC PRESSURE PRESSURE TURNING RESISTANCE, 
BY LIFTING UP(RIGHT DETERMINE CAUSE - 1.E CHICK 

AND L E W  
AT ONE SIDE REDUCTION GEAR ROLLER AND 

TRACK SHOE INLK, IDLER 

CHECK SPEED AND POWER OF ARM 
FOR NORMALITY(M0VE THEM BY 

ADDING A LOAD) 

REDUCTION GEAR 

EXISTENCE OF 
METAL PARTICLES 

DAMMAGED SEAL REPLACE ROTARY 

ACCEPTABLE. 

WHEN TRACKED FOR A DISTANCE 
OF 1 Om ON A HARD SURFACE IS 
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TROUBLE SHOOTING 

ALL Operations Fail On One Side Of Control Valve 
Operations Slow On One Side Control Valve 

LOW 
PRESSURE MAlN RELIEF 

REPLACE MAlN 
RELIEF VALVE 

MATERIAL PIECES INSUFFICIENT DELIVERY 

REPLACE PUMP 
ASSEMBLY AND 

FILTER ELEMENT - 
FLUSH 

REPLACE PUMP 
ASSEMBLY AND 

FILTER ELEMENT - 
FLUSH 

https://truckmanualshub.com/



TROUBLE SHOOTING 

STEP - BY - STEP 

ELiMlNATfON METHOD 

All Operation Fail 

LOW REPLENISH WITH 
(SOME TIME NOISY DUE SAME BRAND OF 

TO CABITATION) HYDRAULIC FLUID 

COUPLING OF PUMP 
DRIVING SHAFT < INSPECT ' DEFECTIVE REPRACE * 

DEFECTIVE PARTS 

DELIVERY(F0R 
REPLACE PUMP 

ANY OIL RETURN 
NO DELIVERY ASSEMBLY AND 

FILTER - FLUSH 

CHECKING METHOD OF P W  DELIVERY : 

1. GRASP THE DELTVERY HOUSE. (SENSE OF TOUCH) 

2. OPEN OIL FILLING PORT OF HYDRAULIC OIL TANK AND 

OBSERVE THE FLOW OF RETERN OIL. 

3. MEASURE BY FLOW MATER 
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TRAVELING LIMIT SWITCH 

Limit switch is provided with the traveling spool of control valve 

as an actuation switch for straight traveling in case of 25J to 30J, 

and for straight traveling and traveling pressure increase in case of 

321 and 35J. 

If this switch or its wiring becomes faulty, the phenomenon detailed 

below is caused. Depending on the phenomenon, carry out 

troubleshooting and take a proper measure. 

3 Straight traveling 
function cannot be 
activated. 
(Traveling course is 
curved at  simultan- 
eous operation of 
traveling and 
attachment motion.) 

Straight traveling 
function cannot be 
activated 
(Traveling course is 
curved at simultan- 
eous operation of 
traveling and 
attachment motion.) 

3Traveling force does 
not increase because 
traveling pressure 
does not rise. 

DWhen applying a 
load by using 2 
pumps (PI and P2) 
simultaneously, the 
engine stalls. 

BOperating speed of 
attachment (boom, 
arm or bucket) is 
faster than standard 
time. 

Possible cause ? 

When operating the 
traveling lever, the 
limit switch does 
not turn on and the 
solenoid is not 
excited, so the valve 
is not changed over. 

Phenomenon 

32J 35J -- 
I 

( 

-- 

I 

- 

OThe engine does not 
stall when using 3 

Although the traue- 
ling lever has not 

3 Operating 

pumps simultaneou- 
sly. 

speed of 

been moved, the 
limit switch turns 
on, the solenoid is 
excited and the 

arm or bucket) is 
faster than standard 

attachment (boom, 

time. 

1 valve is changed 
over. 

Measure 

Check, repair or 
replace the switch 
or its wiring. 

Check and adjust 
the switch moun 
ting gap. 
Check switch ope 
ration. Repair or 
replace as 
required. 
Check and adjust 
the neutral posi- 
tion of traveling 
lever. 
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TROUBLE SHOOTING 

EQUIPMENT 

Hydraulic pump 

I OVERHEATlNG AND NOISY HYDRAULIC PUMP I 
. PROBABLE CAUSE 

1.Low hydraulic oiL 

2. Air in suction Line. 

3. Water mixed in hydraulic system 

4.Relief valve pressure defective or valve itself defective. 

5. Suction strainer clogged 

6. Clogged oil cooler. 

REMEDY 
Replenish hydraulic oil 

Replace packing or 

tighten lock bolts. 

Replace' hydraulic oil 

Adjust pressure to 

specified -or raplace 

valve. 

Clean filter element. 

Clean 
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TROUBLE SHOOTING 

I DEFECTIVE TRAVEL 1 
I EQUIPMENT 

Rotary joint 

PROBABLE CAUSE REMEDY 

1. Machine moves when it is parked on a slope. 

2. Machine moves during digging operation 

3. The machine is unable to travel straight 

Internal leakage in 

travel motor. 

ORhg worn or damaged, causing internal leakage. 

Travel reduction 

gear 

Repair or replace rot= 

joint 

Bearhgs, shafts and gears damaged. 

FAULTY SWING 1 

Replace. 

EQUIPMENT 

Swing motor 

Brake Valve 

Reduction gear 

speed. (Drift of machine when machine stops swinging) 

PROBABLE CAUSE 
Internal leakage inside swing motor, causing drop in swing 

-- 

1. Drift of machine is excessive when machine is stopped. /Replace valve or ~ G U S ~  

- -  - 

TiEldl%~Y 

Repair or replace. 

(Brake valve is defective or pressure has dropped) 

2. Machine stops abruptly when swing is stopped. 

(Relief pressure higher than normal). 

pressure. 

Adjust relief pressure. 

Bearings, shafts and gears are damaged. Replace. 

https://truckmanualshub.com/



TROUBLE SHOOTING 

I TROUBLESHOOTING DIGGING FORCE AND SPEED DECREASE I 
-- 

PROBABLE CAUSE 

Engine output drop (engine speed fluctuaics) 

1. Fuel pump. 

2. Fuel injection timing faster than nard (Engine knocks). 

3. Injection timing later than normal (Thick exhaust smoke is 

emitted from engine). 

4. Injection pump. 

5. Fuel filter clogged (Check filter screen inside tank) 

6. Air in injection pump. 

7. a Fuel valve wet with fuel 

b. VaIve gap insufficient 

c. Piston ring seized. 

d Piston ring damaged 
e. Defective cooling. 

f. Defective lubrication 

Low hydraulic oiL 

tinproper viscosity 

Number 1 pump 

a Travel motor (right) output and travel speed drops 

b. Arm cylinder piston force and speed drops 

Number 2 pump 

a Boom cyhder  piston force and speed drops 

b. Travel motor (left) output and travel speed drops 

c. Bucket cylinder piston force and speed drops 

Number 3 pump 

a Blade cylinder piston force and speed drops 

b. Boom swing cylinder piston force and speed drops 

c Swing force and swing speed drops 

1. M deposited on valve seat 

1. Valve seat and spring defective. 

REMEDY 

Repair or replace. 

Delay timing. 

Advance timing. 

Repair or replace. 

Clean or replace. 

Purge air. 

Reseat valve. 

Adjust vaIve gap. 

Replace. 

Replace. 

Zheck fan belt, e t c  

Check engine oiL 

Replenish hydraulic oil 

Replace hydraulic oil 

with recommended 

iriscosity. 

3epair or replace. 

2epair or replace. 

?!epair or  replace. 

herhaul and clean 

bpiace valve. 
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TROUBLE SHOOTING 

1 EQUIPMENT 

Main relief valvc 

Overload relief 

valve 

cylinders 

Makeup valve L 

PROBABLE CAUSE 

1. Relief valve damaged 

2. Relief valve clogged with dust or other foreign substances. 

3. Relief valve pressure too low. 

Boom ann or blade erratic 

(Cause same as case of main relief valve above.) 

If pumps and valves are OK, piston packing may worn or 

damaged thus causing internal leakage. 

Boom swing erratic. 

Valve seat damaged or scored Contamination on valve seat 

EXCESSIVE CYLINDER DRIFT 

I EQUIPMENT / PROBABLE CAUSE 

1 Overload relief 11. Valve seat worn or damaged I d v e .  / 2 Valve 0-Ring damaged 

I 13. Dust or other foreign substances inside valve. 

4. Valve spring fatigued causing pressure reduction 

I 

Hydraulic 1 internal leakage due to wear or damage of piston ring or 

cylinders 

Replace. 

Overhaul and clean. 

Check and adjust 

pressure. 

Same r as above. 

packing. 

Spool 

Repair ___( or replace. 

Leakage. 

Clean or replace valve. / 

REMEDY 

Replace relief valve. 

Repair or replace pistor 

ring or packing. 

Replace control valve. 
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