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EEBM001902

PC290LC-6K

PC290NLC-6K
MACHINE MODEL SERIAL NUMBER
PC290LC-6K K30001 and up, K34001 and up
PC290NLC-6K K30001 and up, K34001 and up

• This shop manual may contain attachements and optional equipment that are not available in your area.
Please consult your local Komatsu distributor for those items you may require. Materials and specifications
are subject to change without notice

• PC290LC-6K, PC290NLC-6K mount the SA6D102EA-1 engine.
for details of the engine, see the 102 Service Engine Shop Manual.

Anja
pag.   23 = tab 10
pag. 196 = tab 20
pag. 477 = tab 30
pag. 616 = tab 40
pag. 661 = tab 90
de a2 tekeningen zitten niet meer in het bestand enkel in het archief.
zie eebm001902 
(A2 tek. idem als eebm001900)
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SAFETY
SAFETY NOTICE

IMPORTANT SAFETY NOTICE

Proper service and repairs extremely important for safe machine operation. The service and
repair techniques recommended by Komatsu and described in this manual are both sepcially
designed by Komatsu for the specific purpose.

To prevent injury to workers, the symbol is used to mark safety precautions in this
manual. The cautions accompaning these symbols should always be followed carefully. If any
dangerous situation arises or may possibly arise, first consider safety, and take the necessary
actions to deal with the situation.

SAFETY SAFETY NOTICE

GENERAL PRECAUTIONS

Mistakes in operation are extremely dangerous.
Read the Operation and Maintenance carefully BE-
FORE operating the machine.

1. Before carrying out any greasing or re-
pairs, read all the precautions given on the
decals which are fixed to the machine.

2. When carrying out any operation, always
wear safety shoes and helmet. Do not wear
loose work clothes, or clothes with buttons
missing.
• Always wear safety glasses when hit-

ting parts with a hammer.
• Always wear safety glasses when

grinding parts with a grinder, etc.

3. If welding repairs are needed, always have
a trained, experienced welder carry out the
work. When carrying out welding work, al-
ways wear welding gloves, apron, glasses,
cap and other clothes suited for welding
work.

4. When carrying out any operation with two
or more workers, always agree on the op-
erating procedure before starting. Always
inform your fellow workers before starting
any step of the operation. Before starting
work, hang UNDER REPAIR signs on the
controls in the operator's compartment.

5. Keep all tools in good condition and learn
the correct way to use them.

6. Decide a place in the repair workshop to keep
tools and removed parts. Always keep the tools
and parts in their correct places. Always keep
the work area clean and make sure that there is
no dirt or oil on the floor. Smoke only in the ar-
eas provided for smoking. Never smoke while
working.

PREPARATIONS FOR WORK.

7. Before adding the oil or making any repairs
park the machine on hard, level ground, and
block the wheels or tracks to prevent the ma-
chine from moving.

8. Before starting work, lower blade, ripper, bucket
or any other work equipment to the ground. If
this is not possible, insert the safety pin or use
blocks to prevent the wrok equipment from fall-
ing. In addition, be sure to lock all the control
levers and hang warning signs on them.

9. When disassembling or assembling, support
the machine with blocks, jacks or stands before
starting work.

10. Remove all mud and oil from the steps  or other
paces used to get on and off the machine. Al-
ways use the handrails, ladders or steps when
getting on or off the machine. Never jump on or
off the machine. If it is impossible to use the
handrails, ladders or steps, use a stand to pro-
vide safe footing.
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SAFETY SAFETY NOTICE

PRECAUTIONS DURING WORK

11. When removing the oil filter cap, drain plug or
hydraulic pressure measuring plugs, loosen
them slowly to prevent the oil from spurting out.
Before disconnecting or removing components
of the oil, water or air circuits, first remove the
pressure completely from the circuit.

12. The water and oil in the circuits are hot when
the engine is stopped, so be careful not to get
burned.
Wait for the oil and water to cool before carrying
out any work on the oil or water circuits.

13. Before starting work, remove the leads from the
battery. Always remove the lead from the nega-
tive (-) terminal first.

14. When raising heavy components, use a hoist or
crane.
Check that the wire rope, chains and hooks are
free from damage.
Always use lifting equipment which has ample
capacity.
Install the lifting equipment at he correct places.
Use a hoist of crane and operate slowly to pre-
vent the component from hitting any other part.
Do not work with any part still raised by the
hoist or crane.

15. When removing covers which are under inter-
nal pressure or under pressure from a spring,
always leave two bolts in position on opposite
sides. Slowly release the pressure, then slowly
loosen the bolts to remove.

16. When removing components, be careful not to
break or damage the wiring. Damaged wiring
may cause electrical fires.

17. When removing piping, stop the fuel or oil from
spilling out. If any oil or fuel drops onto the floor,
wipe it up immediately. Fuel or oil on the floor
can cause you to slip, or can even start fires.

18. As a general rule, do not use gasoline to wash
parts. In particular, only use the minimum of
gasoline when washing electrical parts.

19. Be sure to assemble all parts again in their
original places.
Replace any damaged parts with new parts.
• When installing hoses and wires, be sure

that the will not be damaged by contact
with oter parts when the machine is being
operated.

20. When installing high pressure hoses, make
sure that they are not twisted. Damaged tubes
are dangerous, so be extremely careful when
installing tubes for high pressure circuits. Also,
check that connecting parts are correctly in-
stalled.

21. When assembling or installing parts, always
use the specified tightening torques. When in-
stalling protective parts such as guards. or
parts which vibrate violently or rotate at high
speed, be particulary careful to check that they
are installed correctly.

22. When aligning two holes, never insert your fin-
gers or hand. Be careful not to get your fingers
caught in a hole.

23. When messuring hydraulic pressure, check that
the messuring tool is correctly assembled for
taking any measurements.

24. Take care when removing or installing the
tracks of track-type machines. When removing
the track, the track separates suddenly, so
never let anyone stand at either end of the
track.
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FOREWORD
GENERAL

This shop manual has been prepared as an aid to improve the quality of repairs by giving the serviceman an
accurate understanding of the product and by showing him the correct way  to perform repairs and make
judgements. Make sure you understand the contents of this manual and use it to full effect at every opportunity.

This shop manual mainly contains the necessary technical information for operations performed in a service
workshop. For ease of understanding, the manual is divided into the following chapters: these chapters are
further divided into the each main group of components.

STRUCTURE AND FUNCTION
This section explains the structure and function of each component. It serves not only to give an under-
standing of the structure, but also serves as reference material for troubleshooting.

TESTING AND ADJUSTING
This section explains checks to be made  before and after performing repairs , as well as adjustments to be
made at completion of the checks and repairs. Troubleshooting charts correlating "problems" to "Causes"
are also included in this section.

DISASSEMBLY AND ASSEMBLY
This section explains the order to be followed when removing, installing, disassembling or assembling
eachr component, as well as precautions to be taken for these operations.

MAINTENANCE STANDARD
This section gives the judgement standards when inspecting disassembled parts.

NOTICE

The specifiactions contained in this shop manual are subject to change at any time and without any
advance notice. Use the specifications given in the book with the latest date.

FOREWORD GENERAL
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VOLUMES

Shop manuals are issued as a guide to carrying out
repairs. They are devided as follows:

Chassis volume: Issued for every machine model
Engine model : Issued for each engine series

Electrical volume:
Attachments volume:

These various volumes are designed to avoid dupli-
cating the same information. Therefore, to deal with
all repairs for any model, it is necessary that chas-
sis, engine , electrical and attachement volumes be
available.

DISTRIBUTION AND UPDATING

Any additions, amendments or other changes will be
sent to KOMATSU distributors. Get the most up-to-
date information before you start any work.

FILING METHOD

1. See the page number on the bottom of the
page. File the pages in correct order.

2. Following examples show how to read the page
number
Example 1 (Chassis volume:)

10 - 3
Item number (10. Structure
and Function)
Consecutive page number
for each item

Example 2 (Engine Volume:)

1 2 - 5
Unit number  (1. Engine)
Item number (2. Testing and
Adjusting)
Consecutive page number
for each item

3. Additional pages: Additional pages are indi-
cated by a hyphen (-) and number after the
page number. File as in the example.
Example:
10-4 12-203
10-4-1 12-203-1
10-4-2 12-203-2
10-5 12-204

REVISED EDITION MARK

When a manual is revised, an edition mark
(a,b,c,...) is recorded on the bottom of the pages.

REVISIONS

Revised pages are shown in the LIST OF REVISED
PAGES next to the CONTENTS page.

SYMBOLS

So that the shop manual can be of ample practical
use, important safety and quality portions are
marked with the following symbols.

FOREWORD HOW TO READ THE SHOP MANUAL

HOW TO READ THE SHOP MANUAL

Each issued as one
volume to cover all
models

}

Added pages
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HOISTING INSTRUCTIONS

HOISTING

Heavy parts (25 kg or more) must be
lifted with a hoist, etc. In the DISASSEM-
BLY AND ASSEMBLY section, every
part weighing 25 kg op mroe is indicated
with the symbol

• If a part cannot be smootlhy removed from the
machine by hoisting, the following checks
should be made:
1) Check for removal of all bolts fastening the

part to the relative parts.
2) Check for existence of another part caus-

ing interference with the part to be re-
moved.

WIRE ROPES
1) Use adequate ropes depending on the

weight of parts to be hoisted, referring to

FOREWORD HOISTING INSTRUCTIONS

the table below:
★ The allowable load value is estimated to be

one-sixth or one-seventh of the breaking
strength of the rope used.

2) Sling wire ropes from the middle portion of the
hook.

Slinging near the edge of the hook may cause the
rope to slip off the hook during hoisting, and a seri-
ous accident can result. Hooks have a maximum
strength at the middle portion.

3) Do not sling a heavy load with one rope alone,
but sling with two or more ropes symmetrically
wound onto the load.

Slinging with one rope may cause turning
of the load during hoisting, untwisting of
the rope, or slipping of the rope from its
original winding position on the load, which
can result in a dangerous accident.

4) Do not sling a heavy load with ropes forming a
wide hanging angle from the hook. When hoist-
ing a load with two or more ropes, the force sub-
jected to each rope will increase with the
nahging angles. The table below shows the
variation of allowable load (kg) when hoisting is
made with two ropes, each of which is allowed
to sling up to 1000 kg vertically, at various hang-
ing angles.
When two ropes sling a load vertically, up to
2000 kg of total weight can be suspended. This
weight becomes 1000 kg when two ropes make
a 120° hanging angle. On the other hand, two
ropes are subjected to an excessive force as
large as 4000 kg if they sling a 2000 kg load at a
lifting angle of 150°.

seporeriW
seportsiwt"S"ro"Z"dradnatS(

gnizinavlagtuohtiw

)mm(retemaidepoR )snot(daolelbawollA

01 0.1

2.11 4.1

5.21 6.1

41 2.2

61 8..2

81 6.3

02 4.4

4.22 6.5

03 0.01

04 0.81

05 0.82

06 0.04
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COATING MATERIALS

The recommended coating materials prescribed in Komatsu Shop Manuals are listed below.

FOREWORD COATING MATERIALS

Category

Adhesive

Gasket sealant

Rust prevention
lubricant

Molybdenum
disulphide
lubricant

Lithium grease

Calcium grease

Molybdenum
disulphide
grease

Komatsu code

LT-1A

LT-1B

LT-2

LT-3

LT-4

(Loctite 648-50)

LG-1

LG-3

LG-4

LG-5

LG-6

LG-7

-

-

G2-LI

G2-CA

-

Part No.

790-129-9030

790-129-9050

09940-00030

790-129-9060
(Set of adhesive
and hardening
agent)

790-129-9040

79A-129-9110

790-129-9070

790-120-9020

790-129-9080

09940-00011

09920-00150

09940-00051

09940-00040

SYG350LI
SYG-400LI

SYG-400LI-A
SYG-160LI

SYGA-160CNLI

SSG2-400CA
SYG2-350CA

SYG2-400CA-A
SYG2-160CA
SYGA-16NCA

SYG2-400M

Q'ty

150 g

20 g
(x2)

50 g

Adhesive
: 1 kg
Hardening
agent
: 500 g

250 g

50 cc

200 g

1kg

200 g

1 kg

250 g

150 g

60 g

200 g

Various

Various

400 g (10
per case)

Container

Tube

Plastic
container

Plastic
container

Can

Plastic
container

-

Tube

Can

Tube

Plastic
container

Tube

Tube

Can

Tube

Various

Various

Bellows type

Main applications, features

• Used to prevent rubber gaskets, rubber cushions, and
cork plugs from coming out

• Used in places requiring an immediately effective, strong
adhesive. Used for plastics (except polyethylene,
polyprpylene, tetrafluoroethylene and vinyl chloride),
rubber, metal, and non-metal.

• Features: resistance to heat, chemicals
• Used for anti-lossening and sealant purposes for bolts

and plugs

• Used as adhesive or sealant for metal, glass, plastic

• Used as sealant for machined holes

• Features: Resistance to heat, chemicals
• Used at joint portions subject to high temperature

• Used as adhesive or sealant for gaskets and packings of
power train case, etc.

• Features: Resistance to heat
• Used as sealant for flange surfaces and bolts at high

temperature locations, used te prevent seizure
• Used as sealant for heat resistant gasket for high

temperature locations such as engine precombustion
chamber, exhaust pipe

• Features: Resistance to water, oil
• Used as sealant for flange surface, thread
• Aiso possible to use as sealant for flanges with large

clearance
• Used as sealant for mating surfaces of final drive case,

transmission case.

• Used as sealant for various threads, pipe joints, flanges
• Used as sealant for tapered plugs, elbows, nipples of

hydraulic piping

• Features: Silicon based, resistance to heat, cold
• Used as sealant for flange surface, thread
• Used as sealant for oil pan, final drive case, etc.

• Features: Silicon based, quick hardening type
• Used as sealant fo rflywheel housing, intake manifold, oil

pan, thermostat housing, etc.

• Used as lubricant for sliding parts (to prevent squeaking)

• Used to prevent seizure or scuffing of the thread when
presss fitting or shrink fitting

• Used as lubricant for linkage, bearings, etc.

• General purpose type

• Used for normal temperature, light load bearing at places
in contact with water or steam

• Used for places with heavy load
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STANDARD TIGHTENING TORQUE

STANDARD TIGHTENING TORQUES OF BOLTS AND NUTS

The following charts give the standard tightening torques of bolts and nuts. Exceptions are given in section
of DISASSEMBLY AND ASSEMBLY.

1 Kgm = 9.806 Nm

FOREWORD STANDARD TIGHTENING TORQUE

retemaiddaerhT
tlobfo

htdiW
stalfssorca

mm mm mgk mN

6 01 53.1 ± 51.0 2.31 ± 4.1

8 31 2.3 ± 3.0 4.13 ± 9.2

01 71 7.6 ± 7.0 7.56 ± 8.6

21 91 5.11 ± 0.1 211 ± 8.9

41 22 0.81 ± 0.2 771 ± 91

61 42 5.82 ± 3 972 ± 92

81 72 93 ± 4 383 ± 93

02 03 65 ± 6 945 ± 85

22 23 67 ± 8 547 ± 87

42 63 5.49 ± 01 729 ± 89

72 14 531 ± 51 0231 ± 041

03 64 571 ± 02 0271 ± 091

33 05 522 ± 52 0122 ± 042

63 55 082 ± 03 0572 ± 092

93 06 533 ± 52 0823 ± 043

★ This torque table does not apply to the bolts with nylon packaging or other nonferrous metal wash-
ers are to be used, or which require tightening to otherwise specified torque.
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TIGHTENING TORQUE OF SPLIT FLANGE BOLTS

Use these torques for split flange bolts.

FOREWORD STANDARD TIGHTENING TORQUE

retemiaddaerhT
tlobfo

htdiW
stalfssorca

euqrotgninethgiT

mm mm mgk mN

01 41 7.6 ± 7.0 7.56 ± 8.6

21 71 5.11 ± 1 211 ± 8.9

61 22 5.82 ± 3 972 ± 92

TIGHTENING TORQUE FOR FLARED NUTS

Use these torques for flared part of nut.

retemiaddaerhT
tlobfo

htdiW
stalfssorca

euqrotgninethgiT

mm mm mgk mN

41 91 5.2 ± 5.0 5.42 ± 9.4

81 42 5 ± 2 94 ± 6.91

22 72 8 ± 2 5.87 ± 6.91

42 23 41 ± 3 3.731 ± 4.92

03 63 81 ± 3 5.671 ± 4.92

33 14 02 ± 5 1.691 ± 94

63 64 52 ± 5 2.542 ± 94

24 55 03 ± 5 2.492 ± 94



00-15

ELECTRIC WIRE CODE

In the wiring diagrams, various colors and symbols are employed to indicate the thickness of wires. This
wire code table will help you understand WIRING DIAGRAMS.
Example: 5WB indicates a cable having a nominale number 5 and white coating with black stripe.

CLASSIFICATION BY THICKNESS

FOREWORD ELECTRIC WIRE CODE

lanimoN
rebmun

eriwreppoC
elbaC

)mm(.D.O
tnerruC
)A(gnitar

tiucricelbacilppAforebmuN
sdnarts

fo.aiD
)mm(sdnarts

noitcesssorC
)2mm(

58.0 11 23.0 88.0 4.2 21 .ctelangis,gnithgil,gnitratS

2 62 23.0 90.2 1.3 02 .ctelangis,gnithgiL

5 56 23.0 32.5 6.4 73 langisdnagnigrah

51 48 54.0 63.31 0.7 95 )gulpwolG(gnitratS

04 58 08.0 37.24 4.11 531 gnitratS

06 721 08.0 48.36 6.31 871 gnitratS

001 712 08.0 1.901 6.71 032 gnitratS

CLASSIFICATION BY COLOR AND CODE

-roirP
yti

stiucriC

gnigrahC dnuorG gnitratS gnithgiL tnemurtsnI langiS rehtO
-salC

noitacifis

1
-irP
yram

edoC W B B R Y G L

roloC etihW kcalB kcalB deR wolleY neerG eulB

2

-ixuA
yrail

edoC RW - WB WR RY WG WL

roloC deR&etihW - etihW&kcalB etihW&deR deR&wolleY etihW&neerG etihW&eulB

3
edoC BW - YB BR BY RG RL

roloC kcalB&etihW - wolleY&kcalB kcalB&deR kcalB&wolleY deR&neerG deR&eulB

4
edoC LW - RB YR GY YG YL

roloC eulB&etihW - deR&kcalB wolleY&deR neerG&wolleY wolleY&neerG wolleY&eulB

5
edoC GW - - GR LY BG BBL

roloC neerG&etihW - - neerG&deR eulB&wolleY kcalB&neerG kcalB&eulB

6
edoC - - - LR WY LG -

roloC - - - eulB&deR etihW&wolleY eulB&neerG -
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CONVERSION TABLE

METHOD OF USING THE CONVERSION TABLE
The Conversion Table in this section is provided to enable simple conversion of figures. For details of the
method of using the Conversion Table, see the example given below.

EXAMPLE
• Method of using the Conversion Table to convert from millimeters to inches
1. Convert 55 mm to inches

(1) Locate the number 50 in the vertical column at the left side, take this as A, then draw a horizontal line
from A.

(2) Locate the number 5 in the row across the top, take this as B, then draw a perpendicular line down
from B.

(3) Take the point where the two lines cross as C. This pint C gives the value when converting from
millimeters to inches. Therefore, 55mm = 2.165 inches.

2. Convert 550 mm into inches.
(1) The nuber 550 does not appear in the table, so divide by 10 (move the decimal point one place to the

left) to convert it to 55 mm.
(2) Carry out the same procedure as above to convert 55 mm to 2.165 inches.
(3) The original value (550 mm) was divided by 10, so multiply 2.165 inches by 10 (move the decimal point

one place to the right) to return to the orginal value. This gives 550 mm = 21.65 inches.

Millimeters to inches 1 mm = 0.03937 in

FOREWORD CONVERSION TABLE

0 1 2 3 4 5 6 7 8 9

0 0 930.0 970.0 811.0 751.0 791.0 632.0 672.0 513.0 453.0
01 493.0 334.0 274.0 215.0 155.0 195.0 036.0 966.0 907.0 847.0
02 787.0 728.0 668.0 609.0 549.0 489.0 420.1 360.1 201.1 241.1
03 181.1 022.1 062.1 992.1 933.1 873.1 714.1 754.1 694.1 635.1
04 575.1 416.1 456.1 396.1 237.1 277.1 118.1 058.1 098.1 929.1

C

05 969.1 800.2 740.2 780.2 621.2 561.2 502.2 442.2 382.2 323.2
06 263.2 204.2 144.2 084.2 025.2 955.2 895.2 836.2 776.2 717.2
07 657.2 597.2 583.2 478.2 319.2 359.2 299.2 230.3 170.3 011.3
08 051.3 981.3 822.3 862.3 703.3 643.3 683.3 524.3 564.3 405.3
09 345.3 385.3 226.3 166.3 107.3 047.3 087.3 918.3 858.3 898.3

B

A
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Millimeters to Inches
1 mm = 0.03937 in

FOREWORD CONVERSION TABLE

0 1 2 3 4 5 6 7 8 9

0 0 930.0 970.0 811.0 751.0 791.0 632.0 672.0 513.0 453.0

01 493.0 334.0 274.0 215.0 155.0 195.0 036.0 966.0 907.0 847.0

02 787.0 728.0 668.0 609.0 549.0 489.0 420.1 360.1 201.1 241.1

03 181.1 022.1 062.1 992.1 933.1 873.1 714.1 754.1 694.1 635.1

04 575.1 416.1 456.1 396.1 237.1 277.1 118.1 058.1 098.1 929.1

05 969.1 800.2 740.2 780.2 621.2 561.2 502.2 442.2 382.2 323.2

06 263.2 204.2 144.2 084.2 025.2 955.2 895.2 836.2 776.2 217.2

07 657.2 597.2 538.2 478.2 319.2 359.2 299.2 230.3 170.3 011.3

08 051.3 981.3 822.3 862.3 70.33 643.3 683.3 524.3 564.3 405.3

09 345.3 385.3 226.3 166.3 107.3 047.3 087.3 918.3 858.3 898.3

Kilogram to Pound
1kg = 2.2046 lb

0 1 2 3 4 5 6 7 8 9

0 0 02.2 14.4 16.6 28.8 20.11 32.31 34.51 46.71 48.91

01 50.22 52.42 64.62 66.82 68.03 70.33 72.53 84.73 86.93 98.14

02 90.44 03.64 05.84 17.05 19.15 21.55 23.75 35.95 37.16 39.36

03 41.66 43.86 55.07 57.27 69.47 61.77 73.97 75.18 87.38 89.58

04 81.88 93.09 95.29 08.49 00.79 12.99 14.101 26.301 28.501 30.801

05 32.011 44.211 46.411 58.611 50.911 52.121 64.321 66.531 78.721 70.031

06 82.231 84.431 96.631 98.831 01.141 03.341 15.541 17.741 19.941 21.251

07 23.451 35.651 37.851 49.061 41.361 53.561 55.761 67.961 69.171 71.471

08 73.671 75.871 87.081 89.281 91.581 93.781 06.981 08.191 10.491 12.691

09 24.891 26.002 30.202 30.502 42.702 44.902 46.112 58.312 50.612 62.812
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FOREWORD CONVERSION TABLE

Litre to U.S. Gallon
1l  = 0.2642 U.S. Gal

Litre to U.K. Gallon
1l  = 0.21997 U.K. Gal

0 1 2 3 4 5 6 7 8 9

0 0 462.0 825.0 397.0 750.1 123.1 585.1 948.1 311.2 873.2

01 246.2 609.2 071.3 434.3 896.3 369.3 722.4 194.4 557.4 910.5

02 382.5 845.5 218.5 670.6 0433.6 406.6 968.6 331.7 793.7 166.7

03 529.7 981.8 454.8 817.8 289.8 642.9 015.9 477.9 930.01 303.01

04 765.01 138.01 590.11 953.11 426.11 888.11 251.21 614.21 086.21 449.21

05 902.31 374.31 737.31 100.41 562.41 925.41 597.41 850.51 223.51 685.51

06 058.51 511.61 973.61 346.61 709.61 171.71 534.71 007.71 469.71 822.81

07 294.81 657.81 020.91 582.91 945.91 318.91 770.02 143.02 506.02 078.02

08 431.12 893.12 266.12 629.12 091.22 554.22 917.22 389.22 742.32 115.32

09 577.32 040.42 403.42 865.42 238.42 690.52 163.52 526.52 988.52 351.62

0 1 2 3 4 5 6 7 8 9

0 0 022.0 044.0 066.0 088.0 001.1 023.1 045.1 067.1 089.1

01 002.2 024.2 046.2 068.2 080.3 003.3 02.53 047.3 059.3 971.4

02 993.4 916.4 938.4 950.5 972.5 994.5 917.5 939.5 951.6 9736

03 995.6 918.6 930.7 952.7 974.7 969.7 919.7 931.8 953.8 975.8

04 997.8 910.9 932.9 954.9 976.9 998.9 911.01 933.01 955.01 877.01

05 899.01 182.11 834.11 856.11 878.11 890.21 813.21 825.21 857.21 879.21

06 891.31 814.31 836.31 858.31 870.41 892.41 815.41 837.41 859.41 871.51

07 893.51 816.51 838.51 850.61 872.61 894.61 817.61 839.61 851.71 873.71

08 895.71 818.71 730.81 752.81 774.81 796.81 719.81 731.91 753.91 775.91

09 797.91 710.02 732.02 754.02 776.02 798.02 711.12 733.12 755.12 777.12
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FOREWORD CONVERSION TABLE

kgm to ft. lb
1 kgm = 7.233 ft. lb

0 1 2 3 4 5 6 7 8 9

0 0 2.7 5.41 7.12 9.82 2.63 4.34 6.05 9.75 1.56

01 3.27 6.97 8.68 0.49 3.101 5.801 7.511 0.321 2.031 4.731

02 7.441 9.151 1.951 4.661 6.371 8.081 1.881 3.591 5.202 8.902

03 0.712 2.422 5.132 7.832 9.542 2.352 4.062 6.762 9.472 1.282

04 3.982 6.692 8.303 0.113 3.813 5.523 7.233 0.043 2.743 4.453

05 7.163 9.863 1.673 4.383 6.093 8.793 1.504 3.214 5.914 8.624

06 0.434 2.144 5.844 7.554 9.264 2.074 4.774 6.484 8.194 1.994

07 3.605 5.315 8.025 0.825 2.535 5.245 7.945 9.655 2.465 4.175

08 6.875 9.585 1.395 3.006 6.706 8.416 0.226 3.926 5.636 7.346

09 0.156 2.856 4.566 7.276 9.976 1.786 4.496 6.107 8.807 1.617

001 3.327 5.037 8.737 0.547 2.257 5.957 7.667 9.377 2.187 4.887

011 6.597 9.208 1.018 3.718 6.428 8.138 0.938 3.648 5.358 7.068

021 0.868 2.578 4.288 7.988 9.698 1.409 4.119 6.819 8.529 1.339

031 3.049 5.749 8.459 0.269 2.969 5.679 7.389 9.099 2.899 4.5001

041 6.2101 9.9101 1.7201 3.4301 5.1401 8.8401 0.6501 2.3601 5.0701 7.7701

051 9.4801 2.2901 4.9901 6.6011 9.3111 1.1211 3.8211 6.5311 8.2411 0.0511

061 3.7511 5.4611 7.1711 0.9711 2.6811 4.3911 7.0021 9.7021 1.5121 4.2221

071 6.9211 8.6321 1.4421 3.1521 5.8521 8.5621 0.3721 1.0821 5.7821 7.4921

081 9.1031 2.9031 4.6131 6.3231 9.0331 1.8331 3.5421 6.2531 8.9531 0.7631

091 3.4731 5.1831 7.8831 0.6931 2.3041 4.0141 7.7141 9.4241 1.2341 4.9341
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FOREWORD CONVERSION TABLE

kg/cm 2 to lb/in 2

1 kg/cm2 = 14.2233 lb/in2

0 1 2 3 4 5 6 7 8 9

0 0 2.41 4.82 7.24 9.65 1.17 3.58 6.99 8.311 0.821

01 2.241 5.651 7.071 9.481 1.991 4.312 6.722 8.142 0.652 2.072

02 5.482 7.892 9.213 1.723 4.143 6.553 8.963 0.483 3.893 5.214

03 7.624 9.044 1.554 4.964 6.384 8.794 0.215 3.625 5.045 7.455

04 9.865 2.385 4.795 6.116 8.526 1.046 3.456 5.866 7.286 9.696

05 2.117 4.527 6.937 8.357 1.867 3.287 5.697 7.018 0.528 2.938

06 4.358 6.768 8.188 1.698 3.019 5.429 7.839 0.359 2.769 4.189

07 6.599 0101 4201 8301 3501 7601 1801 5901 9011 4211

08 8311 2511 6611 1811 5911 9021 3221 7321 2521 6621

09 0821 4921 9031 3231 7331 1531 5631 0831 4931 8041

001 2241 7341 1541 5641 9741 3941 8051 2251 6351 0551

011 5651 9751 3951 7061 1261 6361 0561 4661 8761 3961

021 7071 1271 5371 9471 4671 8771 2971 6081 1281 5381

031 9481 3681 7781 2981 6091 0291 4391 9491 3691 7791

041 1991 5002 0202 4302 8402 2602 7702 1902 5012 9112

051 4312 8412 2612 6712 0912 5022 9122 3322 7422 2622

061 6722 0922 4032 8132 3332 7432 1632 5732 9832 4042

071 8142 2342 6442 0642 5742 9842 3052 8152 2352 6452

081 0652 4752 9852 3062 7161 1362 6462 0662 4762 8862

091 2072 7172 1372 5472 9572 3772 8872 2082 6182 0382

002 5482 9582 3782 7882 1092 6192 0392 4492 8592 3792

012 7892 1003 5103 0303 4403 8503 2703 6803 1013 5113

022 9213 3413 8513 2713 6813 0023 4123 9223 3423 7523

032 1723 6823 0033 4133 8233 3433 7533 1744 5833 9933

042 4143 8243 2443 6543 0743 5843 9943 3153 7253 2453
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FOREWORD CONVERSION TABLE

Temperature
Fahrenheit-Centigrade Conversion; a simple way to convert a Fahrenheit temperature reading into a Centigrade
temperature reading or vice is to enter the accompanying table in the center or boldface column of figures.
These figures refer to the temperature in either Fahrenheit or Centigrade degrees.
If it desired to convert from Fahrenheit to Centigrade degrees, consider the center column as a table of Fahren-
heit temperatures and read the corresponding Centigrade temperature in the column at the left.
If it is desired to convert from Centigrade to Fahrenheit degrees, consider the center column as a table of
Centigrade values, and read the corresponding Fahrenheit temperature on the right.

1°C = 33.8°F

°C °F °C °F °C °F °C °F
4.04- 04- 0.04- 7.11- 11 8.15 8.7 64 8.411 2.72 18 8.711
2.73- 53- 0.13- 1.11- 21 6.35 3.8 74 6.611 8.72 28 6.971
4.43- 03- 0.22- 6.01- 31 4.55 9.8 84 4.811 3.82 38 4.181
7.13- 52- 0.31- 0.01- 41 2.75 4.9 94 2.021 9.82 48 2.381
9.82- 02- 0.4- 4.9- 51 0.95 0.01 05 0.221 4.92 58 0.581

3.82- 91- 2.2- 9.8- 61 8.06 6.01 15 8.321 0.03 68 8.681
8.72- 81- 4.0- 3.8- 71 6.26 1.11 25 6.521 6.03 78 6.881
2.72- 71- 4.1 8.7- 81 4.46 7.11 35 4.721 1.13 88 4.091
7.62- 61- 2.3 2.7- 91 2.66 2.21 45 2.921 7.13 98 2.291
1.62- 51- 0.5 7.6- 02 0.86 8.21 55 0.131 2.23 09 0.491

6.52- 41- 8.6 1.6- 12 8.96 3.31 65 8.231 8.23 19 8.591
0.52- 31- 6.8 6.5- 22 6.17 9.31 75 6.431 3.33 29 6.791
4.42- 21- 4.01 0.5- 32 4.37 4.41 85 4.631 9.33 30 4.991
9.32- 11- 2.21 4.4- 42 4.37 0.51 95 2.831 4.43 49 2.102

3.32- 01- 0.41 9.3- 52 2.57 6.51 06 0.041 0.53 59 0.302

8.22- 9- 8.51 3.3- 62 0.77 1.61 16 8.141 6.53 69 8.402
2.22- 8- 6.71 8.2- 72 8.87 7.61 26 6.341 1.63 79 6.602
7.12- 7- 4.91 2.2- 82 6.08 2.71 36 4.541 7.63 89 4.802
1.12- 6- 2.12 7.1- 92 4.28 8.71 46 2.741 2.73 99 2.012
6.02- 5- 0.32 1.1- 03 0.68 3.81 56 0.941 8.73 001 0.212

0.02- 4- 8.42 6.0- 13 8.78 9.81 66 8.051 6.04 501 0.122
4.91- 3- 6.62 0 23 6.98 4.91 76 6.251 3.34 011 0.032
9.81- 2- 4.82 6.0 33 4.19 0.02 86 4.451 1.64 511 0.932
3.81- 1- 2.03 1.1 43 2.39 6.02 96 2.651 9.84 021 0.842
8.71- 0 0.23 7.1 53 0.59 1.12 07 0.851 7.15 521 0.752

2.71- 1 8.33 2.2 63 8.69 7.12 17 8.951 4.45 031 0.662
7.61- 2 6.53 8.2 73 6.89 2.22 27 6.161 2.75 531 0.572
1.61- 3 4.73 3.3 83 4.001 8.22 37 4.361 0.06 041 0.482
6.51- 4 2.93 9.3 93 2.201 3.32 47 2.561 7.26 541 0.392
0.51- 5 0.14 4.4 04 0.401 9.32 57 0.761 6.56 051 0.203

4.41- 6 8.24 0.5 14 8.501 4.42 67 8.861 3.86 551 0.113
9.31- 7 6.44 6.5 24 6.701 0.52 77 6.071 1.17 061 0.023
3.31- 8 4.64 1.6 34 4.901 6.52 87 4.271 9.37 561 0.923
8.21- 9 2.84 7.6 44 2.111 1.62 97 2.471 7.67 071 0.833
2.21- 01 0.05 2.7 54 0.311 7.62 08 0.671 4.97 571 0.743
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STRUCTURE AND FUNCTION
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ENGINE RELATED PARTS

1. Drive plate
2. Torsion spring
3. Stopper pin
4. Friction plate
5. Damper assembly
6. Air cleaner
7. Intake connector
8. Muffler
9. Rear engine mount
10. Front engine mount

SPECIFICATIONS
The damper assembly is a wet type
Oil capacity: 0.75 l.

SECTION B-B SECTION C-C SECTION D-D SECTION E-E

6

9

SECTION A-A

7 8

10 9
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RADIATOR • OIL COOLER

1. Reservoir tank
2. Oil cooler
3. Radiator
4. Fan
5. Radiator cap

6. Radiator outlet hose
7. Guard
8. Radiator inlet hose
9. Shroud

SPECIFICATIONS
Radiator: CWX-4
Oil cooler: SF-3

1

2
3 4

5

69 8

7

Z

Z
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1. Idler
2. Center swivel joint
3. Control valve
4. Final drive
5. Travel motor

POWER TRAIN

6. Engine
7. Hydraulic pump
8. Travel speed solenoid valve
9. Swing brake solenoid valve
10. Swing machinery
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  1. Level plug
  2. Drain plug
  3. No. 1 planetary gear (No. of teeth: 42)
  4. No. 1 sun gear (No. of teeth: 11)
  5. No. 2 sun gear (No. of teeth: 19)
  6. No. 1 planetary carrier
  7. No. 2 planetary carrier
  8. Cover
  9. Ring gear (No. of teeth: 97)
10. Hub
11. Sprocket
12. Floating seal
13. Travel motor
14. No. 2 planetary gear (No. of teeth: 38)

Specifications

Reduction ratio: -                 x                  +1

= -58.943

FINAL DRIVE

11+97
11( ) ( )19+97

19

PC290-6k
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1. Swing circle inner race (No. of teeth: 90)
2. Ball
3. Swing circle outer race

a. Inner race soft zone "S" position
b. Outer race soft zone "S" position

SWING CIRCLE

SWING CIRCLE

Specifications

Reduction ration:        =  8.182

Amount of grease: 33 l  (G2-LI)

90
11
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1. Swing pinion (11 teeth)
2. Cover
3. Case
4. No. 2 planetary carrier
5. No. 2 sun gear (15 teeth)
6. No. 2 ring gear (72 teeth)
7. Case
8. No. 1 ring gear (72 teeth)
9. No. 1 sun gear (21 teeth)
10. Oil level gauge
11. Cover
12. No. 1 planetary gear (25 teeth)
13. No. 1 planetary carrier
14. Coupling
15. No. 2 planetary gear (28 teeth)
16. Drain plug

Specifications

Reduction ration:
        (             ) x ( ) = 25.686

SWING MACHINERY

SWING MACHINERY

21 + 72
21

15+72
15

A-A

PC290LC, PC290NLC
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Model No. of rollers (each side)

PC290LC-6k 7

PC290NLC-6k 7

1. Idler
2. Track frame
3. Carrier roller
4. Final drive
5. Track roller
6. Track shoe
7. Center guard
8. Recoil spring
9. Front guard

TRACK FRAME, RECOIL SPRING

TRACK FRAME, RECOIL SPRING

★ The diagram shows the PC290-6k
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Selection of track shoe
• Select the most suitable track shoe from the following table

PC290LC-6K PC290NLC-6K
Model

Specification Category Specification Category

Standard 600 mm triple A 700 mm  triple A

Option 700 mm triple B 600 mm triple B

Option 800 mm triple C 800 mm triple C

Option 900 mm triple C 900 mm triple C

Option - - - -

Option - - - -

Option - - - -

PC290LC-6K
PC290NLC-6K

600mm

190 mm

45

TRACK SHOE

Standard shoe

TRACK SHOE

Model

Item

Shoe width (mm)
(triple shoe)

Link pitch (mm)

No. of shoes
(each side)

Category

A

B

C

Use

Rocky ground, normal
river soil

Normal soil, soft land

Extremely soft ground
(swampy ground)

Precautions when using

• Travel in Lo speed when traveling on rough ground with obstacles
such as large boulders and fallen trees.

• Cannot be used on rough ground where there are large obstacles
such as boulders and fallen trees.

• Travel in Hi speed only on flat ground; when it is impossible to avoid
traveling over obstacles, lower the travel speed to approx. half of Lo
speed.

• Use only for ground wher "A" and "B" sink and are impossible to use.
• Cannot be used on rough ground where ther are large obstacles

such as boulders and fallen trees.
• Travel in Hi speed only on flat ground; when it is impossible to avoid

traveling over obstacles, lower the travel speed to approx. half of Lo
speed.

★ Categories "B" and "C" are wide shoes, so
there are restrictions on their use. Therefore,
before using, check the restrictions and con-
sider carefully the conditions of use before rec-
ommending a suitable shoe width. If necessary,
give the customer guidance in their use.

★ When selecting the shoe width, select the nar-
rowest shoe possible within the range that will
give no problem with flotation and ground pres-
sure.
If a wider shoe than necessary is used, there
will be a large load on the shoe, and this may
lead to bending of the shoe, cracking of the
links, breakage of the pins, loosening of the
shoe bolts, or other problems.
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STRUCTURE AND FUNCTIONHYDRAULIC TANK, HYDRAULIC FILTER

1. Sight gauge
2. Hydraulic tank
3. Bypass valve
4. Filter element
5. Oil filler cap
6. Hydraulic oil level sensor
7. Suction strainer

Specifications
Tank capacity: 230 l

Amount of oil inside tank: 166 l
Pressure valve
• Relief cracking pressure: 16.7 ± 3.9 kPa

(0.17 ± 0.04 kg/cm2)
• Suction cracking pressure: 0 - 0.49 kPa

(0 - 0.005 kg/cm2)
• Bypass valve set pressure: 0.102.9 ± 19.6 kPa

(1.05 ± 0.2 kg/cm2)

HYDRAULIC TANK
Serial K30001 and up
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1. Sight gauge
2. Hydraulic tank
3. Bypass valve
4. Filter element
5. Oil filler cap
6. Hydraulic oil level sensor
7. Suction strainer

HYDRAULIC TANK, HYDRAULIC FILTER

Specifications
Tank capacity: 230 l

Amount of oil inside tank: 166 l
Pressure valve
• Relief cracking pressure: 16.7 ± 3.9 kPa

(0.17 ± 0.04 kg/cm2)
• Suction cracking pressure: 0 - 0.49 kPa

(0 - 0.005 kg/cm2)
• Bypass valve set pressure: 0.102.9 ± 19.6 kPa

(1.05 ± 0.2 kg/cm2)

HYDRAULIC TANK
Serial K34001 and up
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1. Front main pump
2. PC valve
3. LS valve
4. Rear main pump
5. LS-EPC valve
6. PC-EPC valve

Outline
• This pump consists of 2 variable capacity

swash plate piston pumps, a PC valve, one"
LS-EPC value and one PC-EPC valve.

HYDRAULIC PUMP

a. Pd1F port (pump drain)
b. PenF port (front control pressure detection)
c. PBF port (pump pressure input)
d. PAF port (front pump delivery)
e. PAR port (rear pump delivery)
f. PenR port (rear control pressure detection)
g. Psig  port (LS set selector pilot)
h. Im (PC mode selector current)
i. PLSR port (rear load pressure input)
j. Isig  (LS set selector current)
k. PLSF port (front load pressure input)
l. EPC basis pressure detection port (input)
m. Ps port (pump suction)

HYDRAULIC PUMP
Basic pump
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a. Pd1F port (pump drain)
b. PBF port (pump pressure input)
c. PAF port (rear pump delivery)
d. PAR port (rear pump delivery)
e. Ps port (suction)
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1. Shaft (front)
2. Cradle
3. Case (front)
4. Rocker cam
5. Shoe
6. Piston
7. Cylinder block
8. Valve plate
9. End cap
10. Shaf (rear)
11. Case (rear)
12. Servo piston
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Function
• The rotation and torque transmitted to the pump shaft is converted into hydraulic energy, and pressurized

oil is discharged according to the load.
• It is possible to change the discharge amount be changing the swash plate angle.

Structure
• Cylinder block (7) is supported to shaft (1) by a spline, and shaft (1) is supported by the front and rear

bearings.
• The top of piston (6) is a concave ball, and shoe (5) is caulked to it to form one unit. Piston (6) and shoe (5)

form a sphericla bearing.
• Rocker cam (4) has flat surface A, and shoe (5) is always pressed against this surface while sliding in a

circular movement . Rocker cam (4) brings high pressure oil at cylindrical surface B with cradle (2), which is
secured to the case and forms a static pressure bearing when it slides.

• Piston (6) carries out relative movement in the axial direction inside each cylinder chamber  of cylinder
block (7).

• The cylinder block seals the pressure oil to valve plate (8) and carries out relative rotation. This surface is
designed so that the oil pressure balance is maintained at a suitable level. The oil inside each cylinder
chamber of cylinder block (7) is sucked in and discharged through valve plate (8).
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Operation
1. Operation of pump

a. Cylinder block (7) rotates together with shaft
(1), and shoe (5) slides on flat surface A.
When this happens, rocker cam (4) moves
along cylindrical surface B, so angle aa  be-
tween center line X of rocker cam (4) and
the axial direction of cylinder block (7)
changes. (Angle aa is called the swash plate
angle.)

b. Center line X of rocker cam (4) maintains
swash plate angle aa in relation to the axial
direction of cylinder block (7), and flat sur-
face A moves as a cam in relation to shoe
(5). In this way, piston (6) slides on the in-
side of cylinder block (7), so a difference be-
tween volumes E and F is created inside cyl-
inder block (7). The suction and discharge is
carried out by this difference F-E.  In other
words, when cylinder block (7) rotates and
the volume of chamber E becomes smaller,
the oil is discharged during that stroke. On
the other hand, the volume becomes larger,
the oil is sucked in.

c. If center line X of rocker cam (4) is in line
with the axial direction of cylinder block (7)
(swash plate angle = 0), the difference be-
tween volumes E and  F inside cylinder
block (7) becomes 0, so the pump does not
carry out any suction or discharge of oil. (In
fact, the swash plate angle can never be-
come 0.)
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2. Control of discharge amount
a. If swash plate angle aa becomes larger, the

difference between volumes E and F be-
comes larger and discharge amount Q in-
creases. Swash plate angle aa is changed
by servo piston (12).
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b. Servo piston (12) moves in a reciprocal
movent (´´) according to the signal pressure
from the PC and LS valves. This straight line
movement is transmitted through rod (13) to
rocker cam (4), and rocker cam (4), which is
supported by the cilindrical surface to cradle
(2), slides in a rotating movement in direc-
tion (↕).

c. With servo piston (12), the area receiving
the pressure is different on the left and right,
so main pump discharge pressure (self
pressure) PP is always brought to the cham-
ber receiving the pressure at the small diam-
eter piston end. Output pressure Pen of the
LS valve is brought to the chamber receiving
the pressure at the large diameter piston
end. The relationship in the size of pressure
PP at the small diameter piston end and
pressure Pen at the large diameter end, and
the ratio between the area receiving the
pressure of the small diameter piston and
the large diameter piston controls the move-
ment of servo piston (12).
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LS and PC valve
LS VALVE

HYDRAULIC PUMP

1. Plug
2. Locknut
3. Sleeve
4. Spring
5. Seat
6. Spool
7. Piston
8. Sleeve
PC VALVE

a. Port PLS (control valve LS pressure inlet port)
b. Port PA (pump discharge pressure inlet port)
c. Port PLP (LS valve signal pressure outlet port)
d. Port PPL (PC valve signal pressure outlet port)
e. Port Pa (drain pressure outlet port)
f. Port Psig  (LS control EPC valve output pres-

sure inlet port)
g. Port PA (pump discharge pressure inlet port)

a. Port Pa (drain pressure outlet port)
b. Port PPL (PC valve signal pressure outlet port)
c. Port Pa (pump discharge pressure inlet port)
d. Port PA2 (pump discharge pressure inlet port)
e. Port PM (PC moede selector pressure inlet

port)

1. Piston
2. Spring
3. Seat
4. Spring
5. Seat
6. Spool
7. Piston
8. Sleeve
9. Locknut
10. Plug
11. Locknut
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Function
LS valve
• The LS valve detects the load and controls the

discharge amount. This valve controls main
pump discharge amount Q according to differ-
ential pressure ▲▲PLS (=PP - PLS) [[called the
LS differential pressure]] (the difference be-
tween main pump pressure PP and control
valve outlet port pressure PLS ). Main pump
pressure PP, pressure PLS [[called the LS
pressure]] coming from the control valve out-
put, and pressure PSIG [[called the LS selector
pressure]] from the proportional solenoid valve
enter this valve. The relationship between dis-
charge amount Q and differential pressure
▲▲PLS changes as shown in the diagram on the
right according to LS selector current isig  of the
LS-EPC valve. When isig  changes between O
and 1A, the set pressure of the spring changes
according to this and the selector for point for
the pump discharge amount changes at the
rated central value between  0.74 - 2.2 Mpa (7.5
- 22.5 kg/cm2).

PC valve
• When the pump discharge pressure PP1 (self-

pressure) and PP2 (other pump pressure) are
high, the PC valve controls the pump so that no
more oil than the constant flow (in accordance
with the discharge pressure) flows even if the
stroke of the control valve becomes larger. In
this way, it carries out equal horsepower control
so that the horsepower absorbed by the pump
does not exceed the engine horsepower. In
other words, if the load during the operation be-
comes larger and the pump discharge pressure
rises, it reduces the discharge amount from the
pump; and if the pump discharge pressure
drops, it increases the discharge amount from
the pump. The relationship between the aver-
age of the front and rear pump discharge pres-
sure (average discharge amount of F, R pumps
(PP1 + PP2)/2) and pump discharge amount Q
is shown on the right, with the current given to
the PC-EPC valve solenoid shown as a param-
eter. The controller senses the actual speed of
the engine and if the speed drops because of
an increase in the load, it reduces the pump dis-
charge amount to allow the speed to recover. In
other words, when the load increases and the
engine speed drops below a set value, the com-
mand current to the PC-EPC valve solenoid
from the controller increases according to the
drop in the engine speed to reduce the pump
swash plate angle.

1A

0A

(2/min)

0.74 (7.5) 2.2 (22.5)

Pump dischare pressure average

x=0.26A

x=0.4A

x=0.7A

PP1+PP2)/2
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Operation

LS valve
1. When the control valve is at a neutral position

a. The LS valve is a three-way selector valve,
with pressure PLS (LS pressure) from the
inlet port of the control valve brought to
spring chamber B, and main pump dis-
charge pressure PP brought to port H of
sleeve (8). The size of  PLS + force Z of
spring (4) and the main pump pressure
(self pressure) PP determines the position
of spool (6). However, the size of the out-
put pressure PSIG of the EPC valve for the
LS valve entering port G also changes the
position of spool (6). (The set pressure of
the spring changes.)

b. Before the engine is starting, servo piston
(11) is pushed to the right. (See the dia-
gram on the right).

c. When the engine  is started and the control
lever is at the neutral position, LS pressure
PLS is 0 MPa. (It is interconnected with the
drain circuit through the control valve
spool.) At this point, spool (6) is pushed to
the left, and port C and port D are con-
nected. Pump pressure PP enters the
large diameter end of the piston from port
K, and the same pump pressure PP also
enters port J at the small diameter end of
the piston, so the swash plate is moved to
the minimum angle by the difference in
area of piston (11).
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2. Operation in maximum direction for pump discharge amount
a. When the LS differential pressure ▲▲PLS becomes smaller (for example, when the area of the opening

of the control valve becomes larger and pump pressure PP drops), spool (6) is pushed to the right by
the combined force of LS pressure PLS and the force of spring (4).

b. When spool (6) moves, port D and port E are joined and connected to the PC valve. When this hap-
pens, the PC valve is connected to the drain port, so circuit D-K becomes drain pressure PT. (The
operation of the PC valve is explained later.)

c. For this reason, the pressure at the large diameter end of servo piston (11) becomes drain pressure PT,
and pump pressure  PP enters port J at the small diameter end, so servo piston (11) is pushed to the
right. Therefore, the swash plate moves in the direction to make the discharge amount larger.

d. If the output pressure of the EPC valve for the LS valve enters port G, this pressure creates a force to
move piston (7) to the left. If piston (7) is pushed to the left, it acts to make the set pressure of spring (4)
weaker, and the difference between PLS and  PP changes when ports D and  E of spool (6) are
connected.



10-28

STRUCTURE AND FUNCTION HYDRAULIC PUMP

3. Operation in minimum direction for pump discharge amount
a. When LS differential pressure ▲▲PLS becomes larger (for example, when the area of the opening of

the control valve becomes smaller and pump pressure PP rises), pump pressure  PP pushes spool (6)
to the left.

b. When spool (6) moves, main pump pressure  PP flows from port C to port D, and from port K, it enters
the large diamter end of the piston.

c. Main pump pressure PP also enters port J at the small diameter end of the piston, but because of the
difference in area between the large diameter end and the small diameter end of servo piston (11),
servo piston (11) is pushed to the left.  As a result, the swash plate moves in the direction to make the
angle smaller.

d. If  LS selection pressure PSIG enters port G, it acts to make the set pressure of spring (4) weaker.
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4. When servo piston balanced
a. Let us take area receiving the pressure at the large diameter end of the piston as A1, the area receiving

the pressure at the small diameter end as A0, and the pressure flowing into the large diameter end of
the piston as Pen. If the main pump pressure PP of the LS valve and the combined force of force Z of
spring (4) and LS pressure PLS are balanced, and the relationship is A0 x PP = A1 x Pen , servo piston
(11) will stop in that position, and the swash plate will be kept at an intermediate position. (It will stop at
a position where the opening of the throttle form port D to port E and from port C to port D of spool (6)
is approximately the same.)

b. At this point, the relationship between the area receiving the pressure at both ends of piston (11) is
A0:A1  = 1: 2, so the pressure applied to both ends of the piston when it is balanced becomes PP: Pen
= 2:1.

c. The position where spool (6) is balanced and stopped is the standard center, and the force of spring (4)
is adjusted so that it is determined when PP - PLS = 2.2 MPa (22.5 kg/cm2). However, if  PSIG is
applied to port G, the balance stop position will change in proportion to pressure PSIG between  PP -
PLS = 2.2 - 0.74 MPa  (22.5 - 7.5 kg/cm2).
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PC valve
1. When the pump controller is normal

a. When the load on the actuator is small and pump pressures  PP1 and PP2 are low.
i. Movement of PC-EPC solenoid (1).

(1) The command current from the pump controller flows to PC-EPC solenoid (1). This command
current acts on the PC-EPC valve and outputs the signal pressure. When this signal pressure
is received, the force pushing piston (2) is changed.

(2) On the opposite side to the force pushing piston (2) is the spring set pressure of springs (4)
and (6) and pump pressure PP1 (self pressure) and  PP2 (other pump pressure) pushing
spool (3). Piston (2) stops at a position where the combined force pushing spool (3) is bal-
anced, and the pressure (pressure of port C) output from the PC valve changes according to
this position.

(3) The size of command current X is determined by the nature of the operation (lever operation),
the selection of the working mode, and the set value and the actual value for the engine
speed.

(4) Other pump pressure. This is the pressure of the pump at the opposite end. For the front
pump, it is the rear pump pressure. For the rear pump, it is the front pump pressure.
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ii. Action of spring
(1) The spring load of springs (4) and (6) in the PC valve is determined by the swash plate

position.
(2) When servo piston (9) moves, piston (7), which is connected to slider (8), also moves to the

left or right.
(3) If piston (7) moves to the left, spring (6) is compressed, and if it moves further to the left,

spring (6) contacts seat (5) and is fixed in position. In other words, the spring load is changed
by piston (5) extending or compressing springs (4) and (6).

(4) If the command current input to PC-EPC valve solenoid (1) changes further, the force pushing
piston (2) changes, and the spring load of springs (4) and (6) also changes according to the
value of the PC-EPC valve solenoid command current.

(5) Port C of the PC valve is connected to port E of the LS valve (see LS valve). Self pressure
PP1 enters port B and the small diameter end of servo piston (9), and other pump pressure
PP2 enters port A.

(6) When pump pressures PP1 and  PP2 are small, spool (3) is on the left. At this point, port C
and D are connected, and the pressure entering the LS valve becomes drain pressure PT. If
port E and G of the LS valve are connected  (see LS valve), the pressure entering the large
diameter end of the piston from port J becomes drain pressure PT, and servo piston (9)
moves to the right. In this way, the pump discharge amount moves in the direction of increase.

(7) As servo piston (9) moves further, piston (7) is moved to the left by slider (8). Springs (4) and
(6) expand and the spring force becomes weaker. When the spring force becomes weaker,
spool (3) moves to the right, so the connection between port C and D is cut, and the pump
discharge pressure ports B and C are connected. As a result, the pressure at port C rises, and
the pressure at the large diameter end of the piston also rises, so the movement of piston (9)
to the right is stopped. In other words, the stop position for piston (9) (= pump discharge
amount) is decided at the point where the force of springs (4) and (6) and the pushing force
from the PC-EPC valve solenoid and the pushing force created by pressures PP1 and PP2
acting on spool (3) are in balance.
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b. When load on actuator is large and pump discharge pressure is high.
i. When the load is large and pump discharge pressure PP1 and  PP2 are high, the force pushing

spool (3) to the left becomes larger and spool (3) moves to the position shown in the diagram
above. When this happens, as shown in the diagram above, part of the pressurized oil from port A
flows out through the LS valve from port C to port D and the pressurized oil flowing from port C to
the LS valve becomes approximately half of main pump pressure PP.

ii. When port E and G of the LS valve are connected (see LS valve),  the pressure from port  J enters
the large diameter end of servo piston (9), and servo piston (9) stops.

iii. If main pump pressure PP increases further and spool (3) moves further to the left, main pump
pressure PP1 flows to port C and acts to make the discharge amount the minimum. When piston
(9) moves to the left, piston (7) is moved to the left. For this reason, springs (4) and (6) are
compressed and push back spool (3). When spool (3) moves to the left, the opening of port C and
D becomes larger. As a result, the pressure at port C (= J) drops, and piston (9) stops moving to
the left. The position in which piston (9) stops when this happens is further to the left than the
position when pump pressure PP1 and PP2 are low.
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iv. The relation of average pump pres-
sure (PP1 +  PP2)/2 and the position
of servo piston (9) forms a bent line
because of the double spring effect of
springs (4) and (6). The relationship
between average pump pressure and
pump discharge amount Q is shown in
the figure on the right.

v. If command voltage X sent to PC-EPC
valve solenoid (1) increases further,
the relationship between average
pump pressure (PP1 + PP2)/2, and
pump discharge amount Q is propor-
tional to the pushing force of the PC-
EPC valve solenoid and moves is par-
allel. In other words, the pushing force
of  PC-EPC solenoid (1) is added to
the force pushing to the left because
of the pump pressure applied to the
spool (3), so the relationship between
average pump pressure and Q moves
from 1* to 2* in accordance with the
increase in X.
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2. When pump controller is abnormal and PC prolix switch in ON.
a. When load on main pump is light.

i. If there is a failure in the pump controller, turn PC prolix switch ON to switch to the resister side. In
this case, the power source is taken directly from the battery. But if the current is used as it is, it is
too large, so use the resister to control the current flowing to PC-EPC valve solenoid (1).

ii. When this is done, the current  becomes constant, so the force pushing piston (2) is also constant.
iii. If main pump pressures PP1 and  PP2 are low, the combined force of the pump pressure and the

force of  PC-EPC valve solenoid (1) is weaker that the spring set force, so spool (3) is balanced at
a position to the left.

iv. At this point, port C is connected to the drain pressure of port D, and the large diameter end of the
piston of servo piston (9) also becomes the drain pressure PT through the LS valve. When this
happens, the pressure at the small diameter end of the piston is large, so servo piston (9) moves
in the direction to make the discharge amount larger.
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b. When main pump load is heavy.
i. In the same way as in the previous item,

when the PC prolix switch is ON, the com-
mand current sent to the PC-EPC valve so-
lenoid becomes constant. For this reason,
the force of piston (2) pushing spool (3) is
constant.

ii. If main pump pressures PP1and PP2 in-
crease, spool (3) moves further to the left
than when the main pump load is light, and
is balanced at the position in the diagram
above.

iii. In this case, the pressure from port A flows
to port C, so servo piston (9) moves to the
left (to make the discharge amount
smaller) by the same mechanism as ex-
plained in step 2) -b) (see page 10-36), and
stops at a position to the left of the position
when the load on the pump is light. In other
words, even when the PC prolix is ON, the
curve  for the pump pressure PP and dis-
charge amount Q is determined as shown

in the diagram below for the value of the
current sent to the PC-EPC valve solenoid
through the resister. The curve when the
PC prolix switch is ON is curve b, which is
to the left of curve a for when the pump
controller is normal.
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CONTROL VALVE

1. 6-spool valve
2. Cover 1
3. Cover 2
4. Merge/flow divider valve
5. Service valve
6. Service valve
7. Service valve

a. Port PP1 (from rear main pump)
b. Port PP2 (from front main pump)
c. Port A6 (to arm cylinder head)
d. Port B6 (to arm cylinder bottom)
e. Port A5 (to L.H. travel motor)
f. Port B5 (to L.H. travel motor)
g. Port A4 (to swing motor)
h. Port B4 (to swing motor)
i. Port A3 (to boom cylinder bottom)
j. Port B3 (to boom cylinder head)
k. Port A2 (to R.H. travel motor)
l. Port B2 (to R.H. travel motor)
m. Port A1 (to bucket cylinder head)
n. Port B1 (to bucket cylinder bottom)
o. Port A-1 (to attachment)
p. Port B-1 (to attachment)
q. Port A-2 (to attachment)
r. Port B-2 (to attachment)
s. Port A-3 (to attachment)
t. Port B-3 (to attachment)
u. Port T (to tank)
v. Port CP1 (to port CP3)
w. Port CP2 (to port CP4)
x. Port CP3 (to port CP1)
y. Port PC4 (to port CP2)
aa. Port PLS1 (to rear pump control)
ab. Port PLS2 (to front pump control)
bb. Port TS (to tank)
cc. Port PS (from merge/flow divider solenoid

valve)
dd. Port BP1 ("from" boom RAISE PPC output

pressure)

Outline
• This control valve consists of the 6-spool valve

(an integrated composition), up to 3 service
valves, and a merge/flow divider valve.

• Each valve is formed into one unit by the con-
nection bolt, and the passages are internally
connected, so the structure is compact and is
very easy to service.

• This control valve consists of one spool for one
item of the work equipment, so it has a simple
structure

ee. Port PX1 (from 2-stage relief solenoid valve)
ff. Port PX2 (from 2-stage relief solenoid valve)
gg. Port BP3 (from travel PPC valve)
hh. Port BP2 (from travel PPC valve)
ii. Port BP4 (from active mode solenoid valve)
jj. Port BP5 (from 2-stage boom down safety

valve solenoid valve)
kk. Port SA (pressure sensor mount port)
mm.Port SB (pressure sensor mount port)
pa. Port P12 (from arm PPC/EPC valve)
pb. Port P11 (from arm PPC/EPC valve)
pc. Port P10 (from L.H. travel PPC valve)
pd. Port P9 (from L.H. travel PPC valve)
pe. Port P8 (from swing PPC/EPC valve)
pf. Port P7 (from swing PPC/EPC valve)
pg. Port P6 (from boom PPC/EPC valve)
ph. Port P5 (from boom PPC/EPC valve)
pi. Port P4 (from R.H. travel PPC valve)
pj. Port P3 (from R.H. travel PPC valve)
pk. Port P2 (from bucket PPC/EPC valve)
pl. Port P1 (from bucket PPC/EPC valve)
pm. Port P-2 (from service PPC valve)
pn. Port P-1 (from service PPC valve)
po. Port P-4 (from service PPC valve)
pp. Port P-3 (from service PPC valve)
pq. Port P-6 (from service PPC valve)
pr. Port P-5 (from service PPC valve)
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9-spool valve (Standard + 3 service valves)
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1. Spool (arm)
2. Spool (L.H. travel)
3. Spool (swing)
4. Spool (boom)
5. Spool (R.H. travel)
6. Spool (bucket)
7. Spool (service)

Main structure

8. Spool (service)
9. Spool (service)
10. Spool return spring
11. Unload valve (arm end group)
12. Main relief valve (arm end group)
13. Unload valve (bucket end group)
14. Main relief valve (bucket end group)
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1. LS shuttle valve
2. LS select valve
3. Merge/flow divider valve (main)
4. Merge/flow divider valve (for LS)
5. Return spring
6. Return spring
7. LS bypass valve
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1A. Pressure compensation valve
1B. Variable pressure compensation valve
2. Safety-suction valve
3. Safety-suction valve
4. Check valve for regeneration circuit (arm)
5. Suction valve
6. Check valve for regeneration  circuit (boom)
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6-spool valve (7 spool is standard)

★ For details  of the names of the ports and the main structure, see 9-spool valve.
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SAFETY-SUCTION VALVE FOR SERVICE VALVE

1. Suction valve
2. Main valve
3. Piston
4. Piston spring
5. Poppet
6. Poppet spring
7. Suction valve spring
8. Sleeve
9. Adjustment screw

10. Locknut

SAFETY-SUCTION VALVE FOR SERVICE VALVE

Part No. Set pressure Use

709-70-74600 24.5 MPa (250 kg/cm2) at 5 l /min For crusher  (Okada)
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SELF-REDUCING PRESSURE VALVE

SAFETY-SUCTION VALVE FOR SERVICE VALVE

a. Port P1 (from front pump)
b. Port PR (supply to electromagnetic valve, PPC

valve, EPC valve)
c. Port T (to hydraulic tank)
d. Port PC (to front pump LS valve)
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1. Control valve block
2. Valve (sequent valve)
3. Spring
4. Screw
5. Poppet
6. Spring (reduced valve pilot)
7. Spring (reducing valve main)
8. Spring (reducing valve)
9. Spring (safety valve)
10. Ball
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Function
• This valve reduces the discharge pressure of

the main pump and supplies it as the control
pressure for the solenoid valve and the PPC
valve.

Operation
1. When engine is stopped.

a. Poppet (5) is pushed against the seat by
spring (6), and the passage from port  PR
→ T is closed.

b. Valve (8) is pushed to the left by spring (7),
and the passage from port P1 → PR is
open.

c. Valve (2) is pushed to the left by spring (3),
so the passage between port P1 → P2 is
closed.
(See figure at right)
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2. At neutral and when load pressure  P2 is low
(when moving down under own weight  (boom
LOWER or arm IN)).

Note: When load pressure P2  is lower than out-
put pressure PR of the self-reducing pres-
sure valve.

a. Valve (2) receives force in the direction to
close the passage from port P1 → P2 from
spring (3) and pressure PR (when engine
is stopped, the pressure is 0 MPa [[0 kg/
cm2]]). However, when hydraulic oil flows in
from port P1, the pressure is balanced so
that pressure P1 = force of spring (7) +
(area Ød X pressure PR), and the opening
from port  P1 → P2 is adjusted so that pres-
sure  P1 is kept at a certain value above
pressure  PR.

b. When pressure PR goes above the set
pressure, poppet (5) opens, and the hy-
draulic oil flows in the following circuit: port
PR → hole a inside spool (8) → opening of
poppet (5) → tank port T.  As a result, a
pressure difference is created on both
sides of hole a inside spool (8), so spool (8)
moves in the direction to close the opening
from port  P1 → PR.  Pressure P1 is re-
duced to a certain pressure (set pressure)
by the amount of opening at this point, and
is supplied as pressure  PR. (See figure at
right).

3. When the load pressure P2 is high.
a. If load pressure P2 increases and the

pump discharge amount also increases
because of digging operations, pressure
P1 also increases (pressure  P1 >> force of
spring (7) + area Ød X pressure PR), so
valve (2) moves to the right to the end of
the stroke. As a result, the amount of open-
ing from port P1 → P2 increases and the
resistance in the passage is reduced, so
the loss of engine horsepower is reduced.

b. If pressure PR goes above the set pres-
sure, poppet (5) opens and the hydraulic
oil flows in the following circuit: port  PR →
hole a inside spool (8) → opening of poppet
(5) → tank port T. As a result, a pressure
difference is created on both sides of hole
a inside of spool (8), so that spool (8)
moves in the direction to close the opening
from port P1 → PR. Pressure P1 is reduced
to a certain pressure (set pressure) by the
amount of opening at this point, and is sup-
plied as pressure PR. (See figure at right)
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4. When there is abnormal high pressure.
a. When pressure PR of the self-reducing

pressure valve becomes abnormally high,
ball (10) pushes against the force of spring
(9), separates from the seat, and allows
hydraulic oil to flow from output port PR →
T, so pressure PR goes down. This action
protects the equipment at the destination
for the hydraulic pressure supply (PPC
valve,  electromagnetic valve, etc.) from
abnormally high pressure.  (See figure at
the right).
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CLSS
Outline of CLSS

Features
• CLSS stands for Closed center Load Sensing

System, and has the following features.
1) Fine control not influenced by load.
2) Control enabling digging even with fine control.
3) Ease of compound operation ensured by flow

divider function using area of opening of spool
during compound operations.

4) Energy saving using variable pump control.

Structure
• The CLSS consists of a main pump (2 pumps),

control valve, and actuators for the work equip-
ment.

• The main pump body consists of the pump it-
self, the PC valve and the LS valve.
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Basic principle
1. Control of pump swash plate angle.

a. The pump swash plate angle (pump dis-
charge amount) is controlled so that LS dif-
ferential pressure ▲▲PLS (the difference
between pump pressure PP and control
valve outlet port LS pressure PLS) (load
pressure of actuator) is constant. (LS pres-
sure ▲▲PLS = Pump discharge pressure
PP - LS pressure PLS)

b. If LS differential pressure ▲▲PLS becomes
lower than the set pressure of the LS valve
(when the actuator load pressure is high),
the pump swash plate moves towards the
maximum position; if it becomes higher
than the set pressure of the LS valve
(when the actuator load pressure is low),
the pump swash plate moves towards the
minimum position.

CLSS
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2. Pressure compensation
a. A pressure compensation valve is installed to the outlet port side of the control valve  to balance the

load. When the two actuators are operated together, this valve acts to make the pressure difference
▲▲P between the upstream (inlet port) and downstream (outlet port) of the spool of each valve the same
regardless of the size of the load (pressure). In this way, the flow of oil from the pump is divided
(compensated) in proportion to the area of openings  S1 and S2 of each valve.

CLSS
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Operation for each function and valve
Hydraulic circuit diagram for system
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1A. Main relief valve (bucket end group)
Set pressure: 31.9 MPa (325 kg/cm2)  (34.8
MPa (355 kg/cm2))

1B. Main relief valve (arm end group)
Set pressure: 31.9 MPa (325 kg/cm2) (34.8
MPa (355 kg/cm2))

2A. Unload valve (bucket end group)
Set pressure: 2.9 MPa (30 kg/cm2)

2B. Unload valve (arm end group)
Set pressure: 2.9 MPa (30 kg/cm2)

3. Bucket spool
4. Pressure compensation valve
5. Safety-suction valve

Set pressure: 35.8 MPa (365 kg/cm2)
6. LS shuttle valve
7. R.H. travel spool
8. Suction valve
9. QBoom spool
10. Check valve (for boom regeneration circuit)
11. qSwing spool
12. L.H. travel spool
13. Arm spool
14. Check valve (for arm regeneration circuit)
15. LS select valve
16. Merge/flow divider valve
17. Safety-suction valve

Set pressure: 35.8 MPa (365 kg/cm2) (28.4
MPa  (290 kg/cm2))

A. To bucket cylinder
B. To R.H. travel motor
C. QTo boom cylinder
D. To swing motor
E. To L.H. travel motor
F. To arm cylinder
H. qTo travel junction valve
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SYSTEM DIAGRAM
★ This shows actuator (6A) at stroke end relief in the merge mode.

1A. Main pump
1B. Main pump
2A. Main relief valve
2B. Main relief valve
3A. Unload valve
3B. Unload valve
4. Pump merge-divider valve
5A. Control valve

5B. Control valve
6A. Actuator
6B. Actuator
7A. Pump passage
7B. Pump passage
8A. LS circuit
8B. LS circuit
9A. Tank passage

9B. Tank passage
10A. Valve
10B. Valve
11A. Spring
11B. Spring
12. LS bypass valve
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Unload valve

3. When the unload operation is carried out, the
differential pressure (pump discharge pressure
- LS circuit pressure) is greater than the pump
LS control pressure, so a signal is sent to move
the pump swash plate to the minimum angle.

Function
• When all the control valves are at neutral, the

oil discharged when the pump is at the mini-
mum swash plate angle is drained. When this
happens, the pump pressure becomes a pres-
sure that matches the set load of springs (11A,
11B) inside the valve (P1 pressure). The LS
pressure is drained form LS bypass valve, so
LS pressure   tank pressure   0 MPa (0 kg/
cm2).

Operation
1. The pressure in pump passages (7A, 7B) is re-

ceived by the end face of valves (10, 10B). The
control valve is at neutral, so the pressure in LS
circuits (8A, 8B) is 0 MPa (0 kg/cm2).

2. The pressurized oil in pump passages (7A, 7B)
is stopped by valves (10A, 10B). There is no
way for the pressurized oil discharged by the
pump to escape, so the pressure rises. When
this pressure becomes larger than the force of
springs (11A, 11B), valves (10A, 10B) move to
the left, ports B and C are connectd and the
pump pressure flows to tank passages (9A,
9B). In addition, the pressurized oil in LS cir-
cuits (8A, 8B) passes from orifice A through
port C, and is drained to tank passages (9A,
9B). Therefore, when the valve is actuated, LS
pressure   tank pressure.
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Main relief valve (2-stage type)

1. Poppet
2. Spring
3. Piston

Function
• The low set pressure and high set pressure can

be changed by the external pilot pressure.
• The relief pressure is determined by the pump

pressure acting on poppet (1) and the set load
of spring (2).

• When the pilot pressure is OFF, the system is
set to the low pressure. When the pilot pressure
is ON, piston (3) is pushed fully to the left, so
the force of spring (2) increases and the relief
pressure becomes the high set pressure.
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During cut-off control
Function
• This function uses the pump pressure sensor,

pump controller, and PC valve. When pump dis-
charge pressure PP is greater that the set pres-
sure, pump discharge amount Q is the mini-
mum.

Operation
1. If the pump pressure sensor detects that pump

discharge pressure PP has become higher than
the set pressure, it informs the pump controller.

2. When the pump controller receives this signal,
it increases the value of the signal current going
to the PC valve and reduces pump discharge
amount Q to the minimum (minimum swash
plate angle).

3. When this happens, the oil discharged from the
pump passes through the relief valve (low set
pressure) and is drained.

When power max. is actuated (when cut-off is
canceled)
Function, operation
• In the power max. mode, the torque cutt-off sig-

nal is not output, so the torque moves along the
pump discharge curve.

• When this happens, the oil discharged from the
pump is relieved through the relief valve to
maintain the overall balance.
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Introduction of LS pressure
★ The diagram shows the condition for arm IN.

1. Main pump
2. Main spool
3. Pressure compensation valve
4. Valve
5. Ball valve
6. LS circuit
7. LS shuttle valve

Function
• The upstream pressure (= spool meter-in

downstream pressure) of pressure compensa-
tion valve (3) is introduced and goes to shuttle
valve (7) as the LS pressure. When this hap-
pens, it is connected to port B of the actuator
through valve (4), and LS pressure actuator
load pressure. Introduction hole a inside the
spool has a small diameter, so it also acts as a
throttle.

Operation
1. When spool (2) is operated, the pump pressure

passes through introduction hole a, enters port
C, and is taken to the LS circuit (6). When the
pump pressure rises and reaches the load
pressure of port B, ball valve (5) opens.
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1. Main pump
2. Main spool
3. Pressure compensation valve
4. LS shuttle valve
5. LS bypass valve
6. LS circuit

LS bypass valve

Function
• The residual pressure in LS circuit (6) is re-

leased from orifices a and b.
• This reduces the speed of the rise in the LS

pressure, and prevents any sudden change in
the oil pressure. Furthermore, a pressure loss
is generated by the circuit resistance between
LS shuttle valve (4) and throttle c of main spool
(2) according to the bypass flow from LS differ-
ential pressure drops, and the dynamic stability
of the actuator is increased.
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Pressure compensation valve

1. Main pump
2. Valve
3. Shuttle valve
4. Piston
5. Spring
6. LS shuttle valve

Function during independent operation and at maxi-
mum load pressure (during compound operations,
when load pressure is higher than other work equip-
ment)
• The pressure compensation valve acts as a

load check valve.
Operation
1. If the pump pressure (LS pressure) is lower

than the load pressure at port C, shuttle valve
(3) inside the pressure compensation valve pis-
ton (4) moves to interconnect spring chamber
E and port C. From this condition, the force of
spring (5) acts to move piston (4) and valve (2)
in the direction of closing.
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Function when receiving compensation
(during compound operations, when load pressure
is lower than other work equipment)
• The pressure compensation valve is closed by

the LS pressure of port D, and the spool meter-
in downstream pressure of port B becomes the
same as the maximum pressure of the other
work equipment. The spool meter-in  upstream
pressure of port A is the pump pressure, so
spool meter-in differential pressure (upstream
pressure (pressure of port A) - downstream
pressure (pressure of port B)) becomes the
same for all spools that are being operated.
Therefore, the pump flow is divided in propor-
tion to the area of the meter-in opening.

Operation
1. Spring chamber E is interconnected with port D.

Piston (4) and valve (2) are actuated by the LS
circuit pressure from the other work equipment
at port F in the direction of closing (to the right).
In other words, the valve upstream pressure of
port B (= spool meter-in downstream pressure)
is controlled by the LS pressure.
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Surface area ratio of pressure compensation
valve
The condition of the flow division changes according
to the ratio of the area of portion A1 and portion A2
of the pressure compensation valve.
Area ratio = A2/A1 .
• When area ratio = 1:

Spool meter-in downstream pressure = Max.
load pressure, and oil flow is divided in propor-
tion to area of opening of spool.

• When ration is more than 1:
Spool meter-in downstream pressure > Max.
load pressure, and oil flow is divided in a pro-
portion less than area of opening of spool.

• When ratio is less than 1:
Spool meter-in downstream pressure < Max.
load pressure, and oil flow is divided in a pro-
portion more than area of opening of spool.

Pressure compensation valve for service valve
• The service valve uses a variable type pressure

compensation valve, so it can adjust the divi-
sion of the oil flow suitably to match the attach-
ment installed.
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Shuttle valve inside pressure compensation valve

1. Main pump
2. Valve
3. Shuttle valve inside pressure compensation

valve
4. Piston

Function
When holding pressure at port A >> LS pressure in
spring chamber B.
• Shuttle valve (3) is pushed to the right by the

pressure of port A, and the circuit between
ports A and C is shut off. In this condition, the
holding pressure at port A is taken to spring
chamber B, and pushes piston (4) to the left to
prevent piston (4) and valve (2) from separat-
ing.
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Variable type pressure compensation valve (for
service valve)

1. Valve
2. Spring
3. Sleeve
4. Poppet
5. Spring
6. Screw
7. Locknut
8. Plastic cap

Function
• It is possible to adjust the division of the oil flow

to the service valve when the service valve (for
attachment) is operated together with the main
control valve (boom RAISE, etc.). (Variable in
proportion to surface area)

• The pump pressure leaving the service valve
spool acts on the left end of valve (1), and at the
same time passes through throttle a and enters
chamber g. The maximum LS pressure passes
through throttle d and enters chamber e. At the
same time, the cylinder port pressure passes
through passage c and throttle f, and goes to
chamber h. In addition, the force of spring (2)
acts on valve (1), and the force of spring (5)
acts on poppet (4). The force of spring (5) can
be adjusted with screw (6).
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Operation
Simultaneous operation with work equipment under
heavy load (boom RAISE, etc.)
1. The pump pressure and LS pressure are deter-

mined by the pressure of the other work equip-
ment, but the cylinder port pressure becomes
the actuating pressure of the attachment. When
the difference between the pump pressure and
the cylinder pressure is less than the force of
spring (5), then balance of the force acting on
valve (1) is as follows.
P X A1 = P X A2 + LS (A2 - A1) + F
A1: Cross-sectional area of diameter D1
A2: Cross-sectional area of diameter D2
F: Force of spring

2. If the difference between pump pressure P and
the cylinder pressure becomes greater than the
force of spring (5), poppet (4) is pushed to the
right and the passage opens, so the pump pas-
sage is connected to the cylinder port through
throttle a, chamber g and passages b and c,
and the oil flows to the cylinder port. When this
happens, a differential pressure is formed be-
tween the upstream and downstream sides of
throttle a, and the pressure in chamber g goes
down, so the force pushing valve (1) to the left
is reduced. In other words, the area ratio be-
comes smaller, so valve (1) moves to the right
and increases the flow from the pump to the
cylinder.
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1. Main pump
2. main spool
3A. Pressure compensation valve
3B. Pressure compensation valve
4A. Safety-sunction valve
4B. Suction valve
5. Check valve
6. LS shuttle valve
7. Drain circuit
8. Regeneration circuit

Function
Cylinder head pressure < cylinder bottom pressure

(free fall, etc.)
• A return flow circuit is provided from the

cykinder bottom to the cylinder head so that
when the bottom is lowerde, the return flow can
be used to increase the flow of oil from the
pump to the cylinder bottom.

Operation
1. When the cylinder head pressure < cylinder

bottom pressure, part of the pressurized oil
from the cylinder bottom passes through the
notch in spool (2), goes through port B, and en-
ters drain circuit (7). The rest of the oil goes
from port C, enters regeneration circuit (8),
opens check valve (5), and passes through
ports C and D to flow back to the cylinder head.

Boom regeneration circuit
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Function
Cylinder head pressure > cylinder bottom pressure (digging operations, etc.)
• Check valve (5) in regeneration circuit (8) acts to shut off the flow from the cylinder head to the cylinder

bottom.
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1. Main pump
2. Main spool
3A. Pressure compensation valve
3B. Pressure compensation valve
4A. Safety valve
4B. Safety valve
5. Check valve
6. LS shuttle valve
7. Regeneration circuit

Function
Cylinder head pressure > cylinder bottom pressure
• A return flow circuit is provided from the cylinder

head to the cylinder bottom so that when the
arm is moved in, the flow of oil to the cylinder
becomes the pump discharge amount  + the
return flow, and this increases the cylinder
speed.

Operation
1. When the cylinder head pressure > cylinder

bottom pressure, the pressurized oil from the
cylinder head passes through the notch in
spool (2), enters regeneration circuit (7) and
opens check valve (5), then passes through
ports D and E to flow back to the cylinder bot-
tom.

Arm regenearation circuit
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Pump merge-divider valve

1. Main spool
2. Spring
3. LS spool
4. Spring
5. LS circuit (bucket end)
6. LS circuit (arm end)
7. LS circuit (arm end)
8. LS circuit (bucket end)

Function
• This acts to merge or divide (send to its own

control valve group) oil flows P1 and P2 of pres-
surized oil discharged from the two pumps.

• At the same time, it also carries out merging
and dividing of the LS circuit pressure.

Operation
1. When merging pump flow (when pilot pressure

PS is OFF)
a. Pilot pressure PS is OFF, so main spool (1)

is pushed to the left by spring (2), and ports
E and F are interconnected. Therefore,
pressurized oil P1 and P2 discharged from
the two pumps is merged at ports E and F,
and is sent to the control valve that de-
mands the oil.

b. In the same way, LS spool (3) is also
pushed to the left by spring (4), so the ports
are connected as follows.
Connected ports: A ↔ D, B ↔ C

c. Therefore, the LS pressure supplied from
the spols of each control valve to LS cir-
cuits (5), (6), (7), and (8) are all sent to the
pressure compensation valve and the
other valve.
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2. When dividing pump flow (when pilot pressure PS is ON)
a. When pilot pressure PS is ON, main spool (1) is moved to the right by the PS pressure, and ports E and

F are disconnected. Therefore, the pressurized oil discharged from each pump is sent to its own con-
trol valve group. (Pressure P1: To bucket, R.H. travel, boom group; Pressure P2: To swing, L.H. travel,
arm group)

b. In the same way, LS spool (3) is also moved to the right by the LS pressure, and the ports are con-
nected as follows. Connected ports: B ↔ D, others are not connected. Therefore, LS circuits (5), (6),
(7), and (8) are all sent to their own control valve group.
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LS select valve
★ The diagram shows the situation when the swing, the left travel and the boom up are operated at the same

time. (BP pressure ON = boom up activated)

1. Valve
2. Spring
3. Piston
4. Piston
5. Swing pool
6. L.H. travel spool
7. Arm spool
8. L.H. shuttle valve
9. LS circuit

Function
• This valve is used to increase the ease of oper-

ating the work equipment. It prevents high pres-
sure from being generated when the swing is
operated. It also prevents the high LS pressure
from the swing circuit from flowing into any
other LS circuit when the swing is operated to-
gether with the work equipment. (BOOM UP
ONLY)

Operation
1. When a pilot pressure BP is OFF. (BOOM OP = 0)

a. Pilot pressure BP is OFF, so piston (3) is
pushed to the left by spring (2). If the swing
is then operated, swing LS pressure P1
passes through swing pool (5) and enters
port A. It pushes valve (1) to the left and con-
nects ports A and B. Therefore, swing LS
pressure P1 flows to LS shuttle valve (8).

2. When pilot pressure BP is ON. (BOOM UP
ACTIVED)
a. When pilot pressure BP is ON, piston (3) is

moved to the right against spring (2) by the
BP pressure. It pushes valve (1) to the
right and closes the circuit between ports A
and B. As a result, swing LS pressure P1
stops flowing to LS shuttle valve (8), and
even if swing LS pressure P1 rises to a
high pressure, it does not influence any
other LS circuit.
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Operation
1. When active mode is switched OFF (SOLE-

NOID IS ON)
a. The pilot pressure passes through port A

and acts on the right end of piston (2), so
piston (2) is pushed to the left. When this
happens, the maximum stroke of spool (1)
becomes St0.

2. When active mode is switched ON (SOLENOID
IS OFF)
a. Port A is connected to the drain, and the

right end of piston (2) becomes the drain
pressure, so the force of spring (3) acts on
piston (2), and moves it to the right. It stops
when it contacts plug (4).

b. When this happens, the maximum stroke
of spool (1) becomes greater by the
amount (St1) that piston (2) moves, so the
amount of oil flowing through is increased.

Boom LOWER modulation (ACTIVE MODE)

1. Spool
2. Piston
3. Spring
4. Plug
St0: Spool stroke
St2: Piston stroke

Function
• In the active mode, the maximum stroke of the

boom LOWER spool is increased and the flow
of oil through the spool is increased, so the
boom LOWER speed increases and it becomes
possible to carry out work speedily.

To tank

CLSS
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Operation
1. When travel is not operated

a. When the arm IN is operated, spool (1)
moves to the right by stoke St0 until it con-
tacts piston (2).

St1: Spool stroke
St2: Piston stroke

2. When travel is operated
a. The travel PPC pressure passes through

port A and acts on the right end of piston
(2) to push piston (2) to the left.

b. When the arm IN is  operated, spool (1)
moves to the right, but the maximum spool
stroke (St1) is restricted by the amount
(St2) that piston (2) moves.

Arm IN modulation (with travel)

1. Spool
2. Piston
St0: Spool stroke

Function
• If the arm IN is operated when travelling up a

steep slope, the arm stroke is restricted in order
to control the flow of oil to the arm cylinder so
that  the pump pressure does not drop. When
this happens, the pump merge/divider valve is
in the divide condition, so the oil from the pump
passes through the travel junction valve and is
supplied to the left travel motor.

3. Note: Arm out, bucket curl and bucket dump are also modulated with travel.
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2-stage safety valve (installed to boom cylinder
head)

Function
• The set pressure of the safety valve can be set

to two stages and the low pressure setting can
be made smaller. Because of this, when dig-
ging with boom, even if high pressure is brought
to bear on the boom cylinder, it is possible to let
the boom escape without operating the control
lever. This makes it possible to carry out opera-
tions with high efficiency and with little vibration
of the chassis.

Operation
• The set pressure of the safety is determined by

the load pressure of spring (1).
1. When pilot pressure P is OFF: high pressure

setting (active mode ON)
a. Pilot pressure P is OFF, so piston (2) is

pushed to the left by spring (3). (Installed
load of spring (1) << installed load of spring
(3)). When this happens, the installed load
of spring (1) becomes the maximum, and
the set pressure is set to high pressure. In
addition, passage B is connected to the
drain circuit through passage C and cham-
ber D

2. When pilot pressure P is ON: low pressure set-
ting (active mode OFF)
a. When pilot pressure P is ON, the pilot pres-

sure goes to portion A through passage B,
and piston (2) acts on the diameter of por-
tion A receiving the pressure (d2 - d1 ). Pis-
ton (2) is moved to the right against spring
(3) y this pilot pressure. It moves the full
stoke until it contacts holder (4). As a re-
sult, spring (1) extends, the installed load
becomes the minimum, and the set pres-
sure is set to low pressure. In addition, an
amount of oil equivalent to the piston
stroke passes through passage C and
chamber D, and is drained.

1. Spring
2. Piston
3. Spring
4. Holder
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1. Hydraulic tank
2A. Main pump (front)
2B. Main pump (back)
3A. PC valve (front)
3B. PC valve (rear)
4A. LS valve (front)
4B. LS valve (rear)
5A. Pump merge-divider valve (for main)
5B. Pump merge-divider valve (for LS)
6. Bucket spool
7. R.H. travel spool
8. Boom spool
9. Swing spool
10. L.H. travel spool
11. Arm spool
12. Pressure compensation valve (bucket)
13. Pressure compensation valve (without

shuttle valve) (R.H. travel)
14. Pressure compensation valve (boom)
15. Pressure compensation valve (swing)
16. Pressure compensation valve (without

shuttle valve) (L.H. travel)
17. Pressure compensation valve (arm)
18A. Safety-suction valve
18B. Safety-suction valve (2-stage)
19. Suction valve
20. LS shuttle valve (bucket)
21. LS shuttle valve (R.H. travel)
22. LS shuttle valve (boom)
23. LS shuttle valve (L.H. travel)
24. LS shuttle valve (arm)
25. Check valve (for boom regeneration cir-

cuit)
26. Check valve (for arm regeneration circuit)
27A. Main relief valve (bucket group)
27B. Main relief valve (arm group)
28A. Unload valve (bucket group)
28B. Unload valve (arm group)
29. LS select valve
30. LS check valve
31. LS bypass valve
32. Self-reducing pressure valve

Note: Groups of control valves by main pump circuit
• Bucket group: Bucket, R.H. travel, boom
• Arm group: Swing, L.H. travel, arm

Operation
• When the levers are at neutral, the pump is at

the minimum swash plate angle, and the oil flow
is drained from unload valve (28A).

• The LS pressure is connected to hydraulic tank
(1) by LS bypass valve (31). The LS differential
pressure ▲▲PLS (unload pressure - tank pres-
sure) at this point is ▲▲PLS > pump LS control
pressure, so the pump swash plate angle is
minimum.
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Operation
• Pilot pressure PA of pump merge-divider valve (5A) ON.
1. Bucket group

a. When the bucket is operated, pressurized oil from main pump (2B) flows to the bucket group. The
swash plate angle of main pump (2B) is controlled to match the operation of bucket spool (6).

b. The LS pressure passing through the inside of bucket spool (6) goes to unload spool (28A), and the
unload valve is closed.

2. Arm group
a. When the pump flow is divided, all spools are at neutral, so the oil flow from the minimum swash plate

angle of main pump (2A) is all drained from unload valve (28B) of the arm group. All spools in the arm
group are at neutral, so no LS pressure is generated.

b. If the pump pressure - LS pressure becomes greater than the set pressure of unload valve (28B), the
unload valve is actuated  and the oil is drained. The LS differential pressure ▲▲PLS at this point is
▲▲PLS > pump LS control pressure, so the pump swash plate angle is the minimum.
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Operation
1. When pump swash plate angle is controlled to minimum.

a. When the arm is operared to OUT, if the load increases, the LS pressure passing through the inside of
arm spool (11) rises.

b. The LS pressure also goes to unload valve (28) and unload valve (28) is closed. The main circuit
pressure rises and is relieved at the standard mode relief pressure.

2. When this happens, the pump pressure sensor detects it and increases the PC-EPC current (electronic cut-
off control) to set the pump swash plate angle to the minimum.
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Operation
• Pump merge-divider valve (5A) pilot pressure PA ON. Relief valve (27) pilot pressure PB ON.
1. When the bucket is being operated, if the power max. button is turned ON, pilot pressure PB acts on relief

valve (27), so the set pressure of the relief valve is raised.
2. When the bucket is operated to DUMP and the load increases, pump pressure P1 and LS pressure PLS1

both rise. When this happens, pilot pressure PB controls relief valve (27) to the same relief pressure as
when the power max. button is operated.
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Operation
1. When the boom RAISE is operated, main pumps (2A) and (2B) are both at the maximum swash plate

angle, and unload valve (28A) is closed.
2. At this point for the meter-in opening of boom spool (8), even if both pumps are at the maximum swash

plate angel, the LS differential pressure is set to be smaller than the pump LS control pressure. In other
words, LS differential pressure ▲▲PLS is ▲▲PLS < pump LS control pressure, so the pump swash plate
angle becomes the maximum.

3. In addition, the flow of main pump (2A) passes through pump merge-divider valve (5A) and flows to boom
spool (8).
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Operation
1. When the swing is operated, unload valve (28) is closed.
2. When this happens, the oil flow from main pumps (2A, 2B) is controlled by the LS differential pressure and

is discharged to match the area of opening of the meter-in of the swing pool.
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Operation
• Pump merge-divider valve (5A0 pilot pressure PA ON).
1. When the straight travel is operated, an oil flow supplied from the main pump to match the amount of

movement of left and right travel spools (10) and (7). Main pump (2A) oil flow: to left travel spool (10) (arm
group). Main pump (2B) oil flow: to righ travel spool (7) (bucket group).

2. The ability to travel in a straight line is ensured by actuating the pressure compensation valves and inter-
connecting the right travel and the left travel through the pistons of pressure control valves (13) and (16)
and through the external piping.

3. From the above condition 1., if the steering control levers are returned (the oil flow is reduced) or operated
in opposite directions (FORWARD and REVERSE), the travel junction circuit through the above piston is
cut off, and the left and right sides are operated independently to enable the steering to be operated.
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Operation
1. When the arm and boom are operated simultaneously, the swash plate angle for both pumps becomes the

maximum. When this happens, the load pressure at the boom RAISE side is higher than at the arm side, so
the LS pressure passes through ports E and F of boom spool (8), enters LS shuttle valve (22) and is sent to
the LS circuit. This LS pressure is transmitted to port G of arm pressure compensation valve (17), and acts
to increase the set pressure of the pressure compensation valve. Because of this, the pressure between
port H of arm spool (11) and port I of pressure compensation valve (17) rises, and spool meter-in LS
differential pressure (pump pressure - LS pressure = ▲▲PLS) becomes the same as that at the boom end.

2. Because of the above operation, the oil flow is divided in proportion to the size of the opening area of boom
spool (8) and the opening area of arm spool (11). Meter-in LS differential pressure ▲▲PLS during boom
RAISE + arm IN is ▲▲PLS < boom LS control pressure, so the main pump swash plate angle is set to
maximum.
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1. Cover
2. Body
3. Slipper seal
4. O-ring
5. Shaft

A1. From control valve port B2
A2. To R.H. travel motor port PB
B1. From control valve port B5
B2. To L.H. travel motor port PA
C1. From control valve port A2
C2. To R.H. travel motor port PA

D1. From control valve port A5
D2. To L.H. travel motor port PB
E1. From travel speed solenoid valve
E2. To L.H. and R.H. travel motors port P
T1. To tank
T2. From L.H. and R.H. travel motors port T

CENTER SWIVEL JOINT
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a. Port S
b. Port MB (from control valve)
c. Port MA (from control valve)
d. Port T1 (to tank)
e. Port B (from swing brake solenoid valve)

SWING MOTOR
BASIC MOTOR

Specifications
Type : KMF90ABE-3
Theoretical delivery : 87.8 cc/rev
Safety valve set pressure : 27.9 MPa (285 kg/cm2)
Rated speed : 2,260 rpm
Brake release pressure : 2.1 MPa (21 kg/cm2)
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1. Brake spring
2. Drive shaft
3. Spacer
4. Case
5. Disc
6. Plate
7. Brake ring
8. Brake piston
9. Housing
10. Piston

11. Cylinder
12. Valve plate
13. Reverse prevention valve
14. Center shaft
15. Center spring
16. Safety valve
17. Check valve
18. Check valve spring
19. Shuttle valve
20. Shuttle valve spring
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Swing lock valve
Operation
1. When swing lock solenoid valve is deactivated

a. When the swing lock solenoid valve is de-
activated, the pressurized oil from the main
pump is shut off and port B is connected to
the tank circuit. Because of this, brake pis-
ton (7) is pushed down in the direction of
the arrow by brake spring (1), so disc (5)
and plate (6) are pushed together and the
brake is applied.

2. When swing lock solenoid is excited
a. When the swing lock solenoid valve is ex-

cited, the valve is switched, and the pres-
surized oil from the main pump enters port
B and flows to brake chamber a. The pres-
surized oil entering chamber a overcomes
the force of brake spring (1), and brake pis-
ton (7) is pushed up in the direction of the
arrow. Because of this, disc (5) and plate
(6) separate, and the brake is released.

SWING MOTOR
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Relief valve portion

Outline
The relief valve portion consists of check
valves (2) and (3), shuttle valves (4) and
(5), and relief valve (1).

Function
When the swing is stopped, the outer port cir-
cuit of the motor from the control valve is
closed, but the motor continues to rotate under
inertia, 50 the pressure at the output side of
the motor becomes abnormally high and this
may damage the motor. To prevent this, the
abnormally high pressure oil is relieved to port
S from the outlet port of the motor (high-pres-
sure side) to prevent any damage to the motor.

Operation
1. When starting swing

a. When the swing control lever is operated to
swing right, the pressure oil from the pump
passes through the control valve and is
supplied to port MA. As a result, the pres-
sure at port MA rises, the starting torque is
generated in the motor and the motor starts
to rotate. The oil from the outlet port of the
motor passes from port MB through the
control valve and retums to tank.

2. When stopping swing
a. VVhen the swing control lever is

retumed to neutral, the supply of pres-
sure oil from the pump to port MA is
stopped. With the oil from the outlet port
of the motor, the return circuit to the
tank is closed by the control valve, 50
the pressure at port MB rises. As a re-
sult, rotation resistance is generated in
the motor, 50 the braking effect starts.

b. If the pressure at port MB becomes
higher than the pressure at port MA, it
pushes shuttle valve A (4) and chamber
c becomes the same pressure as port
MB. The oil pressure rises further until it

reaches the set pressure of relief valve
(1). As a result, a high braking torque
acts on the motor and stops the motor.

c. When the relief valve (1) is being actu-
ated, the relief oil and oil from port S
passes through check valve B (3) and is
supplied to port MA. This prevents cavi-
tation at port MA.
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Reverse prevention valve (swing dampening)
Operation diagram

1. Valve body
2. Spool (MA side)
3. Spring (MA side)
4. Plug
5. Spool (MB side)
6. Spring (MB side)
7. Plug

Explanation of effect
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Outline
This valve reduces the swing back generation
in the swing body by the inertia of the swing
body, the backlash and ngidity of the machinery
system, and the compression of the hydraulic
oil when the swing is stopped. This is effective
in preventing spillage of the bad and reducing
the cycle time when stopping the swing (the po-
sitioning ability is good and it is possible to
move swiftly to the next job).

Operation
1 . When brake pressure is being generated at

port MB
a. Pressure MB passes through the notch

and goes to chamber d, spool (5) pushes
spring (6) according to the difterence in
area D1 > D2, moves to the left, and MB is
connected to e.

b. When this happens, pressure MA is below
the set pressure of spring (3>, 50 spool (2>
d9es not move. For this reason, the pres-
sure oil is closed by spool (2) and the brak-
ing force is ensured.

2. Aftermotorstops
a. The motor is reversed by the closing pres-

sure generated at port MB. (1 st reversal>
When this happens, reversal pressure is
generated at port MA. Pressure MA goes
to chamber a, so spool (2) pushes spring
(3) and moves to the right, and MA is con-
nected to B. At the same time, b is con-
nected to f through the drili hole in spool
(5), 50 the reversal pressure at port MA is
bypassed to port T to prevent the 2nd re-
versal.
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a. Port PB (from control valve)
b. Port PA (from control valve)
c. Port T (to tank)
e. Port P (from travel speed solenoid valve)

Specifications
Model

Item PC290LC-6k PC290NLC-6k
Type HMV60ADT-2
Theoretical
Delivery Min 100 cc/rev 100 cc/rev

Max. 160.8 cc/rev
Set pressure 34.79 MPa

(355 kg/cm2)
Rated Lo 1310 rpm 1310 rpm
speed Hl 2107 rpm 2107 rpm
Brake
releasing 1.18 MPa
pressure (12 kg/cm2)
Travel speed
switch pressure 0,78 MPa

(8 kg/cm2)

TRAVEL MOTOR
PC290LC-6k, PC290NLC-6k
HMV160ADT-2

TRAVEL MOTOR
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1. Output shaft
2. Motor case
3. Ball
4. Rocker cam
5. Piston
6. Cylinder
7. Valve plate
8. End cover

TRAVEL MOTOR

  9. Regulator valve
10. Spring
11. Brake spring
12. Brake piston
13. Plate
14. Disc
15. Regulator piston
16. Spring

17. Check valve spring
18. Check valve
19. Counterbalance valve
20. Spool return valve
21. Safety valve
22. Slow return valve
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Operation of motor
1. Motor swash plate (capacity) at maximum (Lo speed)

a. The solenoid valve is deactivated, so the pilot pressure oil from the main pump does not flow to port P. For
this reason, regulator valve (9) is pushed to the right in the direction of the arrow by spring (10).

b. Because of this, it pushes check valve (22), and the main pressure oil from the control valve going to end
cover (8) is shut off by regulator valve (9).

c. Fulcrum a of swash plate (4) is eccentric to the point of force b of the combined force of the propulsion force
of cylinder (6), so the combined force of the piston propulsion force acts as a moment the angle swash plate
(4) in the direction of the maximum swash plate angle.

d. At the same time, the pressurized oil at regular piston (15) passes through orifice c in the regulator valve (9)
and is drained to the motor case.

e. As a result, swash plate (4) moves in the maximum swash plate angle direction, the motor capacity be-
comes maximum.
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2. Motor swash plate angle (capacity) at minimum (Hi speed)

a. When the solenoid valve is excited, the pilot pressure oil from the main pump flows the port P, and pushes
regulator valve (9) to the left in the direction of the arrow

b. Because of this, the main pressure oil from the control valve passes through passage d in regulator valve
(9), enters regulator piston (15) at the bottom, and pushes regulator piston (15) to the right in the direction
of the arrow.

c. As a result, swash plate (4) moves in the minimum swash plate angle direction, the motor capacity be-
comes minimum.
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Operation of parking brake
1. When starting the travel

a. When the travel lever is operated, the
pressurized oil from the pump actuates
counterbalance valved spool (19), opens
the circuit to the parking brake, and flows
into chamber A of brake piston (12). It
overcomes the force of spring (11), and
pushes piston (12) to the left in the direc-
tion of the arrow. When this happens, the
force pushing plate (13) and disc (14) to-
gether is lost, so plate (13) and disc (14)
separate and the brake is released.

2. When stopping travel
a. When the travel lever is placed in neutral,

counterbalance valve spool (19) returns to
the neutral position and the circuit to the
parking brake is closed. The pressurized
oil in chamber A of brake piston (12) is
drained is pushed to the right in the direc-
tion of the arrow by spring (11). As a result,
plate (13) and disc (14) are pushed to-
gether, and the brake is applied. A time
delay is provided by having the pressu-
rized oil pass through a throttle in slow re-
turn valve (22) when the brake piston re-
turn, and  this ensures that the brake is still
effective after the machine stops.
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Operation of brake valve
• The brake valve consists of a suction safety

valve (18A), counterbalance valve (18) in a cir-
cuit as shown in the diagram on the right.

• The function and operation of each component
is as given below.
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1. Counterblalance valve, check valve
a. Function

i. When travelling downhill, the weight of
the machine makes it try the travel
faster than the speed of the motor. As
a result, if the machine travel with the
engine at low speed, the motor will ro-
tate without load and the machine will
run away, which is extremely danger-
ous. The prevent this, these valves act
the make the machine travel accord-
ing to the engine speed (pump dis-
charge amount).

b. Operation when pressure oil is supplied
i. When the travel lever is operated, the

pressurized oil from the control valve
is supplied the port PA. It pushes open
suction safety valve (18A) and flows
from motor inlet port MA the motor
outlet port MB. However, the motor
outlet port is closed by suction safety
valve (18B) and spool (189), so the
pressure at the supply side rises.

ii. The pressurized oil at the supply side
flows from orifice E1 and E2 in spool
(19) the chamber S1. When the pres-
sure in chamber S1 goes above the
spool switching pressure, spool (19) is
pushed to the right in the direction of
the arrow. As a result, port MB and PB
are connected, the outlet port side of
the motor is opened, and the motor
starts the rotate.
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c. Operation of brake when traveling downhill
i. If  the machine tries the run away

when traveling downhill, the motor will
turn under no load, so the pressure at
the motor inlet port will drop, and the
pressure in chamber S1 through ori-
fices E1 and E2will also drop. When
the pressure in chamber S1 drops be-
low the spool switching pressure,
spool (19) is returned tot the left in the
direction of the arrow by spring (20),
and outlet port MB is throttled. As a
result, the pressure at the outlet port
side rises, resistance is generated to
the rotation of the motor, and this pre-
vents the machine from running away.
In other words, the spool moves the a
position where the pressure at outlet
port MB balances the pressure at the
inlet port and the force generated by
the weight of the machine. It throttles
the outlet port circuit and controls the
travel speed according to the amount
of oil discharged from the pump.

2. Safety valve
a. Function

i. When travel is stopped (or when trav-
elling downhill), the circuits at the inlet
and outlet ports of the motor are
closed by the counterbalance valve,
but the motor is rotated by inertia, so
the pressure at the outlet port of the
motor will become abnormally high
and damage the motor or piping. The
safety valve acts the release this ab-
normal pressure and send it to the in-
let port side of the motor the prevent
damage to the equipment.

b. Operation when travel is stopped (or when
traveling downhill, rotating to the right)
i. When the motor inlet port pressure

(pressure PA) goes down, the pres-
sure in chamber S1 also goes down.
When it goes below the switching
pressure of the spool, spool (19) is re-
turned to the left by spring (20), and
outlet port passage B1 is throttled.
When this happens, the motor contin-
ues the rotate under inertia, so the
outlet pressure (pressure MB) rises.
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ii. If the pressure goes above the set
pressure of suction-safety valve
(18A), the poppet opens. The oil then
passes through large notch A1 in
counterbalance valve spool  (19) and
flows the chamber MA in the circuit on
the opposite side.

c. When rotating to the left
i. The operation is the reverse of when

rotating to the right.

d. When starting travel  (or during normal
travel)
i. When the travel  lever is operated, the

pressurized oil from the pump moves
counterbalance valve spool (19) to the
right. When this happens, the passage
to the suctionsafety valve becomes
the circuit flowing through the small
notch in the counterbalance valve
spool. As a result, a big difference in
pressure is created, and the pump
pressure rises the provide a powerful
drawbar pull.



10-106

STRUCTURE AND FUNCTION

1. Travel PPC valve
2. Service PPC valve
3. Service pedal
4. L.H. travel lever
5. R.H. travel lever
6. R.H. PPC valve
7. R.H. work equip-

ment lever
8. Solenoid valve
9. Accumulator

VALVE CONTROL

10. Control valve
11. Hydraulic pump
12. Junction box
13. L.H. work equipment

lever
14. PPC safety lock

valve
15. L.H. PPC valve
16. Safety lock lever

Lever positions
A. HOLD
B. Boom RAISE
C. Boom LOWER
D. Bucket DUMP
E. Bucket CURL
F. HOLD
G. Arm IN
H. Arm OUT

I. Swing RIGHT
J. Swing LEFT
K. NEUTRAL
L. Travel REVERSE
M. Travel FORWARD
N. LOCK
O. FREE

VALVE CONTROL
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a. Port P (from main pump)
b. Port T (the tank)
c. Port P2 (L.H.: Arm I/R.H.: Boom RAISE)
d. Port  P4 (L.H.: Swing LEFT/R.H.: Bucket

DUMP)
e. Port P1 (L.H.: Arm OUT/R.H.: Boom LOWER)
f. Port P3 (L.H.: Swing RIGHT/R.H.: Bucket

CURL)

WORK EQUIPMENT • SWING PPC VALVE

WORK EQUIPMENT • SWING PPC VALVE
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1. Spool
2. Metering spring
3. Centering spring
4. Piston
5. Disc
6. Nut (for connecting lever)

7. Joint
8. Plate
9. Retainer
10. Body
11. Filter
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Operation
1. At neutral

a. Ports A and B of the control valve and ports
P1 and  P2 of the PPC valve are connected
the drain chamber D through fine control
hole f in spool (1).

2. During fine control (neutral ÆÆ fine control)
a. When piston (4) starts the be pushed by

disc (5), retainer (9) is pushed; spool (1) is
also pushed by metering spring (2), and
moves down.

b. When this happens, fine control hole f is
shut off from drain chamber D, and at al-
most the same time, it is connected the
pump pressure chamber PP, so pilot pres-
sure oil from the main pump passes
through fine control hole f and goes from
port P1 the port A.

c. When the pressure at port P1 becomes
higher, spool (1) is pushed back and fine
control hole f is shut off from pump pres-
sure chamber PP. At almost the same time,
it is connected the drain chamber D the re-
lease the pressure at port P1.When this
happens, spool (1) moves up and down so
that the force of metering spring (2) is bal-
anced with the pressure at port P1. The re-
lationship in the position of spool (1) and
body (10) (fine control hole f  is at a point
midway between drain hole D and pump
pressure chamber PP) does not change
until retainer (9) contacts spool (1).

d. Therefore, metering spring (2) is com-
pressed proportionally to the amount of
movement of the control lever, so the pres-
sure at port P1 also rises in proportion to
the travel of the control lever. In this way,
the control valve spool moves to a position
where the pressure in chamber A (the
same as the pressure at port P1) and the
force of the control valve spool return
spring are balanced.
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3. During fine control (when control lever is re-
turned)
a. When disc (5) starts to be returned, spool

(1) is pushed up by the force of centering
spring (3) and the pressure at port P1.
When this happens, fine control hole f is
connected to drai chamber D and the pres-
surized oil at port P1 is released.

b. If the pressure at port P1 drops too far,
spool (1) is pushed down by metering
spring (2), and fine control hole f is shut off
from drain chamber D. At almost the same
time, it is connected to pump pressure
chamber PP, and the pump pressure is
supplied until the pressure at port P1 re-
covers to a pressure that corresponds to
the lever position.

c. When the spool of the control valve re-
turns, oil in drain chamber D flows in from
fine control hole f in the valve on the side
that is not working. The oil passes through
port P2 and enters chamber B to fill the
chamber with oil.

4. At full stroke
a. When disc (5) pushes down piston (4), and

retainer (9) pushes down spool (1), fine
control hole f is shut off from drain cham-
ber D, and is connected with pump pres-
sure chamber PP. Therefore, the pilot pres-
sure oil from the main passes through fine
control hole f and flows to chamber A from
port P1, and pushes the control valve
spool.

b. The oil returning from chamber B passes
from port P2 through fine controle hole f
and flows to drai chamber D.
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TRAVEL PPC VALVE

a. Port P (from main pump)
b. Port T (to tank)
c. Port P2 (L.H. travel FORWARD)
d. Port P1 (L.H. travel REVERSE)
e. Port P3 (R.H. travel REVERSE)
f. Port P4 (R.H. travel FORWARD)
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1. Plate
2. Body
3. Piston
4. Collar

5. Metering spring
6. Centering spring
7. Valve
8. Bolt

TRAVEL PPC VALVE
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Operation
1. At neutral

a. Ports A and B of the control valve and
ports P1 and P2 of the PPC valve are con-
nected to drain chamber D through fine
control hole f in spool (1).

2. Fine control (neutral R fine control)
a. When piston (4) starts to be pushed by disc

(5), retainer (9) is pushed. Spool (1) is also
pushed by metering spring (2) and moves
down.

b. When this happens, fine control hole f is
shut off from drain chamber D. At almost
the same time, it is connected to pump
pressure chamber PP, and the pilot pres-
sure of the main pump is sent from port A
through fine control hole f  to port P1..

c. When the pressure at port P1 rises, spool
(1) is pushed back. Fine control hole f is
shut off from pump pressure chamber PP.
At almost the same time, it is connected to
drain chamber D, so the pressure at port
P1 escapes.

d. As a result, spool (1) moves up and down
until the force of metering spool (2) is bal-
anced with the pressure of port P1. The re-
lationship of the position of spool (1) and
body (10) (fine control hole f is in the mid-
dle between drain hole D and pump pres-
sure chamber PP) does not change until
retainer (9) contacts spool (1).

e. Therefore, metering spring (2) is com-
pressed in proportion to the travel of the
control lever, so the pressure at port  P1
also rises in proportion to the travel of  the
control lever. In this way, the spool of the
control valve moves to a position where the
pressure of chamber A (same as pressure
at port P1) and the force of the return
spring of the control valve spool are bal-
anced.
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3. Fine control (control lever returned)
a. When disc (5) starts to be returned, spool

(1) is pushed up by the force of centering
spring (3) and the pressure at port P1. Be-
cause of this, fine control hole f is con-
nected to drain chamber D, and the pres-
surized oil at port P1 is released.

b. If the pressure at port P1 drops too much,
spool (1) is pushed up by metering spring
(2), so fine control hole f is shut off from
drain chamber D. At almost the same time,
it is connected to pump pressure chamber
PP, so the pressure at port P1 supplies the
pump pressure until the pressure recovers
to a pressure equivalent to the position of
the lever.

c. When the control valve returns, oil in drain
chamber D flows in from fine control hole f
of the valve on the side that is not moving.
It passes through port P2 and goes to
chamber B to charge the oil.

4. At full stroke
a. Disc (5) pushes down piston (4), and re-

tainer (9) pushes down spool (1). Fine con-
trol hole f is shut off from drain chamber D,
and is connected to pump pressure cham-
ber PP. Therefore, the pilot pressure oil
from the main pump passes through fine
control hole f and flows to chamber A form
port P1 to push the control valve spool.
The return oil from chamber B passes from
port P2 through fine control port P2
through fine control hole f and flows to
drain chamber D.
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1. Pin
2. Cam
3. Ball
4. Piston
5. Cover
6. Sleeve
7. Centering spring
8. Metering spring
9. Spool
10. Body
a. Port T (to tank)
b. Port P (from control pump)
c. Port A (to service valve  P1)
d. Port B (to service valve P2)

SERVICE PPC VALVE

SERVICE PPC VALVE
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OPERATION

At neutral
• The pressurized oil from the control pump enter

from port P and is blocked by spool (9).
• Port A and B of the control valve and port “a”

and “b” of the PPC valve are connected to drain
port T through fine control hole X of spool (9).

When operated
• When cam (2) is moved, metering spring (8) is

pushed by ball (3), piston (4), and sleeve (6),
and spool (9) is also pushed down by this.

• As a result, fine control hole X is shut off from
the drain circuit. At almost the same time, fine
control proportion Y is connected with port “a”,
and the pressurized oil from port P flows from
port “a” to port A of the control valve.
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• When the pressure at port “a” becomes higher,
spool (9) is pushed back by the force acting on
the end of the spool. When fine control propor-
tion Y closes, fine control hole X is connected to
the drain circuit at almost the same time.

• As a result, spool (9) moves up and down to
balance the force at port “a” and the force at
metering spring (8).

• Therefore, metering spring (8) is compressed in
proportion to the amount the control lever is
moved. The spring force becomes larger, so the
pressure at port “a” also increases in proportion
to the amount the control levezr is operated.

• In this way, the control valve spool moves to a
position where the pressure of port A (the same
as the pressure at port “a”) is balanced with the
force of the return spring  of the control valve
spool.
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The purpose of the attachment flow control system
is to limit the maximum flow of oil through the first
attachment circuit on machines that are so
equipped. The flow setting is selected by means of a
thumbwheel switch fitted in the operators cab switch
panel.
The layout of the system is shown as follow:

The flowcontroller sends a steady current signal to
the E.P.C. solenoid valve dependent on the switch
position selected at the operator’s cab switch. The
E.P.C. solenoid then sets the pressure of the hy-
draulic oil supply to the right hand attachment pedal,
this limiting the maximum PPC signal pressure taht
can be applied to the attachment spool.
See also page 10-114 for description of the
attachement pedal)

a Adjustment knob
b Wiring connector

a

b
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1. Lever
2. Body
3. Seat
4. Ball
5. End cap

1. Gas plug
2. Shell
3. Poppet
4. Holder
5. Bladder
6. Oil port

Specifications
Gas capacity: 327 cc

SAFETY LOCK VALVE

PPC ACCUMULATOR
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STRAIGHT-TRAVEL SYSTEM

Function
• This system interconnects the pressure com-

pensation valves for L.H. and R.H. travel FOR-
WARD and REVERSE with external piping to
ensure the ability in a straight line.

• As shown in the diagram on the right, the left
and right and ports are interconnected through
passage a inside travel pressure compensation
valve (1).

• By setting the throttle in junction circuit a to a
suitable value, it is possible to fulfill the require-
ments for steering ability and the ability to main-
tain a straight line.
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1. Active mode solenoid valve
2. 2-stage relief solenoid valve
3. Pump merge-divider solenoid valve
4. Travel speed solenoid valve
5. Swing brake solenoid valve
a. To tank

EPC SOLENOID VALVE

EPC SOLENOID VALVE
For active mode, pump merge-divider, 2-stage relief, travel speed, swing brake solenoid valve

b. To PPC/EPC valve
c. To main valve (active mode)
d. To main valve (2-stage relief valve)
e. To main valve (pump merge-divider valve)
f. To L.H. and R.H. travel motor
g. To swing motor
h. From main pump
i. To accumulator

g f e d c

5 4 3 2 1

i

h

b a
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Operation
1. When solenoid is deactivated

a. The signal current does not flow from the
controller, so coil (3) is deactivated. For
this reason, spool (5) is pushed to the right
in the direction of the arrow by spring (6).

b. As a result, the circuit between ports P and
A closes and the pressurized oil from the
main pump does not flow to the actuator. At
the same time, the pressurized oil from the
actuator flows from port A to port T, and is
then drained to the tank.

2. When solenoid is excited
a. When the signal current flows from the

controller to coil (3), coil (3) is excited. For
this reason, spool (5) is pushed to the left
in the direction of the arrow.

b. As a result, the pressurized oil from the
main pump flows from port P through the
inside of spool (5) to port A, and then flows
to the actuator. At the same time, port T is
closed, and this stops the oil from flowing
to the tank.

1. Connector
2. Variable core
3. Coil
4. Cage
5. Spool
6. Block
7. Spring
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Function
• This device is installed to prevent the machine

from tipping over when it lifts an excessive
weight while being used as a crane.

Structure
• When an excessive weight is lifted, the oil pres-

sure goes up at the bottom side of the boom
cylinders. When this happens the pressure
switch senses the rising pressure and when the
pressure exceeds the safe limit value the pres-
sure switch is activated. This causes a warning
buzzer to sound inside the cab and the over-
load monitor lamp to flash on and off. Immedi-
ately these warnings are activated, the operator
must either lower the work equipment to the
ground or bring the work equipment arm closer
to the machine to prevent the machine tipping
over.

OVERLOAD WARNING DEVICE
1) OUTLINE

A
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2) OPERATION

1. Boom cylinder safety valve
2. Boom cylinder
3. Tee-piece
4. Pressure sensor
5. Wiring harness

The overload caution system is operated by pres-
sure alone (it does not take into account the position
of the boom-.
The pressure sensor (4) located on the hose bal-
ance line between each hose burst safety valve is
activated when the oil pressureexceeds 190 kg/cm2

during lifting operation.
NOTE: the overload caution system can only be ac-
tivated when the L/O mode (lifting operation) is acti-
vated on the monitor panel, with active mode
switched off.
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HOSE BURST PROTECTION VALVE (BOOM)

HOSE BURST PROTECTION VALVE (BOOM)

FUNCTION
• This valve prevents sudden uncontrolled lower-

ing of the boom, when lifting, due to the burst of
a hose in the boom cylinder  line. In such a con-
dition this valve will hold the load until operator
lowers the boom in a controlled way using  the
normal wrist control.

Hose balance line/
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OPERATION
BOOM RAISE
• During boom raising the pilot signal from wrist

control operates control valve spool to direct
high pressure oil to port V of hose burst valve.

• This pressure lifts check valve (4) from seat &
high pressure oil flows in the bottom of the cyl-
inder raising the boom.

BOOM LOWER
• During boom lowering the pilot signal reverses

the front through the control valve spool. High
pressure oil flows to the head side of the cylin-
der. Oil in the bottom side of the cylinder flows
through the port Cy of the valve but cannot flow
past the check valve, the pilot signal also opens
the spool (2) of the hose burst valve and allows
oil to flow back to tank.
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When hose burst occurs
(Operation to lower safety)
• The sudden loss of pressure at port V will cause

check valve (4) to re-seat and so the valve is
locked.

• The boom can be lowered in a controlled way
by operating the wrist control in the normal way.
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1. Arm
2. Bucket cylinder
3. Arm cylinder
4. Boom
5. Boom cylinder
6. Bucket

WORK EQUIPMENT

WORK EQUIPMENT
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ENGINE CONTROL SYSTEM

1. Battery relay
2. Battery
3. Starting switch
4. Fuel control dial
5. Governor motor
6. Starting motor
7. Engine throttle • pump controller
8. Fuel injection pump

Function
• The engine can be started and stopped simply

by using the starting switch.
• A dial type engine control is used to control the

engine speed. The engine throttle • pump con-
troller receives the control signal from the fuel
control dial, sends a drive signal to the governor
motor, and controls the angle of the governor
lever in the fuel injection pump.

• At the same time, the engine throttle • pump
controller also receives signals from other con-
trollers to control the engine speed.
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Operating of system
1. Starting engine

a. When the starting switch is turned to the
START position, the starting flows to the
starting motor, and the starting motor turns
to start the engine. Power also flows to the
fuel shut-off solenoid, exciting the solenoid
and allowing fuel to flow into the engine.

b. When this happens, the engine throttle •
pump controller checks the signal from the
fuel control dial and sets the engine speed
to the speed set by the fuel control dial.

2. Engine speed control
a. The fuel control dial sends a signal to the

engine throttle • pump controller according
to the position of the dial. The engine throt-
tle • pump controller calculates the angle of
the governor motor according to this sig-
nal, and sends a signal to drive the gover-
nor motor so it is at that angle.

b. When this happens, the operating angle of
the governor motor is detected by the
potentiometer, and the feedback is sent to
the engine throttle • pump controller, so
that it can observe the operation of the
governor motor.

3. Stopping engine
a. When the starting switch is turned to the

OFF position, the engine throttle • pump
controller drives the governor motor to the
low idle position. The fuel shut-off solenoid
is de-energized when starting switch signal
is turned OFF, so the supply of fuel to the
engine is shut off and the engine stops.

b. When this happens, to maintain the electric
power in the system until the engine stops
completely, the engine throttle • pump con-
troller itself drives the battery relay.
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Components of system
Fuel control dial

1. Knob
2. Dial
3. Spring
4. Ball
5. Potentiometer
6. Connector

Function
• The fuel control dial is installed at the bottom of

the monitor panel. A potentiometer is installed
under the knob, and when the knob is turned, it
rotates the potentiometer shaft

• When the shaft rotates, the resistance of the
variable resistor inside the potentiometer
changes, and the desired throttle signal is sent
to the engine throttle • pump controller.

• The shaded area in the graph on the right is the
abnormality detection area and the engine
speed is set at low idling.
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Governor motor

1. Potentiometer
2. Cover
3. Shaft
4. Dust seal
5. Bearing
6. Motor
7. Gear
8. Connector

Function
• The motor is rotated and the governor lever of

the fuel injection pump is controlled by the drive
signal from the engine throttle • pump control-
ler.

• A stepping motor is used for the motor which
provides the motive power. In addition, a
potentiometer for giving feedback is installed to
allow observation of the operation of the motor.

• The rotation of the motor is transmitted to the
potentiometer through a gear.

Operation
1. Motor stationary

Both  A phase and B phase of the motor
are continuous, and a holding torque in
generated in the motor.

2. Motor rotating
A pulse current is applied to the A phase
and B phase from the engine throttle •
pump controller to give synchronous rota-
tion with the pulse.
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Engine throttle • pump controller
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Input and output signals

CN-1

Pin.
No.

Name of signal
Input/
output

1 Battery relay drive output Output

2
Pump merge/divider
solenoid

Output

3
Swing holding brake
solenoid

Output

4 NC -

5 NC -

6 GND Input

7 Power source (+24V) Input

8 Active mode solenoid Output

9 Travel selector solenoid Output

10 2-stage relief solenoid

11 NC

12 GND Input

13 Power source (-24V) Input

CN-2

Pin.
No.

Name of signal
Input/
output

1
Solenoid power source
(+24V)

Input

2 Governor motor phase A (+) Output

3 Governor motor phase A (-) Output

4 Governor motor phase B (+) Output

5 Governor motor phase B (-) Output

6 NC -

7 LS-EPC solenoid (+) Output

8 PC-EPC solenoid  (+) Output

9 NC Output

10 NC -

11 PGND Input

12
Solenoid power source
(+24V)

Input

13 NC -

14 NC -

15 NC -

16 NC -

17 LS-EPC solenoid (-) Output

18 PC-EPC solenoid (-) Output

19 NC -

20 NC -

21 PGNC Input

CN-3

Pin.
No.

Name of signal
Input/
output

1
Engine water temperature
sensor

Input

2 Fuel level sensor Input

3 Pump F pressure input Input

4 Throttle potentiometer input Input

5 NC -

6
Pressure sensor power
source (+24V)

Output

7
Potentiometer power source
(+5V)

Output

8 Starting switch (ACC) Input

9 Knob switch Input
10 NC -

11 NC -

12 Battery charge (alternator
terminal R) Input

13 Pump R pressure input Input

14
Feedback potentiometer
input

-

15 NC Input

16 Pressure sensor GND Input

17 Potentiometer GND Input

18 Starting switch (terminal C) Input

19 NC -

20 NC -

21 PPC pressure Input

22
Boom RAISE pressure
switch

Input

23 Arm IN pressure switch Input

24 S-NET(+) Both

25 Model selection 1 Input

26 Model selection 3 Input

27 Model selection 5 Input

28 Swing prolix switch Input

29 NC -

30
Boom LOWER pressure
switch

Input

31 Arm OUT pressure switch Input

32 S-NET(+) Both

33 Model selection 2 Input

34 Model selection 4 Input

35 Kerosene mode selection Input

36 Swing lock switch Input

CN-5

Pin.
No.

Name of signal
Input/
output

1 Engine speed sensor GND Input

2 Engine speed sensor Input

3 GND Input

4 GND Input

5 Swing pressure switch Input

6
Service valve pressure
switch

Input

7 NC -

8 Radiator water level sensor Input

9 Hydraulic oil level sensor Input

10 Engine speed sensor GND Input

11
Bucket CURL pressure
switch

Input

12
Bucket DUMP pressure
switch

Input

13 Travel pressure switch Input

14 NC -

15
Engine oil pressure sensor
(Low)

Input

16 Engine oil level sensor Input

17 Air cleaner clogging sensor Input

Overload caution Input

Auto grense up Input

NC -

PGND
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ELECTRONIC CONTROL SYSTEM
CONTROL FUNCTION

ELECTRONIC CONTROL SYSTEM

★ For details of the self-diagnostic function, see TROUBLESHOOTING

1

Pump & Engine Mutual control function

2

Pump and valve control function

3

Power maximizing function

3

Swift slow-down function

4

Auto-deceleration function

5

Engine automatic warming-up, overheat
prevention system

6

Swing control function

7

Travel control function

8

Active mode function

Self-diagnostic function

Electronic control
system for STD
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Pump and engine mutual control function

ELECTRONIC CONTROL SYSTEM
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Function
• There are five modes available for selection

with the working mode switch on the monitor
panel. These modes are the heavy-duty opera-
tion (H/O) mode, general operation (G/O)
mode, finishing operation (F/O) mode, lifting
operating (L/O) mode, and the breaker opera-
tion (B/O) mode. It is possible to select the most
suitable engine torque and pump absorption
torque to match the nature of the work.

• The engine throttle • pump controller detects
the actual engine speed and the speed set by
the engine governor through the fuel control
dial in accordance with the pump absorption
torque set for each mode, and carries out con-
trol so that the pump absorbs all of the torque at
each output point of the engine.

ELECTRONIC CONTROL SYSTEM



10-142

STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

• Matching point in heavy-duty operation mode:
95% partial output point

• When the load on the pump rises and the pres-
sure rises, the engine speed goes down. When
this happens, the pump discharge amount is
reduced, and the engine speed is controlled so
that it becomes near the 95% partial output
point.
If the reverse happens and the pressure goes
down, the system is controlled so that the pump
discharge amount is increased until the engine
speed becomes near the 95% partial output
point.
By repeating this control, the engine can al-
ways be used at near the 95% partial output
point.

General operation (G/O), finishing operation (F/O), and breaker operation (B/O) mode

• Matching point in general operation, finishing
operation, and breaker operation mode: 80%
partial output point

• When the load on the pump rises and the pres-
sure rises, the engine speed goes down. When
this happens, mutual control of the engine and
pump is used to control the system so that the
pump absorption torque follows the equal
horsepower curve of the engine, and the en-
gine speed is lowered while keeping the torque
constant.
In this way, the engine is used in a range which
provides good fuel efficiency.

PC210-6K PC240-6K

Heavy-duty 123 kW/2100 rpm          123 kW/2100 rpm

operation (H/O) 165 HP/2100 rpm          165 HP/2100 rpm

Mode
Model

103 kW/1920 rpm         103 kW/1920 rpm

132 HP/1920 rpm         132 HP/1920 rpm

Mode
Model

General operation (G/O),
finishing operation (F/O),
breaker operation (B/O)

Control method in each mode
Heavy-duty operation (H/O) mode

PC290LC-6k PC290NLC-6k

PC290LC-6k PC290NLC-6k
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Lifting operation (L/O) mode

• Matching point in lifting operation mode: 62%
partial output point

• When the lifting operation mode is selected, the
engine speed is automatically lowered to the
partial position. In this condition, control is car-
ried out in the same way as for the general op-
eration, finishing operation, and breaker opera-
tion modes to match the load on the pump. In
this way, the fuel consumption is reduced and
the fine control ability is improved.

Mode
Model

Lifting
operation (L/O)

Power maximizing mode

• Matching point in power max. mode: Rated out-
put point

• When the pump load increases, the engine
speed drops.
When this happens, the pump discharge is re-
duced to prevent the engine speed from going
down and to ensure that the engine is used at
near the rated output point.Mode

Model

POWER MAX.

81 kW/1570 rpm       81 kW/1570 rpm
108 HP/1570 rpm     108 HP/1570 rpm

PC290LC-6k PC290NLC-6k

130 kW/2200 rpm 130 kW/2200 rpm
174 HP/2200 rpm 174 HP/2200 rpm

PC290LC-6k PC290NLC-6k
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Pump control function when traveling

• When the machine travels in the heavy-duty operation (H/O) mode, the engine speed rises, and the pump
is controlled in the same way as when in the power maximizing mode.

• When the machine travels in any mode other than the heavy-duty operation (H/O) mode, the working mode
and the engine speed are kept as they are, and the pump absorption torque is increased.

Control function when pump prolix switch is ON

• Even if any abnormality should occur in the controller or sensor, the pump prolix switch can be turned ON to
provide an absorption torque more or less equivalent to the general operation (G/O) mode, thereby allowing
the machine to maintain its functions.

• In this case, it is designed to allow a constant current to flow from the battery to the PC-EPC valve, so oil
pressure sensing is carried out only by the PC valve.
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Pump and valve control function



10-146

STRUCTURE AND FUNCTION ELECTRONIC CONTROL SYSTEM

Function
• The following two functions are available to pro-

vide the optimum matching under various work-
ing conditions: a 2-stage relief function which
increases the digging power, and a fine control
mode function which improves the ease of fine
control.

LS control function
• The switching point (LS set differential pres-

sure) for the pump discharge amount inside the
LS valve is changed by changing the output
pressure from the LS control EPC valve to the
LS valve according to the engine speed and op-
erating condition of the actuator.

• Because of this, the timing for starting the dis-
charge amount from the pump can be
optimized, to give excellent ease of compound
operation and fine control.

Cut-off function
For details of the operation, see CLSS.
• When the cut-off function is actuated, the PC-

EPC current is increased to near the maximum
value. In this way, the flow at relief is made
smaller and the fuel consumption is reduced.

• Actuation conditions for cut-off function. When
the front or rear pressure sensor is above 30.9
MPa (315 kg/cm2) and the power max. or quick
slow-down functions are not being actuated.

Note: When traveling or when using the lifting op-
eration mode, the cut-off is not actuated.
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2-stage relief function
• The relief pressure for normal operations is 31.85 MPa (325 kg/cm2), but when the 2-stage relief function is

actuated, the relief pressure rises to approximately 34.79 MPa (355 kg/cm2). Because of this, the hydraulic
pressure is increased by one stage.

• Actuating conditions for 2-stage relief function

Conditions

• When traveling

• When swing lock switch is On

• In lifting operation (L/O) mode

• When power max. function or swift slow-
down function are actuated

Relief pressure

31.85 MPa (325 kg/cm2)

34.79 MPa (355 kg/cm2)

Fine control mode function
• When the finished operation (F/O) mode is selected from the working mode, the pump LS valve is control-

led, and the pump discharge amount is reduced to improve the ease of fine control and the precision when
finishing.

• Relationship between working mode and pump discharge amount (for independent operation)

Actuator

Mode

Heavy-duty operation (H/O)

General operation (G/O)

Finishing operation (F/O)

Lifting operation (L/O)

Breaker operation (B/O)

Boom

RAISE

100

100 <50>

50

100

LOWER

40

40

40

Arm

IN

100

50

50

100

OUT

100

100

50

100

Bucket

50

50

35

50

Swing

50

50

35

50

Swing

–

–

–

60

★ The figures in < > are for when arm IN is operated.
★ In each working mode, the full flow of the pump at the set engine speed is taken as 100%.
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Working mode

Heavy-duty operation

Engine pump control

Matching at rated
output point

2-stage relief function

Actuated 31.9 MPa Õ’
34.8 MPa (325 Õ’ 355

kg/cm2)

Actuating time

Automatically cancelled
after 8.5 sec.

Power maximizing • Swift slow-down function

Function
 • lifting operation (L/O) and reduces the speed. It is operated using the L.H. knob switch to momentarily

match the operating conditions.
• The power max. function and the swift slow-down function are operated with the same switch. Only one of

these functions can be selected at any time; they cannot both be operated together.

Power maximizing function
• During digging operations, when that extra bit of digging power is needed (for example, when digging up

boulders), the L.H. knob switch can be pressed to raise the hydraulic pressure by approximately 10% and
increase the digging force.
If the L.H. knob switch is pressed ON when the working mode is H/O or G/O, each function is automatically
set as follows.

Swift slow-down function
• During normal operations, if it is desired to carry out lifting operations or finishing operations for a moment,

the working mode can be switched to lifting operation (L/O) mode by operating the L.H. knob switch.
• If the L.H. knob switch is pressed ON when the working mode is at H/O or G/O, each function is automati-

cally set as follows.

Working mode Actuating time

Lifting operation While switch is kept pressed
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Auto-deceleration function
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Function
• If all the control levers are at neutral when waiting for work or waiting for a dump truck, the engine speed is

automatically reduced to a mid-range speed to reduce fuel consumption and noise.
• If any lever is operated, the engine speed returns immediately to the set speed.

Operation
1. Control levers at neutral

a. If the engine is running at above the deceleration actuation speed (approximately 1400 rpm), and all
the control levers are returned to neutral, the engine speed will drop immediately to approximately 100
rpm below the set to the No. 1 deceleration position.

b. If another 4 seconds pass, the engine speed is reduced to the No. 2 deceleration position (approxi-
mately 1400 rpm), and is kept at that speed until a lever is operated.

2. When any control lever is operated
a. If any control lever is operated when the engine speed is at the No. 2 deceleration position, the engine

speed will immediately rise to the speed set by the fuel control dial.
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Automatic warming-up and engine overheat prevention function

Function
• If the coolant temperature is low, this automatically raises the engine speed to warm up the engine after it is

started. (Automatic warming-up function)
In addition, if the coolant temperature rises too high during operations, it reduces the load of the pump to
prevent overheating. (Engine overheat prevention function)

Engine automatic warming-up function
• After the engine is started, if the engine coolant temperature is low, the engine speed is automatically raised

to warm up the engine.

Conditions for cancellation (any one)

Coolant temperature: 30°C or above
Automatic Automatic warming-up time:

10 minutes or more
Fuel control dial:

Manual Held at more than
than 3 seconds

Conditions for actuation (both are necessary)

Coolant temperature: Less than 30°C
Engine speed: Less than 1400 rpm

Actuation

Engine speed: 1400 rpm

Cancellation

Engine speed: As desired
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Engine overheat prevention function
• This function protects the engine by lowering the pump load and engine speed to prevent the overheating

when the engine coolant temperature has risen too high.
• This system is actuated in two stages. The first stage is when the coolant temperature is between 102°C

and 105°C, and the second stage is when the coolant temperature is 105°C and above.

Normal operation (Coolant temperature below 102°C)

N
or

m
al

 o
pe

ra
tio

n

Coolant temperature: Below
102°C

Coolant temperature gauge:
Green range

1st stage (Coolant temperature between 102°C and 105°C)

Actuation condition

1s
t s

ta
ge

Coolant temperature: Between
102°C and 105°C
Coolant temperature gauge: Red
range

Actuation condition

Working mode

Heavy-duty, general,
finishing, breaker

Lifting

Flow 57%

Mode kept as it is, output reduced

Lifting operation kept as it is

81 kW
(108 HP)

Cancel condition

Coolant temperature:
Below 102°C

• When the above
condition is met,
the system re-
turns to the con-
dition before the
overheat preven-
tion function was
actuated (auto-
matic reset)

Actuation condition

2nd stage (Coolant temperature 105°C and above)

Actuation condition Cancel conditionActuation condition

2n
d 

st
ag

e

Coolant temperature: 105°C and
above
Coolant temperature gauge: Red
range

Working mode

Engine speed

Monitor caution lamp

Caution buzzer

In any mode

Low idling

Lights up

Sound

Coolant temperature: Below
102°C
Fuel control dial: Return
temporarily to low idling
position

• When the above condi-
tions are met, the system
return tot the condition
before the overheat pre-
vention function was ac-
tuated (manual reset)
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7. Swing control system
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Function
• The system is provided with a swing lock and

swing holding brake function

Swing lock, swing holding brake function
• The swing lock (manual) can be locked at any

desired position, and the swing holding brake
(automatic) is interconnected with the swing, so
it prevents any hydraulic drift after the swing is
stopped.

Operation of swing lock prolix switch
• If any abnormality should occur in the controller,

and the swing holding brake is not actuated
normally and the swing cannot be operated to
cancel the swing lock and allow the swing to be
operated.

• Even when the swing lock prolix switch is
turned ON, the swing lock swing lock switch
stays ON and the swing brake is not cancelled.

• When the swing brake is cancelled, the swing
has only a hydraulic brake operated by the
safety valve, so if the swing is stopped on a
slope, there may be hydraulic drift.

Hydraulic oil quick warm-up function when swing
lock switch is ON
• When the swing lock switch is turned ON, the

pump cut-off function is cancelled and the relief
pressure rises from 31.85 MPa (325 kg/cm2) to
34.79 MPa (355 kg/cm2).
In this condition, if the work equipment circuit is
relieved, the hydraulic oil temperature rises
more quickly and this makes it possible to re-
duce the warming-up time.

• Swing lock switch and swing lock, swing hold-
ing brake
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Approx 4 sec after swing lever
is returned to neutral, swing
brake is actuated.
When swing lever is operated,
brake is released and upper
structure can swing freely.

Swing lock is actuated and
swing is held in position.
Even when swing lever is oper-
ated, swing lock is not cancelled
and swing does not move.
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Travel control function
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Function
• When travelling, the pump control is carried

out, and the travel speed can be selected
manually or automatically to give a travel per-
formance that suits the nature of the work or
the jobsite.

Pump control function when travelling
• If the travel is operated in any working mode

other than the heavy-duty operation (H/O)
mode, this increases the pump absorption
torque while keeping the working mode and
engine speed as they are.

• For details, see Pump and engine mutual con-
trol system.

Travel speed selection function
• Manual selection using the travel speed switch.

If the travel speed switch is set to Lo, Mi, or Hi,
the pump controller controls the pump flow and
motor volume at each speed range to switch
the travel speed (See chart to the right).

• Automatic selection according to the engine
speed. If the engine speed is reduced to below
1400 rpm by the fuel control dial:
If the machine is travelling in Lo, it will not shift
even if Mi or Hi are selected.
If the machine is travelling in Mi, it will not shift
even if Hi is selected.
If the machine is travelling in Hi, it will automati-
cally shift to Mi.

• Automatic selection according to the pump dis-
charge pressure.
If the machine is travelling with the travel speed
switch at Hi, and the load increases, such as
when travelling up a steep hill, if the travel pres-
sure continues at 33.32 MPa (340 kg/cm2) for
more than 0.5 sec, the motor volume is auto-
matically switched and the travel speed
changes to Mi. (The travel speed switch stays
at Hi.)
The machine continues to travel in Mi, and
when the load is reduced, suchs as when the
machine travel again on flat ground or goes
downhill, and the travel pressure stays at 17.64
MPa (180 kg/cm2) or less for more than 0.5 sec,
the motor volume is automatically switched and
the travel speed returns to Hi.
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Function
• When the active mode switch on the monitor panel is turned ON (lamp lights up), it is possible to increase

the speed of the operation by increasing the speed when there is a light load and by detecting the load
when there is a heavy load.

• The active mode is actuated only when the fuel control dial is at the Max. position. If the fuel control dial is
not at the Max. position, the load sensing function is actuated but the pump discharge increase function is
not actuated.

Active mode function
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Pump absorption horsepower increase, engine
speed increase, cut-off cancel function
• The cycle time is reduced by increasing the en-

gine speed and pump absorption torque and by
cancelling the cut-off function. The increase in
the absorption horsepower increases the
bucket lifting height and is effective in loading
dump trucks in hoist and swing operations.

2-stage boom lowering speed, engine speed-up
function
• When the active mode switch is ON, the stoke

of the boom LOWER spool in the control valve
is switched from 9mm to 11.5mm to increase
the speed.
When the engine speed is increased, the oil
flow at light load is increased the rough finishing
speed.

2-stage boom cylinder head safety valve function
• When the active mode switch is ON, the boom

cyclinder head pressure is changed from 28.4
MPa (290 kg/cm2)  ’’ 35.8 MPa (365 kg/cm2) to
improve the thrusting force of the machine.

H/O Active

123kW/2100 130kW/2200

165HP/2100 174HP/2200
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Active power-max function
• In the active mode, if the power max. function is

selected, the left knob switch can be operated
to increase the digging power.

MODE L.H. KNOB ENGINE - PUMP 2 STAGE RELIEF ACUATION
SWITCH CONTROL FUNCTION TIME

OFF MATCHING OFF -
AT RATED

ACTIVE OUTPUT ACTUATED AUTOMATIC
ON POINT → 355 kg/cm2 CANCEL AFTER

(34.8 MPa) 8.55
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9. Components of system
1) Engine speed sensor

1. Wire
2. Magnet
3. Terminal
4. Housing
5. Connector

2) PPC hydraulic switch

Function
• The engine speed sensor is installed to the ring

gear portion of the engine flywheel. It counts
electrically the number of gear teeth that pass
in front of the sensor, and sends the results to
the engine throttle • pump controller.

• This detection is carried out by a magnet, and
an electric current is generated every time the
gear tooth passes in front of the magnet.

1. Plug
2. Switch
3. Connector

Specifications
Composition of points :
N.O. points

Actuation (ON) pressure :
0.49 ± 0.1 MPa
5.0± 1.0 kg/cm2

Reset (OFF) pressure: :
0.29 ± 0.05 MPa
3.0± 0.5 kg/cm2

Function
• There are switches installed to

the junction box. The operating
condition of each actuator is
detected from the PPC
pressure, and this is sent to the
engine throttle • pump
controller.
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Pump pressure sensor

Function
• Two sensors are mounted in each actuator cir-

cuit of the boom and arm (four sensors in all).
The load pressure on the actuator is converted
to the voltage and sent to the controller.

Operation
1. When the oil entering from the pressure inlet

applies pressure to the diaphragm of the oil
pressure detector, the diaphragm of the oil
pressure detector, the diaphragm is deflected
and deformed.

2. A gauge layer is mounted at the opposite side
of the diaphragm and the resistance value of
the gauge converts the deflection of the dia-
phragm into the output voltage and sends it to
the amplifier (voltage amplifier).

3. The amplifier sends the signal to the governor
and pump controller.

4. The relational expression of the pressure P
(MPa (kg/cm2) and the output voltage V: V =
0.008 X P + 1.0

1. Sensor
2. Connector

ELECTRONIC CONTROL SYSTEM

Structure off circuit
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PC prolix resistor

1. Resistor
2. Connector

Specification
Resistance: 40 

Fuel control dial, governor motor, engine throttle $$
pump controller
★ See Engine control system

Monitor panel
★ See Engine control system

PC valve
★ See Hydraulic pump

LS control EPC valve, PC control EPC valve, Pump
merge-divider solenoid valve, 2-stage relief sole-
noid valve, travel speed solenoid valve, swing brake
solenoid valve, active mode solenoid valve
★ See EPC solenoid valve

ELECTRONIC CONTROL SYSTEM

Function
• This resistor acts to allow a suitable current to

flow to the EPC solenoid when the PC prolix
switch is ON.

• No current flows when the PC prolix switch is
OFF.
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MACHINE MONITOR SYSTEM

MACHINE MONITOR SYSTEM

Function
• The machine monitor system uses the network

circuits between the controllers and sensors in-
stalled to all parts of the machine to observe the
condition of the machine. It processes this infor-
mation, and displays it on a panel to inform the
operator of the condition of the machine.

• The content of the information displayed on the
machine can broadly be divided as follows.

1. Monitor portion – This gives an alarm if any ab-
normality occurs in the machine

2. Gauge portion – This always displays the cool-
ant temperature and the fuel level.

3. Time display
a. This normally displays the time.

b. If this is set to the machine data monitoring
mode, internal data from each controller,
including the monitor panel itself, are dis-
played.

c. If it is set to the trouble data memory mode,
the trouble data for each controller, includ-
ing the monitor panel itself, are displayed.

d. In emergencies, it displays abnormalities
in any controller.

★ For details of the content of the display and the
method of operation, see Troubleshooting.

• The monitor panel has various built-in mode se-
lector switches, and also functions as the con-
trol panel for the electronic control system.
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Monitor panel

Outline
• The monitor panel consists of the time display, monitor display, and mode selector switches.
• It has a built-in CPU (Central Processing Unit), and processes, displays, and outputs the data from the

sensors and controllers.
• The monitor display and monitor display panels use a liquid crystal display (LCD) and LED lamps. The

mode switches are flat sheet switches.
Input and output signals

CN-P01

Pin No. Name of signal
1 NC
2 NC
3 NC
4 Network signal
5 Swing lock
6 Buzzer lock
7 Buzzer drive
8 Light
9 KEY ON signal
10 BR terminal
11 Network signal
12 Network GND
13 NC
14 Network GND

Pin No. Name of signal
15 NC
16 NC
17 NC
18 Preheating
19 Start signal
20 NC

Pin No. Name of signal
1 GND
2 Washer drive
3 Motor drive (reverse)
4 Wiper switch (ON)
5 Wiper switch (washer)
6 Limit switch

CN-P01

Pin No. Name of signal
7 NC
8 + VB
9 GND
10 Washer drive
11 Motor drive (normal)
12 Wiper switch (INT)
13 Limit switch (window)
14 + VB
15 Limit switch (P)
16 NC
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Monitor display

1. Clock (displays error when there is an error)
2. Service meter (displays telephone number when there is an error)
3. Fuel level gauge
4. Fuel level caution lamp
5. Engine oil level caution lamp
6. Hydraulic oil level caution lamp
7. Preheating pilot lamp
8. Swing holding brake pilot lamp
9. Oil maintenance pilot lamp
10. Battery charge caution lamp
11. Air cleaner clogging caution lamp
12. Engine oil pressure caution lamp
13. Coolant level caution lamp
14. Coolant temperature caution lamp
15. Coolant temperature gauge
16. Overload caution monitor (Dip switch must be turned on for this mode)

12

16
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Content of display

Overload
caution

WHEN OPERATING IN LO MODE
IF LIFTING LOAD EXCEES OVERLOAD
WARNING DECAL ALLOWANCE
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Oil maintenance function

Function and operation
• The oil maintenance function uses LED lamps

on the monitor panel to inform the operator at a
fixed interval after the engine oil is changed that
the oil change interval has been reached.
At the same time, it also functions to display the
service contact telephone number on the liquid
crystal display.

1. Oil change display
When the elapsed time to the next oil change is
less than 10 hours from the set time, the service
meter display gives the elapsed time and the
LED flashes when the key is turned ON.

2. Confirmation of elapsed time
Normally, no display is given if the elapsed time
has not reached a time 10 hours before the
change interval. However, if the buzzer cancel
switch is pressed and the key is turned to the
ON position (with the buzzer cancel switch held
for 2.5 seconds), the elapsed time is displayed
on the service meter display.

Setting change interval
1 The change interval can be set by using the in-

terval setting mode. The times that can be set
are [125 h], [250 h], [500 h], [no setting], and
[demo mode]. The default setting is [no setting].

2. To enter the change interval setting mode, keep
the time switch and active mode switch (swing
priority switch) pressed simultaneously for 2.5
seconds.

3. If the buzzer cancel buzzer switch is pressed in
the change interval setting mode, the time dis-
play will change from […] ’’ [125] ’’ [250] ’’ [500] ’’
[d] ([…] indicates [no setting] and [d] indicates
[demo mode]).

4. To save the change interval time, set the moni-
tor panel display to the desired time (mode),
then keep the time switch and active mode
switch pressed simultaneously to 2.5 seconds.
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Display timing, content
1. Oil change display

After all the lamps lights up, the elapsed time is
displayed for 10 seconds. For the next 10 sec-
onds, the telephone number is displayed. How-
ever, if no telephone number has been input,
the elapsed time is displayed for 20 seconds
after all the lamps light up.

2. Elapsed time confirmation
After all the lamps light up, the elapsed time is
displayed for 10 seconds.

Elapsed time reset
1. During the oil change interval display and the

elapsed time display, for 10 seconds after all
lamps light up (during the elapsed time display),
if the buzzer cancel switch is pressed and held
for 3 seconds, the elapsed time is reset. When
the elapsed time is reset, the elapsed time
shows [0h] for 1 second.

2. When the set time is changed, the elapsed time
is reset to [0h].

Demo mode
1. The set time in the demo mode is 250h and the

elapsed time is set to 240h. When the key is
turned ON, the oil change display is given.
However, the elapsed time does not increase. It
is also possible to carry out the reset operation
during this display. In the demo mode, after the
key is turned ON three times, the interval set-
ting is automatically set to [no setting] from the
4th time. In addition, the elapsed time is reset to
0h and the elapsed time count starts.

MACHINE MONITOR SYSTEM

"How to set telephone number" procedure see
page 10-169
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MODE SELECTION SWITCHES

• The switch portion consists of five mode selec-
tion switches, and the condition of the machine
changes each time that any switch is pressed.
The LED above the switch lights up to display
the present condition of the machine.

Switch actuation table

1. Working mode switches
2. Auto deceleration switch
3. Swing priority mode switch
4. Travel speed switch
5. Power max./Swift slow-down switch

Action

H/0 rR G/O rR F/O rR L/O rR B/O

ON rR OFF

Hi rR Mi rR Lo

OFF rR ON

Switch Item

WORKING MODE

KNOB BUTTON

AUTO DECEL

TRAVEL SPEED

ACTIVE MODE

★ The bold letter indicate the default position of the switch when the starting switch is turned ON.
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Flashing

Flashing

24

The service contact telephone number may be
changed by the following procedure.

(i) Enter the telephone number change mode by
keeping the time switch and the auto-decel
switch pressed for 2.5 seconds. The display will
change to show the current telephone number
in the monitor panel memory (or ten zeros if no
number is stored).

(ii) The first two digits will flash. The first digit may
be set by pressing the “travel speed up” button.
The second digit may be set by pressing the
“travel speed down” button. Note that pressing
either button once will increase  the respective
digit by 1.

(iii) The next pair of numbers be adjusted by press-
ing the time switch and the “working mode se-
lect M arrow” button.

(time switch +            )

Note: It is possible to move back to the pre-
vious pair of digits by pressing the
time switch and the “working mode
select H arrow” button (           ).

(iv) follow the procedure given in (ii) to change the
third & fourth digits. Once these have been set
the fifth and sixth digits may be selected the pro-
cedure shown in (iii) above. Repeat this method
until all the digits have been set successfully.

(v) To store  the new number and return to normal
monitor display, keep the time switch and auto-
decel buttons pressed for 2.5 seconds.

HOW TO SET TELEPHONE NUMBER
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2. Sensors
• The signals from the sensors are input directly

to the monitor panel.
The contact type sensors are always connected
at one end of the chassis GND.

Coolant level sensor

1. Sub-tank
2. Float
3. Sensor
4. Connector

rosnesfoemaN rosnesfoepyT
nehW

lamron
nehW

lamronba

leveltnalooC epyttcatnoC
NO

)desolc(
FFO

)nepo(

levellioenignE epytecnatsiseR - -

liociluardyH
level

epyttcatnoC
NO

)desolc(
FFO

)nepo(

lioenignE
erusserp

epyttcatnoC
FFO

)nepo(
NO

)desolc(

tnalooC
erutarepmet

epytecnatsiseR - -

levelleuF epytecnatsiseR - -

renaelcriA
gniggolc

epyttcatnoC
FFO

)desolc(
NO

)nepo(

Contact type

ON OFF

ON
(closed)

OFF
(open)
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1. Connector
2. Bracket
3. Float
4. Switch

1. Plug
2. Contact ring
3. Contact
4. Diaphragm
5. Spring
6. Terminal

1. Connector
2. Plug
3. Switch
4. Float

Engine oil level sensor

Hydraulic oil sensor

Engine oil pressure sensor
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1. Float
2. Connector
3. Cover
4. Variable resistor

1. Connector
2. Plug
3. Thermistor

Air cleaner clogging sensor

Actuation (OFF) pressure : -7.47 ± 0.49 kPa (-762 ± 50 mmH
2
O)

Coolant temperature sensor

Fuel level sensor
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H-7 Boom is slow or lacks power ............................................................................................ 20-217
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(but travel and swing are normal) ..................................................................................... 20-222
H-11 Excessive hydraulic drift (boom, arm, bucket) .................................................................. 20-222
H-12 Excessive time lag (engine at low idling) .......................................................................... 20-223
H-13 Other equipment moves when single circuit is relieved .................................................... 20-223
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H-14 Lack of power when pressure rises .................................................................................. 20-226
H-15 In L/O, F/O modes, work equipment speed is faster than specified speed ...................... 20-227
H-16 In compound operations, work equipment with large load is slow .................................... 20-227
H-17 In swing + boom RAISE, boom RAISE is slow ................................................................. 20-228
H-18 In swing + travel, travel speed drops excessively ............................................................. 20-228
H-19 Travel deviation ................................................................................................................ 20-228
H-20 Travel speed is slow ......................................................................................................... 20-229
H-21 Steering does not turn easily or lacks power .................................................................... 20-231
H-22 Travel speed does not switch or is faster than specified speed ....................................... 20-233
H-23 Travel does not move (one side only) ............................................................................... 20-233
H-24 Does not swing ................................................................................................................. 20-234
H-25 Swing acceleration is poor or swing speed is slow ........................................................... 20-235
H-26 Excessive overrun when stopping swing .......................................................................... 20-237
H-27 Excessive shock when stopping swing (one direction only) ............................................. 20-237
H-28 Excessive abnormal noise when stopping swing ............................................................. 20-238
H-29 Excessive hydraulic drift of swing ..................................................................................... 20-238
H-30 Swing speed is faster than specified speed in L/O and F/O modes ................................. 20-239

TROUBLESHOOTING OF MACHINE MONITOR SYSTEM (M CODE) .......................................... 20-240
ACTION TAKEN BY MONITOR PANEL WHEN ABNORMALITY OCCURS
AND PROBLEMS ON MACHINE .............................................................................................. 20-240
ELECTRICAL CIRCUIT DIAGRAM FOR M MODE SYSTEM ................................................... 20-242
M-1 [E101] Abnormality in error data is displayed;

[E102] Error in clock data is displayed ............................................................................. 20-244
M-2 [E103] Short circuit in buzzer output or contact of 24V wiring harness

with buzzer drive harness is displayed ................................................................. 20-245
M-3 [E104] Air cleaner clogging detected is displayed ............................................................ 20-246
M-4 [E108] Engine coolant temperature 105°C detected is displayed .................................... 20-246
M-5 When starting switch is turned ON, none of the lamps or monitor

panel light up for 3 seconds .............................................................................................. 20-247
M-6 When starting switch is turned ON, monitor panel lamps all stay lighted

up and do not go out ......................................................................................................... 20-249
M-7 When starting switch is turned ON, items lighted up on monitor panel

are different from actual machine model .......................................................................... 20-249
M-8 When starting switch is turned ON (engine stopped), basic check items flash ................ 20-250
M-9 Preheating is not being used but (preheating monitor) lights up ...................................... 20-253
M-10 When starting switch is turned ON and engine is started, basic

check items flash .............................................................................................................. 20-254
M-11 When starting switch is turned ON (engine stopped), caution items,

emergency items flash (battery, engine oil pressure lamps do not light up) ..................... 20-256
M-12 When starting switch is turned ON and engine is started, caution items,

emergency items flash (when there is no abnormality in engine or items to check
before troubleshooting) ..................................................................................................... 20-258

M-13 When starting switch is turned ON (engine stopped), buzzer does not sound
for 1 second. Caution item flashes but buzzer does not sound ........................................ 20-261

M-14 No abnormality is displayed on monitor but buzzer sounds ............................................. 20-261
M-15 Night lighting on monitor panel does not light up (liquid crystal display in normal) .......... 20-262
M-16 Coolant temperature gauge does not rise ........................................................................ 20-263
M-17 Coolant temperature gauge does not give any display

(none of the gauge lamps light up during operation) ........................................................ 20-264
M-18 Fuel level gauge always displays FULL ........................................................................... 20-265
M-19 Fuel level gauge does not give display ............................................................................. 20-265
M-20 Swing lock switch is turned ON (LOCK) but (swing lock monitor) does not light up ......... 20-266
M-21 Swing prolix switch is turned ON (prolix), but (swing lock monitor) does not flash ........... 20-267
M-22 Service meter does not advance while engine is running ................................................ 20-268
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M-23 When starting switch is at OFF and time switch is pressed,
time and service meter are not displayed ......................................................................... 20-268

M-24 Defective fuel lever sensor system ................................................................................... 20-269
M-25 Defective coolant temperature sensor system ................................................................. 20-270
M-26 Defective engine oil sensor system .................................................................................. 20-271
M-27 Defective coolant level sensor system ............................................................................. 20-272
M-28 Defective hydraulic oil level sensor system ...................................................................... 20-273
M-29 Wiper does not work, or switch is not being used but wiper is actuated .......................... 20-274
M-30 Washer motor does not work, or switch is not being used but washer motor

is actuated ........................................................................................................................ 20-279

When carrying out testing, adjusting, or troubleshooting, park the machine on level ground, inset the safety
pins, and blocks to prevent the machine from moving.
When carrying out work together with other workers, always use signals and do not let unauthorized people
near the machine.
When checking the water level, always wait for the water to cool down. If the radiator cap is removed when
the water is still hot, the water will spurt out and cause burns.
Be careful not to get caught in the fan, fan belt or other rotating parts.



20-6

TESTING AND ADJUSTING

TESTING AND ADJUSTING



20-7

TESTING AND ADJUSTING STANDARD VALUE TABLE

STANDARD VALUE TABLE
For engine PC290-6K

PC290LC/NLC-6K

SAGD102EA-1
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For chassis
★ The standard values and permissible values shown in this table are values for H/O

(heavy-duty operation) mode.

★ Bucket and arm when traveling both limited stroke.
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PC290-6K

27.96 + 1.47 - 0.98
(285 + 15 - 10)

Max. 29.43  (Max. 300)
Min. 26.98 (Min. 275)
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Swing brake
angle
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60 - 76 60 - 80

36.5 - 47.5 36.5 - 49.5

30.5 - 35.5 30.5 - 38
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PC290-6k

15 30

2268 kg
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3.8 Max 4.5

3.1 Max 3.3

3.5 Max 4.0

2.6 Max 3.0

3.1 Max 3.7

3.8 Max 4.7

PC290-6K
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Cate-
gory

P
er

fo
rm

an
ce

 o
f h

yd
ra

ul
ic

 p
um

p

Discharge amount of main piston pump (in H/O mode)

• Pump speed: At 2200 rpm, PC current 180 mA

P1 + P2

2

★ As far as possible, bring pump discharge pressures P
1
 and P

2
 as close as possible to the average

pressure when measuring.
The error is large near the point where the graph curves, so avoid measuring at this point.

★ When measuring with the pump mounted on the machine, if it is impossible to set the engine
speed to the specified speed with the fuel control dial, take the pump discharge amount and the
engine speed at the point of measurement, and use them as a base for calculating the pump
discharge amount at the specified speed.

Check point

Test pump
discharge
pressure
(kg/cm2)

Discharge
pressure of
other pump

(kg/cm2)

Average
pressure
(kg/cm2)

Standard value
for discharge

amount
Q (l /min)

Judgement
standard lower

limit
Q (l /min)

As desired P1 P2 See graph See graph
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STANDARD VALUE TABLE FOR ELECTRICAL PARTS

STANDARD VALUE TABLE

Sys-
tem

C
on

tr
ol

 s
ys

te
m

G
ov

er
no

r 
m

ot
or

Name of
component

Fuel control dial

Potentiometer

Motor

Engine speed
sensor

PPC oil pressure
switch

Connector
No.

E06
(male)

E04
(male)

E05
(male)

E07

Travel S01

boom RAISE S02

arm OUT S03

boom LOWER S04

arm IN S05

bucket CURL S06

bucket DUMP S07

swing S08

M
ea

su
re

re
si

st
an

ce

Inspection
method

M
ea

su
re

re
si

st
an

ce
M

ea
su

re
re

si
st

an
ce

M
ea

su
re

vo
lta

ge
A

dj
us

t

Measurement
conditions

1) Turn starting
switch OFF.

2) Disconnect
connector.

1) Turn starting
switch OFF.

2) Disconnect
connector.

1) Turn starting
switch OFF.

2) Disconnect
connector.

1) Turn starting
switch OFF.

2) Disconnect
connector.

1) Start engine.
2) Insert T-

adapter.

1) Start engine
(or with
engine
stopped and
accumulator
charged)

2) Disconnect
connectors
S01 - S09

Judgement table

If the condition is within the range shown in
the table below, it is normal

)2(-)1(neewteB k7-52.0 q

)3(-)2(neewteB k7-52.0 q

)3(-)1(neewteB k6-4 q

If the condition is within the range shown in
the table below, it is normal

If the condition is as shown in the table be-
low, it is normal

If the condition is within the range shown
in the table below, it is normal

Measure with AC range

1) Screw in rotation sensor until it contacts
ring gear, then turn back 1 ± 1/6 turns.

2) It must work normally when adjusted as
above.

If the condition is as shown in the table be-
low, it is normal
When boom, arm, and bucket levers are op-
erated

)2(-)1(neewteB k7-52.0 q

)3(-)2(neewteB k7-52.0 q

)3(-)1(neewteB k6-4 q

)2(-)1(neewteB 5.7-5.2 q

)4(-)3(neewteB 5.7-5.2 q

)3(-)1(neewteB ytiunitnocoN

-)1(neewteB sissahc ytiunitnocoN

-)3(neewteB sissahc ytiunitnocoN

)2(-)1()elam(neewteB 000,1-005 q

)elam(neewteB sissahc-)2( M1.niM q

)2(-)1(neewteB V0.3-5.0

neewteB
)elam(
)2(-)1(

lartuentasrevelllA M1niM q

detareposreveL 1.xaM q

)elam(neewteB
sissahc-)2(,)1(

M1.niM q

Travel S01
Boom
RAISE S02
Arm
OUT S03
Boom
LOWER S04
Arm IN S05
Bucket
CURL S06
Bucket
DUMP S07
Right
Swing S08
Left
Swing S10

No
continuity

No
continuity
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Sys-
tem

C
on

tr
ol

 s
ys

te
m

Name of
component

Pump pressure
sensor

Swing lock switch

PC-EPC
solenoid valve

Swing holding brake
solenoid
Travel speed
solenoid
2-stage relief
solenoid
Junction solenoid
Active mode
solenoid

LS-EPC
solenoid

Connector
No.

C07
(male)
(rear)
C08
(male)
(front)

X05
(female)

C13
(male)

V04 (male)

V06 (male)

V05 (male)

V03 (male)
V02 (male)

C10 (male)

C01
C02

Inspection
method

M
ea

su
re

vo
lta

ge
M

ea
su

re
vo

lta
ge

Measurement
conditions

1) Start engine.
2) Turn fuel

control dial to
MAX position

3) Insert T -
adapter

1) Turn starting
switch OFF.

2) Disconnect
connector.

1) Turn pump
prolix switch
OFF.

2) Turn starting
switch OFF.

3) Disconnect
connectors

1) Turn starting
switch OFF.

2) Disconnect
connector

1) Turn starting
switch ON.

2) Insert T-
adapter.

Judgement table

If the condition is as shown in the table
below, it is normal

It the condition is as shown in the table
below, it is normal

If the condition is as shown in the table
below, it is normal

If the condition is within the range shown
in the table below, it is normal

If the condition is within the range shown
in the table below, it is normal

If the condition is within the range shown
in the table below, it is normal

STANDARD VALUE TABLE

M
ea

su
re

 r
es

is
ta

nc
e

)1(-)2(neewteB V82-81

neewteB
)1(-)3(

lartuentasrevelllA V5.1-5.0

feilerNImratA V5.4-1.3

neewteB
)2(-)1(
neewteB
)4(-)3(

FFOsihctiwsnehW M1.niM q

NOsihctiwsnehW 1.xaM q

)2(-)1(neewteB 22-01 q

-)2(,)1(neewteB sissahc M1.niM q

)2(-)1(neewteB 06-02 q

-)2(,)1(neewteB sissahc M1.niM q

)2(-)1(neewteB 06-02 q

-)2(,)1(neewteB sissahc M1.niM q

)2(-)1(neewteB 06-02 q

-)2(,)1(neewteB sissahc M1.niM q

No
continuity

No continuity

14

14

No continuity

No continuity

Between C01 (7),(13) - (6),(12)

Between C02 (11),(21) - C01 (6),(12)

20 - 30 V

20 - 30 V

E
ng

in
e 

th
ro

ttl
re

 •
 p

um
p 

co
nt

ro
lle

r

Power
source
voltage
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TESTING AND ADJUSTING

Sys-
tem

C
on

tr
ol

 s
ys

te
m

Name of
component

Fuel control
dial

Governor
potentiometer

Coolant
temperature
sensor

Governor
motor

Battery relay

Connector
No.

C03

C03

P07
(male)

C02

C01

Inspection
method

M
ea

su
re

vo
lta

ge
M

ea
su

re
vo

lta
ge

M
ea

su
re

 r
es

is
ta

nc
e

M
ea

su
re

vo
lta

ge

Measurement
conditions

1) Turn starting
switch ON.

2) Insert
T - adapter

1) Turn starting
switch ON.

2) Insert
T - adapter

1) Turn starting
switch OFF.

2) Disconnect
connector

3) Insert T -
adapter into
connector at
sensor end.

1) Turn starting
switch ON.

2) Insert
T - adapter.

1) Turn starting
switch ON.

2) Insert
T - adapter.

Judgement table

STANDARD VALUE TABLE

C
ov

er
no

r 
• 

pu
m

p 
co

nt
ro

lle
r

If the condition is as shown in the table
below, it is normal

)71(-)7(neewteB
)ecruosrewop(

V52.5-57.4

)71(-)4(neewteB
)gnildiwol(

V57.4-0.4

)71(-)4(neewteB
)gnildihgih(

V0.1-52.0

If the condition is as shown in the table
below, it is normal

)71(-)41(neewteB
)gnildiwol(

V3.3-9.2

)71(-)41(neewteB
)gnildihgih(

V9.0-5.0

)71(-)7(neewteB
)ecruosrewop(

V52.5-57.4

erutarepmetlamroN
52( ° )C

k05-73.xorrpA q

001 °C k0.4-5.3.xorrpA q

If the condition is as shown in the table be-
low, it is normal

If the condition is as shown in the table be-
low, it is normal

)3(-)2(neewteB V6.4-8.1

)5(-)4(neewteB V6.4-8.1

)6(-)1(neewteB V03-02

If the condition is within the range shown in
the table below, it is normal

★This is only for 2.5 sec after the starting
switch i operated ON R OFF; at other
times it must be 0 V.

(2) - (3) 1.8 - 4.6 V

)6(-)1(neewteB V03-02

If the condition is as shown in the table be-
low, it is normal

(2) - (1) 18 - 28 V

M
ea

su
re

vo
lta

ge

Between
(3) - (1)

All levers at neutral 0.5 - 1.5 V
3.1 - 4.5 V

Overload caution
pressure sensor

K03
(male)
(rear)

1) Start engine.
2) Turn fuel

control dial
to max
position.

3) Insert T-
adapter.Boom raise relief
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TESTING AND ADJUSTING

Name of
component

Swing holding
brake sole-
noid

Travel speed
solenoid

Active mode
solenoid

Junction
solenoid

Connector
No.

C01

C01

C01

C01

Inspection
method

M
ea

su
re

 v
ol

ta
ge

Measurement
conditions

1) Start engine.
2) Turn swing

lock switch
OFF.

3) Turn swing
lock prolix
switch OFF.

4) Insert T -
adapter.

★ The lever can
be operated
slightly
(without
moving the
equipment).

1) Start engine.
2) Insert T -

adapter.
3) Turn fuel

control dial to
MAX position.

4) Operate the
lever slightly
not enough to
move the
machine.

To check that the
solenoid is OFF,
measure with the
fuel control dial at
LOW (1200 rpm or
below)

1) Turn starting
switch ON.

2) Isert T -
adapter.

★ The lever can
be operated
slightly
(without
moving the
equipment).

1) Turn starting
switch ON.

2) Insert T -
adapter.

★ The lever can
be operated
slightly
(without
moving the
equipment).

Judgement table

STANDARD VALUE TABLE FOR ELECTRICAL PARTS

If the condition is as shown in the table be-
low, it is normal

rogniwsrehtienehW
lortnoctnempiuqekrow

detareposirevel
gniws,NOdionelos(

)delecnacekarbgnidloh
neewteB

-)3(
)21(,)6(

V03-02

retfaces5.xorppA
krowdnarevelgniws

lortnoctnempiuqe
tadecalperasrevel

,FFOdionelos(lartuen
ekarbgnidlohgniws

)deilppa

V4-0

If the condition is as shown in the table be-
low, it is normal

deepslevarthtiW
iMroiHtahctiws

levart,NOdionelos(
etalphsawsrotom

)NIMelgna neewteB
-)9(

)21(,)6(

V03-02

deepslevartnehW
dionelos(oLtasihctiws

rotomlevartFFO
elgnaetalphsaws

)XAM

V3-0

If the condition is as shown in the table be-
low, it is normal

hctiwskcolgniwsnehW
+gniwsdna,FFOsi

-arepoerasrevellevart
ylsuoenatlumisdet

tonSL,NOdionelos(
)dedivid

neewteB
-)8(

)21(,)6(

V03-02

hctiwskcolgnisnehW
,FFOdionelos(NOsi

)dedividtonSL
V3-0

If the condition is as shown in the table be-
low, it is normal.

detareposilevartnehW
dionelos(yltnednepedni

)dedivid,NO neewteB
-)2(

)21(,)6(

V03-02

dnasrevelnehW
lartuentaerasladep

)degrem,FFOdionelos(
V3-0

3

Sys-
tem

C
on

tr
ol

 s
ys

te
m

G
ov

er
no

r 
• 

pu
m

p 
co

nt
ro

lle
r
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TESTING AND ADJUSTING

Sys-
tem

C
on

tr
ol

 s
ys

te
m

Name of
component

2-stage relief
solenoid

PC solenoid
valve (default
value)

LS-EPC
solenoid valve
(default value)

L.H. knob
switch

S-NET

No.  2 throttle
signal

Model selec-
tion

Connector
No.

C01

C02

C02

C03

C17

Monitoring
code 16

C17 - C02

Inspection
method

M
ea

su
re

cu
rr

en
t

M
ea

su
re

 c
ur

re
nt

M
ea

su
re

vo
lta

ge
M

ea
su

re
vo

lta
ge

E
ng

in
e

sp
ee

d
C

on
tin

ui
ty

Measurement
conditions

1) Start engine
2) Insert T-adapter

1) Turn starting switch ON.
2) Turn fuel control
    dial to MAX positon
3) Turn prolix switch OFF.
4) All levers at neutral.

1) Turn starting
switch ON.

2) Turn fuel control
dial to MAX
position

3) All levers at
neutral.

1) Turn starting
switch ON.

2) Insert
T - adapter.

1) Turn starting
switch ON.

2) Insert T -
adapter

1) Start engine.
2) Set monitor-

ing code to
10 or 16
(command
value).

3) Operate
working
mode switch
and L.H.
knob switch.

1) Turn starting
switch OFF.

2) Disconnect
connector.

3) Connect
T - adapter to
wiring har-
ness end.

Judgement table

STANDARD VALUE TABLE

G
ov

er
no

r, 
pu

m
p 

co
nt

ro
lle

r

If the condition is as shown in the table be-
low, it is normal

If the condition is as shown in the table be-
low, it is normal
• H/O mode

)71(-)7(neewteB 009 ± Am08

If the condition is as shown in the table be-
low, it is normal

NOsihctiwsnehW neewteB
DNG-)9(

V82-02

FFOsihctiwsnehW V1-0

If the condition is as shown in the table be-
low, it is normal

If the condition is as shown in the table be-
low, it is normal

DNG-)21(,)4(neewteB V8-4

If the condition is as shown in the table be-
low, it is normal

1noitcelesneewteB )11(20C-)5(71C ytiunitnocoN

2noitcelesneewteB )11(20C-)31(71C ytiunitnoC

3noitcelesneewteB )11(20C-)6(71C ytiunitnoC

4noitcelesneewteB )11(20C-)41(71C ytiunitnocoN

5noitcelesneewteB )11(20C-)7(71C ytiunitnocoN

M
ea

su
re

vo
lta

ge

If the condition is as shown in the table be-
low, it is normal.

)71(-)7(neewteB 009 ± Am08515 ± 100 mA(8) - (18)

detareposilevartnehW
dionelos(yltnednepedni

)dedivid,NO neewteB
-)2(

)21(,)6(

V03-02

dnasrevelnehW
lartuentaerasladep

)degrem,FFOdionelos(
V3-0

(10) -

Swing lock switch ON
(solenoid ON: High
pressure)

Swing lock switch
OFF (solenoid OFF:
Low pressure)

Continuity

No continuity

Active mode
H/O (working)
H/O (travelling)
G/O
F/O
L/O
B/O
Power Max
(H/O, G/O)
Swift slow down
(H/O, G/O)

PC290

Approx 2300
Approx 2300
Approx 2400
Approx 2100
Approx 2100
Approx 1750
Approx 2100
Approx 2400

Approx 1750
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TESTING AND ADJUSTING

Sys-
tem

M
on

ito
r

Name of
component

Air cleaner
clogging sensor

Engine speed
sensor

Coolant level
sensor

Engine oil level
sensor

Coolant tempera-
ture sensor

Connector
No.

P11
(male)
P12
(female)

E07

P08
(male)

P05
(male)

P07
(male)

M
ea

su
re

re
si

st
an

ce

Inspection
method

C
on

tin
ui

ty
M

ea
su

re
re

si
st

an
ce

A
dj

us
t

M
ea

su
re

 r
es

is
ta

nc
e

M
ea

su
re

 v
ol

ta
ge

M
ea

su
re

 r
es

is
ta

nc
e

Measurement
conditions

1) Turn starting
switch ON.

2) Disconnect
connector.

1) Turn starting
switch OFF.

2) Disconnect
connector.

1) Start engine.
2) Insert T -

adapter.

1) Turn starting
switch OFF.

2) Disconnect
connecter.

3) Insert T -
adapter into
connector at
sensor end.

1) Turn starting
switch OFF.

2) Disconnect
connector.

3) Drain oil,
then remove
sensor.

1) Turn starting
switch OFF.

2) Disconnect
connector .

3) Insert T -
adapter into
connector at
sensor end.

Judgement table

STANDARD VALUE TABLE

If the condition is as shown in the table be-
low, it is normal

lamronrenaelcriA neewteB
21P-11P

ytiunitnoC

deggolcrenaelcriA ytiunitnocoN

If the condition is within the range shown in
the table below, it is

)2(-)1(neewteB 0001-005 q

sissahc-)2(neewteB M1.niM q

Measure with AC range

)2(-)1(neewteB V0.3-5.0

1) Screw in rotation sensor until it contacts
ring gear, then turn back 1 ± 1/6 turns

2) It must work normally when adjusted as
above.

If the condition is as shown in the table be-
low, it is normal

degrembuS 1.xaM q

lionidegrembustoN M1.niM q

nilevelWOLevobA
knat-bus

1.xaM q

nilevelWOLwoleB
knat-bus

M1.niM q

If the condition is as shown in the table be-
low, it is normal

If the condition is as shown in the table be-
low, it is normal

52(erutarepmetlamroN ° )C k87-07.xorppA q

001 °C k8.3-4.3.xorppA q

Between (male) (1) - (2)

Between (male) (1) - (2)
chassis

No continuity

No continuity

No continuity

Raise float

Lower float

37 - 50

3.5 - 4.0
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TESTING AND ADJUSTING STANDARD VALUE TABLE

Sys-
tem

M
on

ito
r

Name of
component

Engine oil pres-
sure sensor

Fuel level sensor

Hydraulic oil level
sensor

Air Cleaner

Clogging sensor

Alternator

Connector
No.

S11

P06
(male)

P09
(male)

P11
(male)

P12
(female)

Between
alternator
terminal R
and chassis

Inspection
method

M
ea

su
re

 r
es

is
ta

nc
e

M
ea

su
re

 r
es

is
ta

nc
e

M
ea

su
re

 r
es

is
ta

nc
e

Measurement
conditions

1) Install oil
pressure
measuring
gauge.

2) Remove
wiring har-
ness termi-
nal.

3) Start engine.
4) Put tester in

contact
between
sensor
terminals
A & C.

1) Turn starting
switch OFF.

2) Disconnect
connecter
P06.

3) Drain fuel,
then remove
sensor.

4) Insert T -
adapter into
sensor.

★ Connect the
T - adapter to
the connector
and sensor
flange.

1) Turn starting
switch OFF.

2) Disconnect
connecter
P09

3) Drain oil,
then remove
sensor.

4) Insert T -
adapter into
sensor.

1) Start engine.
2) Disconnect

connectors.
3) Put tester in

contact with
connector at
sensor end to
measure.

1) Start engine

Judgement table

If the condition is as shown in the table be-
low, it is normal.

If the condition is as shown in the table be-
low, it is normal

If the condition is as shown in the table be-
low, it is normal

taolfesiaR
reppotsot

21.xorppA q
wolebro

taolfrewoL
reppotsot

.xorppA
011-58 q

taolfesiaR
21.xorppA q
wolebro

taolfrewoL
.xorppA

011-58 q

nilevelWOLevobA
knat-bus

1.xaM q

nilevelWOLwoleB
knat-bus

M1.niM qMax

No continuity
Engine oil pressure
above 0.07 MPa

Engine oil pressure
below 0.03 MPa

No continuity

When engine is runnig (1/2 throttle or above)
below, the voltage should be R 27.5 - 29.5 V
★ If the battery is old, or after starting in cold

areas, the voltage may not rise for some time.

If the condition is as shown in the table be-
low, it is normal

)2(-)1(neewteB 0001-005 q

sissahc-)2(neewteB M1.niM q

Air cleaner normal

Air cleaner clogged
Continuity
No continuity

C
on

tin
ui

ty
M

ea
su

re
vo

lta
ge
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TESTING AND ADJUSTING

Name of
component

Connector
No.

Inspection
method

Measurement
conditions

Judgement table

Coolant
temp

gauge

Measure
resistance
between

C03
(female)
(1) - (16)

Position of gauge
display

Starting switch ON

Right
side

Display
position

Left side

Display level resistance
(Monitor panel input

resistance) kq

Starting switch OFF

)51(FFOLLA

41

31

21

11

01

9

8

7

6

5

4

3

2

1

0 -.niM .xaM

575.00 646.0-

0 024.3-575.0

0 807.3-651.3

0 408.3-224.3

0 009.3-215.3

0 521.4-006.3

0 943.4-708.3

0 221.5-510.4

0 998.5-827.4

0 818.6-544.5

0 019.7-492.6

0 012.9-203.7

0 477.01-205.8

0 535.63-649.9

-527.33 535.63

Fuel level
gauge

Measure
resistance
between

C03 (female)
(2) - chassis

Position of gauge
display

Starting switch ON

Right
side

Display
position

Left side

Display level resistance
(Monitor panel input

resistance) kq

Starting switch OFF

41

31

21

11

01

9

8

7

6

5

4

3

2

1
)0(FFOLLA

0 -.niM 0 .xaM

00.836 28.31-

0 34.71-17.11

0 52.12-81.51

0 50.52-09.81

0 54.82-95.22

0 58.13-28.52

0 22.53-81.92

0 19.93-54.23

0 06.44-00.73

0 27.84-77.14

0 41.55-25.54

0 53.46-24.05

0 70.77-16.06

0 51.96-89.27

51.96-00.836

STANDARD VALUE TABLE FOR ELECTRICAL PARTS

G
au

ge
s

If the condition is as shown in the table below, it is normal.

All OFF Min

0.575
3.156
3.422
3.600
4.015
4.728
6.294
9.946
33.725

Max
0.646
0.342
3.708
3.900
4.349
5.122
6.818

10.774
36.535

Min

11.71
18.90
25.82
29.18
37.00
41.77
50.42
72.98
638.00

Max
13.82
21.25
28.45
31.85
39.91
44.60
55.14
77.07

691.50

Sys-
tem
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TESTING AND ADJUSTING TOOLS FOR TESTING, ADJUSTING, AND TROUBLESHOOTING
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TESTING AND ADJUSTING MEASURING ENGINE SPEED

MEASURING ENGINE SPEED
When removing or installing the measuring equip-
ment, be careful not to touch any high temperature
parts.

★ Measure the engine speed under the following condi-
tions.

• Coolant temperature: Within operating range
• Hydraulic oil temperature: 45 – 55 °C

1. Installation of tachometer
a. Mechanical meter

i. Remove the cover under the front pulley,
then set probe a of tachometer A on stand
b facing pulley (1)

ii. Stick silver paper to pulley (1).
iii. Connect probe 1* and tachometer A with the

cable.
When measuring the speed, be careful not to touch
any rotating or high temperature part.
b. Electric meter

i. Install T-adapter N1 to connector CN
E01 (2) of the engine speed sensor.

ii. Connect the power source cable to the bat-
tery (24V).

2. Start the engine, and measure the engine speed when
it is set to the conditions for measuring.
a. Measuring at low and high idling: Measure the

engine speed with the fuel control dial set to low
idling and high idling.

b. Measuring speed at pump relief: Run the engine
at full throttle and measure the engine speed
when the pump is relieved.

c. Measure speed at near the rated speed: Run the
engine at full throttle, operate the arm
lever, and measure the speed when the arm cir-
cuit is relieved.
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TESTING AND ADJUSTING

MEASURING EXHAUST GAS
COLOR
• When measuring in the field when there is no air or

power supply, use smoke checker G1, when recording
official data, use smoke meter G2.

★ Raise the coolant temperature to the operating range
before measuring.
When removing or installing the measuring equipment,
be careful not to touch any high temperature parts.

1. Measuring with handy smoke checker G1
a. Fit filter paper in tool G1.
b. Insert the exhaust gas intake port into the exhaust

pipe, accelerate the engine suddenly, and at the
same time operate the handle of tool G1 to catch
the exhaust gas on the filter paper.

c. Remove the filter paper and compare it with the
scale provided to judge the condition.

2. Measuring with smoke meter G2
a. Insert probe 1* into the outlet port of exhaust pipe,

then tighten the clip to secure it to the exhaust
pipe.

b. Connect the probe hose, accelerator switch plug,
and air hose to tool G2

★ The pressure of the air supply should be less than 1.47
MPa (15 kg/cm2).
c. Connect the power cord to the AC100V outlet.

★ When connecting the port, check first that the power
switch of tool G2 is OFF.
d. Loosen the cap nut of suction pump, then fit the

filter paper.
★ Fit the filter paper securely so that the exhaust gas

does not leak.
e. Turn the power switch of tool G2 ON.
f. Accelerate the engine suddenly, and at the same

time, depress the accelerator pedal of tool G2 and
catch the exhaust gas color on the filter paper.

g. Lay the filter paper usd to catch the exhaust gas
color on top of unused filter papers (10 sheets or
more) inside the filter paper holder, and read the
indicated value.

MEASURING EXHAUST GAS COLOR
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TESTING AND ADJUSTING ADJUSTING VALVE CLEARANCE

ADJUSTING VALVE CLEARANCE
1. Remove the cylinder head cover.
2. Using cranking tool Q, rotate the crankshaft in the nor-

mal direction until timing pin (1) enters the hole in the
gear.

★ This position is the No. 1 cylinder compression top
dead center.

3. When No. 1 cylinder is at compression top dead
center, adjust the valves marked ●. Next, rotate the
crankshaft one turn (360°) in the normal direction and
adjust the valve clearance of the remaining valves
marked ●●.

★ Make match marks on the crankshaft pulley or damper,
then rotate 360°.

4. To adjust the valve clearance, loosen locknut (6), then
insert feeler gauge F between rocker lever (3) and
valve stem (4), and turn adjustment screw (5) until the
clearance is a sliding fit. Then tighten locknut (6) to
hold the adjustment screw in position.

Lock nut: 44.1 ± 4.9 Nm (4.5 ± 0.5 kgm)

★ After adjusting No. 1 cylinder at compression top dead
center, it is also possible to turn  the crank-shaft 180°
each time and adjust the valve of each cylinder accord-
ing to the firing order.

• Firing order: 1 - 5 - 3 - 6 - 2 - 4
★ There is no timing mark on the front pulley, so set to

compression top dead center as follows;
a. If the firing order is followed, the next cylinder after

No. 1 cylinder is No. 5 cylinder, so watch the
movement of the No. 2 cylinder valves and rotate
in the normal direction.

b. When the clearance of both the intake and ex-
haust valves of the No. 2 cylinder is 0, the No. 5
cylinder is at compression top dead center. (For
the No. 3 cylinder, watch the movements of the
No. 4 cylinder valves).



20-28

TESTING AND ADJUSTING MEASURING COMPRESSION AND BLOW-BY PRESSURE

MEASURING COMPRESSION
PRESSURE

When measuring the compression pressure, be care-
ful not to touch the exhaust manifold of muffler, or to
get your clothes caught in the fan, fan belt, or other
rotating part.

1. Adjust the valve clearance.
For details, see ADJUSTING VALVE CLEARANCE.

2. Warm up the engine to make the oil temperature 40 -
60°C.

3. Remove the nozzle holder assembly from the cylinder
to be measured.

4. Install adapter D2 in the mount of the nozzle
holder, then connect pressure gauge D1.

5. Set tachometer A in position.
6. Disconnect the fuel control rod, place the governor le-

ver of the injection pump in the NO INJECTION posi-
tion, then crank the engine with the starting motor and
measure the compression.

★ Measure the compression pressure at the point where
the pressure gauge indicator remains steady.

★ When measuring the compression pressure, measure
the engine speed to confirm that it is within the speci-
fied range.

★ After measuring the compression pressure, install the
nozzle holder assembly.

MEASURING BLOW-BY PRES-
SURE
★ Measure the blow-by pressure under the following

conditions.
• Coolant temperature: Within operating range.
• Hydraulic oil temperature: 50 - 80°C
1. Install the nozzle of blow-by checker E to blow-by

hose.
2. Connect the nozzle and gauge with the hose.
3. Set the working mode to the H/O mode, fit a block be-

tween the sprocket and frame, then run the engine at
high idling and relieve the travel circuit.

4. Measure the blow-by at the point where the gauge indi-
cator remains steady.
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TESTING AND ADJUSTING FUEL
INJECTION TIMING
1. Testing

a. Using cranking tool Q, rotate the crankshaft in
the normal direction until timing pin (1) enters
the hole in the gear.

b. Remove plug (2), reverse timing pin (3), and
check that pin (3) is meshed with timing pin pointer
(4) at the injection pump side.

2. Adjusting
• If the timing pin does not mesh.

a. Remove the fuel injection pump. For details, see
REMOVAL OF FUEL INJECTION PUMP ASSEM-
BLY.

b. Rotate the camshaft of the injection pump and
mesh timing pin (3) with timing pin pointer (4).

c. Install the fuel injection pump assembly. For de-
tails, see INSTALLATION OF FUEL INJECTION
PUMP ASSEMBLY.
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MEASURE ENGINE OIL
PRESSURE
★ Measure the engine oil pressure under the following

conditions.
• Coolant temperature: Within operating range.
1. Install oil pressure gauge C2 (1.0 MPa (10 kg/cm2)) at

fitting (1) on the top of the oil filter.
2. Start the engine, and measure the oil pressure at the

low pressure end with the engine at low idling and at
the high pressure end with the engine at high idling.
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TESTING AND ADJUSTING FAN
BELT TENSION
1. Tensing

a. Check the deflection of the belt when the belt is
pressed with a finger force of approximately 58.8
N (6 kg) at a point midway between the tension
pulley and fan pulleu.

2. Adjusting
a. Loosen mounting bolts (2) and (3), bolt (4), nut (5),

and belt tension adjustment bolt (6) of tension pul-
ley.

b. Lever the tension pulley and watch the tension of
the fan belt through the clearance from the cylin-
der block. When the tension is correct, tighten the
adjustment bolt (6) first, then tighten tension pul-
ley mounting bolts (2) and (3), and nut (5).

c. After adjusting the belt tension, check again to
confirm that the belt tension is within the standard
value.

★ After adjusting the belt, run the engine for at least 15
minutes, then measure the deflection of the belt again.
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MEASURING SPEED SENSOR
1. Screw in until the tip of sensor (1) contacts gear (2).
2. When gear (2) contacts sensor (1), turn back one turn,

to give clearance a.
3. Tighten locknut (3).
★ Be particularly careful when securing the sensor wir-

ing to ensure that no excessive force is brought to
bear on the wiring.

★ Be careful not to let the tip of the sensor be scratched
or to let any iron particles stick to the sensor tip.
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TESTING AND ADJUSTING GOV-
ERNOR MOTOR LEVER STROKE
1. Testing
★ Use the governor motor adjustment mode.

a. Preparatory work
i. In the time mode display, keep the time

switch + travel speed R.H. switch + working
mode R.H. switch pressed for 2.5 seconds.

★ The engine output when the engine is running at full
throttle is the output when the power max. switch in
the active mode is ON, so use this mode instead of
turning the power max. switch ON.

ii. Set the fuel control dial to MAX and the
autodeceleration switch to OFF.

★ Any working mode can be used.
b. In this condition, check that governor lever (4) is

in contact with FULL stopper (5) of the injection
pump.

c. After checking, repeat the procedure in Step 1-a.
to complete the governor motor adjustment
mode.

2. Adjusting
a. Turn the starting switch OFF, then remove the nut

and disconnect  joint (1) from governor lever (4).
b. Repeat the procedure in Step 1-a. above to set to

the governor motor adjustment mode.
c. Set governor lever (4) to a position where it con-

tacts FULL stopper (5) of the injection pump, then
adjust the length of spring assembly (2) and rod
(3), and connect joint (1) with the nut.

d. From the above position, turn rod (3) back 2 turns
(retract the rod approximately 2.5 mm) and se-
cure in position with locknuts (6) and (7).

Caution
When the spring assembly is removed and the start-
ing switch is at the OFF position, if the governor motor
lever is moved suddenly, the governor motor will gen-
erate electricity, and this may cause a failure in the
governor controller.
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TESTING AND ADJUSTING
HYDRAULIC PRESSURE IN
WORK EQUIPMENT, SWING
AND TRAVEL CIRCUIT
1. Measuring
★  Hydraulic oil temperature when measuring: 45-55°C

Lower the work equipment to the ground and stop the
engine. Loosen the oil filler cap slowly to release the
pressure inside the hydraulic tank. Then put the safety
lock lever in the LOCK position. Install oil pressure
gauge C1 (58.8 MPa (600 kg/cm2)) to the quick dis-
connect (1) or (2) for the circuit to be measured.
a. Measuring main unload pressure

i. Unload pressure when front and rear pump
flows are merged. Measure the oil pressure
in H/O mode with the engine at high idling
and the control levers at neutral.

★ With this procedure, the unload pressure of the un-
load valve of the left and right control valves is meas-
ured.

See opposite pages for pictures of  kuk pump in this area.

b. Measuring -unload pressure
★ Use this procedure to measure when it is desired to

measure each unload circuit.
• The unload pressure in the circuit which is not under

load when the front and rear pump flows are divided.
i. Set to H/O mode.
ii. Operate the travel lever a little a time (or con-

nect a short connector to the travel oil pres-
sure switch connector (CN-S01)), then
measure the pressure in the pump circuit on
the opposite side when the arm or bucket cir-
cuit is relieved.

★ Arm relief: load on front pump, rear pump
unloaded.

★ Bucket relief: load on rear pump, front pump un
loaded.

Table 1 Combination of pumps and actuators
controlled when flow from front and rear
pumps is divided.

Pump Controlled actuator

Front • Arm cylinder

pump • Swing motor 

• L.H. travel motor

Rear • Boom cylinder 

pump • Bucket cylinder

• R.H. travel motor

The set pressure of the safety valve at the
head end and the swing motor (active mode
OFF)  is lower that the set pressure of the
main relief valve.

a - b Rear and front pump discharge
pressure rest points

c Pump bleed point

d Servo piston input pressure test point
of rear pump

BP00800
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c. Measuring pump relief pressure
i. Low setting (oil pressure: 31.9 MPa (325 kg/cm2))

(1) Measure the pressure when each actuator
except the travel actuator is relieved in H/O
mode with the engine at full throttle.

★ Note that the set pressure of the safety valve for the
swing motor and head end of the boom is lower than
the main relief low set pressure, so the value meas-
ured will be the relief pressure will rise, so always
keep the lock switch OFF when measuring.

★ When measuring the swing relief pressure, measure
with the swing lock turned switch ON.

ii. High setting (oil pressure: 34.8 MPa (355 kg/cm2)
(1) When travel is operated. Measure the oil

pressure when the travel is relieved on each
side separately in H/O mode with the engine
at full throttle.

★ To relieve the travel circuit, put block 1 under the track
shoe grouser, or put block 2 between the sprocket and
frame to lock the track.

(2) When power max. function is actuated.
When measuring the oil pressure in G/O or
H/O mode with the engine at full throttle and
the power max. function actuated, relieve
one of the boom, arm, or bucket circuits, and
measure the oil pressure.

TESTING AND ADJUSTING HYDRAULIC PRESSUREIN
WORK EQUIPMENT, SWING AND TRAVEL CIRCUIT
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2. Adjusting
• (1): For front pump
• (2): For rear pump adjusting high pressure setting.

Loosen locknut (3), then turn holder (4) to adjust.
★ Turn the holder to adjust as follows:

To INCREASE pressure, turn CLOCKWISE.
To DECREASE pressure, turn COUNTERCLOCK-
WISE.

★ Amount of adjustment for one turn of holder: approxi-
mately 12.5 MPa (128 kg/cm2).

Locknut: 53.5  ± 4.9 Nm (5.5 ± 0.5 kgm)

★ When the high pressure setting is adjusted, the low
pressure setting will also change, so adjust the low
pressure setting also.
a. Adjusting low pressure setting. Loosen locknut

(5), then turn holder (6) to adjust.
Turn the holder to adjust as follows:

To INCREASE pressure, turn CLOCKWISE.
To DECREASE pressure, turn
COUNTERCLOCKWISE.

★ Amount of adjustment for one turn of holder:
Approximately 12.5 MPa (128 kg/cm2).

Locknut: 53.5 ± 4.9 Nm (5.5 ± 0.5 kgm)

★ Normally, the pressure applied to port PX1 is 0 MPa (0
kg/cm2); at the high pressure setting, it is 2.9 MPa (30
kg/cm2).
b. Swing motor safety valve. Loosen locknut (1),

then turn adjustment screw (2) to adjust.
★ Turn the adjustment screw to adjust as follows.

To INCREASE pressure, turn CLOCKWISE.
To DECREASE pressure, turn
COUNTERCLOCKWISE.
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TESTING AND ADJUSTING PC
VALVE OUTPUT PRESSURE
(SERVO PISTON INPUT PRES-
SURE)
1. Measuring
★ Oil temperature when measuring: 45 - 55°C
• Measure the oil pressure when the circuit is relieved in

the pressure rise mode.
a. Install oil pressure gauge C1 to quick disconnects

(1), (2), (3), and (4).
★ Install a 39.2 MPa (400 kg/cm2) gauge to the servo

valve end, and a 58.8 MPa (600 kg/cm2) gauge to the
pump outlet port end.
b. Turn the swing lock switch ON.
c. Set the working mode to H/O mode.
d. Run engine at full throttle, turn the knob switch

ON, and measure the oil pressure when the arm
(IN) circuit is relieved.

★ Check that the servo piston input pressure is 1/2 of the
pump discharge pressure.

Note: If there is any abnormality in the LS valve or servo
piston, the servo piston input pressure will be 0 or almost
the same as the pump discharge pressure.
2. Adjusting
★ If the load becomes larger, the engine speed will drop.

Or if the engine speed remains normal, the work
equipment speed will drop. In such cases, if the pump
discharge pressure and LS differential pressure are
normal, adjust the PC valve as follows.
a. Loosen locknut (4), and if the equipment speed is
slow, turn screw (5) to the right; if the engine speed
drops, turn the screw to the left.

★ If the screw is turned to the right, the pump absorption
torque will be increased, and if it is turned to the left,
the pump absorption torque will be reduced.

★ The adjustment range for the screw is a maximum of 1
turn to the left and 180° to the right.

★ The amount of adjustment for one turn of the screw:
1.5 mm of servo piston stroke movement.
b. After completing the adjustment, tighten the

locknuts.
Locknut (3): 34.3 ± 4.9 Nm (3.5 ± 0.5 kgm)
Locknut (4): 100.5 ± 12.3 Nm (10.25 ± 1.25 kgm)

a - b Rear and front pump discharge
pressure rest points

c Pump bleed point
d Servo piston input pressure test point

of rear pump

BP00800
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TESTING AND ADJUSTING LS
VALVE OUTPUT PRESSURE
(SERVO PISTON
INPUT PRESSURE AND LS
DIFFERENTIAL PRESSURE)
★ Oil temperature when measuring: 45 - 55°C
1. Measuring LS valve output pressure (servo piston in-

put pressure).
a. Install oil pressure gauge C1 to quick disconnects
(1), (2), (3) and (4).

★ Install a 39.2 MPa (400 kg/cm2) gauge to the servo
valve end, and a 58.8 MPa (600 kg/ cm2) gauge to the
pump outlet port end.

• Oil pressure when travel is rotating under no load on
one side.

i. Set the working mode to H/O mode, and turn
the travel speed selector switch to Hi.

ii. Use the work equipment to raise the track
assembly on one side.

iii. Run the engine at full throttle and operate the
travel lever to the end of its stroke and meas-
ure the oil pressure with the track rotating
under no load.

Table 1

Working
mode

H/O
mode

H/O
mode

Travel
lever

Neutral

Half

Pump pressure
(MPa (kg/cm2)

3.72 ± 0.69
(38 ± 7)

6.86 ± 0.98
(70 ± 10)

Servo inlet port pressure
(MPa (kg/cm2)

3.72 ± 0.69
(38 ± 7)

3.43 ± 0.49
(35 ± 5)

Remarks

About the same as pump
pressure

About 60% of pump pressure

a - b Rear and front pump discharge
pressure rest points

c Pump bleed point

d Servo piston input pressure test point
of rear pump

BP00800
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2. Measuring LS differential pressure
a. Measuring with a differential pressure gauge.

i. Install one line of differential pressure gauge
C4 to the main pressure port of the front (or
rear) pump.

ii. Install the second line of pressure gauge to
the quick disconnects on the LS lines at the
main control valve (e and f). (The LS lines
are color coded at each end. Make sure to
use the same LS line on both the pump end
and the main valve end.)

iii. Set the conditions in Table 2 and measure
the LS differential pressure.

Table 2

Working
mode

H/O mode

H/O mode

Fuel control
dial

MAX

MAX

Operation

Levers at neutral

Travel speed: Hi
Travel circuit
under no load

(lever half
operated)

LS differential
pressure

(MPa (kg/cm2)

2.94 ± 0.98
(30 ± 10)

2.16 ± 0.1
(22 ± 1)

a - b Rear and front pump discharge
pressure test points

e Rear LS pressure test point.

d Front LS pressure test point.

u

u

BP00800
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3. Adjusting LS valve
When the differential pressure is measured under the
conditions above, and the results show that the differ-
ential pressure is not within the standard value, adjust
as follows.
a. Loosen locknut (4) and turn screw (5) to adjust

the differential pressure.
• Turn the screw to adjust the differential pressure as

follows:
To INCREASE pressure, turn CLOCKWISE
To DECREASE pressure, turn
COUNTERCLOCKWISE.

★ Amount of adjustment (LS differential pressure) for
one turn of screw: 1.3 MPa (13.3 kg/cm2).
b. After adjusting, tighten locknut (4).

Locknut: 56.4 ± 7.4 Nm (5.75 ± 0.75 kgm).

Note: Always measure the differential pressure while
adjusting.
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TESTING AND ADJUSTING
CONTROL CIRCUIT OIL
PRESSURE
1.  Measuring
★ Oil temperature when measuring: 45 – 55°C

Lower the work equipment to the ground and stop the
engine. Loosen the oil filler cap slowly to release the
pressure inside the hydraulic tank. Then set the safety
lock lever to the LOCK position.
a. Install oil pressure gauge C1 (5.8 Mpa (60 kg/

cm2) to quick disconnect nipple.
b. Start the engine and measure with the engine at

full throttle.
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TESTING SOLENOID VALVE OUT-
PUT PRESSURE
1. Measuring
★ Oil temperature when measuring: 45 – 55°C

a. Measuring output pressure of LS-EPC solenoid
valve.
i. Disconnect output hose (1) of the LS-EPC

solenoid valve, then use adapter C3 in the oil
pressure gauge kit tot install oil pressure
gauge C1 (5.9 Mpa (60 kg/cm2)).

ii. Measure the output pressure under the con-
ditions in Table 1.

★ Monitoring code 10 or 40 for engine speed
Monitoring code 15 for LS control EPC current

2. Measuring output pressure of ON/OFF solenoid valve
a. Measuring output hose (2) of the solenoid valve,

then use adapter C3 in the oil pressue gauge kit
C1 (5.9 Mpa (60 kg/cm2)).

b. Measure the output pressure under the conditions
in Table 2.

Table 1

Operation
and working

mode

All control
levers at
neutral

H/O mode
or G/O

mode, travel
circuit at

neutral, any
work equip-
ment lever is

operated

Engine
speed
(rpm)

Min. 1500

Min. 1900

Output
pressure
(MPA (kg/

cm2)

2.94 (30)

0 (0)

Current
(A)

[Refer-
ence]

900 ± 30

0



20-43

TESTING AND ADJUSTING SOLENOID VALVE OUPUT PRESURE

★ Operation of solenoid valve
ON: Continuous (oil pressure generated)
OFF: Not continuous (oil pressure: 0)

★ Check at the same time that the solenoid is switched ON/OFF electrically with monitoring code 23.

★ The measurement conditions in the table show the typical conditions for measuring the output pressure.

★ The solenoid valve may be actuated (ON/OFF) even under conditions not listed for measurement condi-
tions.

When operating the levers, operate them slightly (not enough to make the machine move).

1

2

3

4

5

Swing
brake

solenoid

Travel
speed

solenoid

2-stage
relief

solenoid

Active
mode

solenoid

Pump
merge-
divider

solenoid

Table 2

Name of
solenoid

Measurement conditions

Swing or work equipment lever
operated

All levers except travel at neutral
(5 sec. after returning to neutral)

Travel speed switch at Hi or Mi,
engine speed 1500 rpm or above,

travel lever operated

Travel speed switch at Lo or
engine speed below 1500 rpm

Swing lock switch ON + work
equipment lever operated

All levers at neutral

Active mode OFF

Active mode ON

Travel operated independently

Lever at neutral, or boom, arm,
bucket operated independently

Operating
conditions

Brake
cancelled

Brake
cancelled

Travel speed
Hi

Travel speed
Lo

Pressure rise

Normal
pressure

Normal pressure

Pressure rise

Flow from front
and rear pumps

divided

Flow from rear
pumps merged

Condition
of solenoid

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

Oil pressure
Mpa (kg/cm2)

Min 2.74
(Min 28)

0 (0)

Min 2.74
(Min 28)

0 (0)

Min 2.74
(Min 28)

0 (0)

Min 2.74
(Min 28)

0 (0)

Min 2.74
(Min 28)

0 (0)

Remarks

Motor swash
plate angle
at minimum

Motor swash
plate angle
at maximum

LS pump
merge-

divider valve
actuated at
same time
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MEASURING PPC VALVE
OUTPUT PRESSURE
★ Oil temperature when measuring: 45 – 55°C
1. Measuring PPC valve output pressure.

a. Disconnect hose (1) of the circuit to be measured.
b. Install adapter C3 between hose (1) and elbow

(2).
c. Install oil pressure gauge C1 (5.9 Mpa (60 kg/

cm2) to adapter C3.
d. Run the engine at full throttle, operate the control

lever of the circuit to be measured, and measure
the oil pressure.

If the output at the control valve end is low, measure
the input pressure of the PPC valve. If it is normal,
there is a defective actuation of the PPC valve.
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Pressure switch piping diagram
Interruption block seen from the rear of the machine.

(CN-S05)

(CN-S08)

(CN-S07)

(CN-S06)

(CN-S04)
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ADJUSTING WORK EQUIPMENT
• SWING PPC VALVE
★ If there is excessive play in the work equipment or

swing lever, adjust as follows.
Lower the work equipment to the ground and stop the
engine. Loosen the oil filler ca slowly to release the
pressure inside the hydraulic tank. Then set the safety
lock lever to the LOCK position.

1. Remove the PPC valve;
2. Remove boot (1).
3. Loosen locknut (2), then screw in disc (3) until it con-

tacts the 4 heads of piston (4).
★ When doing this, do not move the piston.
4. Screw disc (3) in position, then tighten locknut (2) to

the specified torque.
Locknut: 107.8 ± 9.8 Nm (11 ± 1 kgm)

5. Install boot (1).
★ With the above adjustment, the clearance between

disc (3) and piston (4) becomes 0.
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ADJUSTMENT OF FLOW CON-
TROL SYSTEM
Purpose
The flow control system limits the maximum flow of oil
through the first attachment circuit dependent on the switch
setting selected on the thumbwheel switch in the operator’s
cab. It is possible to adjust the factory settings for oil flow
rate by using the adjustment screw on the flow control unit
itself.

Special Equipment Required
1. Oil pressure gauge. To be of suitable range for accu-

rate measurement of PPC pressure (0 kg/cm2 to 30 kg/
cm2).

2. Test Gauge Adaptor. To allow fitment of the above
gauge to the excavator hydraulic system. Adaptor to
suit KES # 02 type elbow and hose.

Method
1. Fit the pressure gauge at a suitable point in the pilot

line between the output of the EPC valve and the con-
trol valve. A suggested position is the port P

-2
 on the

main valve.

2. Start the machine and run it at high idle in HO mode.

3. Select the desired switch setting on the cab switch
(see section 2.3) then fully depress and hold down the
RH attachment pedal. Take note of the pressure read-
ing and refer to fig (i) to obtain a system flow rate for
this pilot pressure.

4. If the measured value is acceptable then there is no
need to alter the controller output. Switch the machine
off and remove the test equipment.

5. If the measured value requires adjustment, then re-
move the rear panel behind the operator’s seat to gain
access to the controller (refer to section 2.3 for loca-
tion of the controller). The adjustment screw is upper-
most on the controller. To adjust the controller output
proceed as shown below:
• Slacken off the lock-nut.
• Turn the adjust screw clockwise to increase PPC

pressure or anticlockwise to reduce PPC pres-
sure.

ADJUST SCREW
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6. Once the controller setting has been changed, fully
depress and hold down the RH attachment pedal.
Take note of the steady pressure reading then adjust
the controller output (as described in 5 above) again if
necessary. It is important that the foot pedal is re-
leased  between pressure checks otherwise the
gauge will not give a true reading. Repeat this process
until the measured PPC pressure is within 5% of the
required value. Use fig (i) to establish the PPC pres-
sure required to generate the desired oil flow rate.

Note: The adjustment screw allows the controller output
to be varied by ± 10%. The effect of the adjust-
ment operates on all of the controller switch set-
tings (ie a 5% adjustment alters all o the switch
settings by 5%).

7. After correctly setting the controller output, tighten the
lock-nut on the controller to prevent the setting from
changing during operation of the machine. Replace
the rear panel. Remove the pressure gauge.

ADJUSTMENT OF FLOW CONTROL SYSTEM
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Graph of PPC Pressure Against
HCU Circuit Oil Flow

Note: The above diagram is intended as a guide only. Actual oil flow in the HCU circuit is affected by a
number of variables such as manufacturing tolerances of the main valve and hydraulic oil temperature.



20-50

TESTING AND ADJUSTING TESTING TRAVEL DEVIATION

TESTING TRAVEL DEVIATION
★ When travelling on level ground.
1. Set the machine in the travel posture.
★ For the travel posture, extend the bucket and arm cyl-

inder rods fully, and hold the boom angle at 45°.
2. Travel for 10 m, then measure the deviation when

travelling for the next 20 m.
★ Set to H/O mode and measure with the engine at high

idling.
★ Install the hydraulic pressure gauge and measure the

pump discharge pressure at the same time.



20-51

TESTING AND ADJUSTING
TESTING LOCATIONS CAUSING

HYDRAULIC DRIFT OF WORK EQUIPMENT

TESTING LOCATIONS CAUSING
HYDRAULIC DRIFT OF WORK
EQUIPMENT
★ If there is any hydraulic drift in the work equipment

(cylinders), check as follows to determine if the cause
is in the cylinder packing or in the control valve.

1. Checking for defective cylinder packing.
a. Checking boom and bucket cylinders.

i. Set in the same posture as when measuring
hydraulic drift, and stop the engine.

ii. Operate the boom control lever to RAISE or
the bucket control lever to CURL. If the low-
ering speed increases, the packing is defec-
tive. If there is no change, the boom holding
valve (boom) or the control valve (bucket) is
defective.

b. Checking arm cylinder.
i. Operate the arm cylinder to move the arm in

fully, then stop the engine.
ii. Operate the control lever to arm IN. If the

lowering speed increases, the packing is de-
fective. If there is no change, the control
valve is defective.

★ If the pressure in the accumulator has dropped, run
the engine for approximately 10 seconds to change
the accumulator again before operating.

Reference: If the cause of the hydraulic drift is in the
packing, and the above operations are car-
ried out, the downward movement becomes
faster for the following reasons.

1. If the work equipment is set to the above posture
(holding pressure applied to the bottom end), the oil at
the bottom end leaks to the head end. However, the
volume at the end is smaller than the volume at the
bottom end by the volume of the rod, so the internal
pressure at the head end increases because of the oil
flowing in from the bottom end.

2. When the internal pressure at the head end increases,
the pressure at the bottom end also rises in proportion
to this. The balance is maintained at a certain pres-
sure (this differs according to the amount of leakage)
by repeating this procedure.

3. When the pressure is balanced, the downward move-
ment becomes slower. If the lever is then operated
according to the procedure given above, the circuit at
the head end is opened to the drain circuit (the bottom
end is closed by check valve), so the oil at the head
end flows to the drain circuit and the downward move-
ment becomes faster.

2268 kg
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2. Checking boom holding valve.
Set the work equipment at the maximum reach, and
the top of the boom horizontal, then stop the engine.
a. Lock the work equipment control levers and re-

lease the pressure inside the hydraulic tank.
i. Disconnect pilot hose (1) of the boom hold-

ing valve, and install a blind plug in the hose.
★ Blind plug: 07376-50315
★ Leave the boom holding valve end open.
★ If any oil leaks from the port that is left open, the boom

holding valve is defective.
3. Checking the PPC valve

a. If the hydraulic drift differs when the safety lock le-
ver is in the LOCK or FREE position, (engine running),
the PPC valve is defective.
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MEASURE OIL LEAKAGE
★ Oil temperature when measuring: 45 – 55°C
1. Work equipment cylinder
★ If the hydraulic drift of the work equipment is outside

the standard value, measure the leakage inside the
cylinder as follows, and judge if the cause of the hy-
draulic drift is in the cylinder or in the control valve.

• If the leakage is within the standard value, the prob-
lem is in the control valve.

• If the leakage is within the standard value, the prob-
lem is in the cylinder.
a. Fully extend the rod of the cylinder to be meas-

ured, then stop the engine.
b. Disconnect piping (1) at the head end, then block

the piping at the chassis end with a blind plug.
Be careful not to disconnect the piping at the bottom
end.
c. Start the engine and apply the relief pressure to

the bottom end of the cylinder with the engine at
high idling.

d. Continue this condition for 30 seconds, then
measure the oil leakage for one minute.
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2. Swing motor
a. Disconnect drain hose (1) from the swing motor,

then fit a blind plug at the tank end.
b. Set the swing lock switch ON.
c. Start the engine and operate the swing relief with

the engine at high idling.
d. Continue this condition for 30 seconds, then

measure the oil leakage for one minute.
★ After measuring, swing 180° and measure again.

3. Travel motor
a. Disconnect drain hose (2) from the travel motor,

then fit a blind plug at the hose end.
b. Fit block a under the track shoe grouser, or fit

block b between the sprocket and frame to lock
the track.

c. Start the engine and operate the travel relief with
the engine at high idling.

When measuring the oil leakage from the travel motor,
mistaken operation of the control lever may lead to a
serious accident, so always use signals and check
when carrying out this operation.
d. Continue this operation for 30 seconds, then

measure the oil leakage for one minute.
★ When measuring, move the motor slightly (to change

the position between the valve plate and cylinder, and
piston and cylinder), and measure several times.
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RELEASING REMAINING PRESSURE IN HYDRAULIC CIRCUIT
★ If the piping between the hydraulic cylinder and the control valve is disconnected, release the remaining

pressure from the circuit as follows. The travel circuit is an open circuit, so there is no remaining pressure.
It is enough to remove the oil filler cap.

1. Loosen the oil filler cap slowly to release the pressure inside the tank.
2. Operate the control levers. When the levers are operated 2 – 3 times, the pressure stored in the accumula-

tor is removed.
3. Start the engine, run at low idling for approximately 5 minutes, then stop the engine and operate the control

levers. Repeat the above operation 2 – 3 times to release all the remaining pressure.

TESTING CLEARANCE OF SWING CIRCLE BEARING
1. Method of testing clearance of swing circle bearing

when mounted on machine.
a. Fix a magnet-type dial gauge to the outer circle

(or inner circle) of the swing circle, and put the tip
of the probe in contact with the inner circle (or
outer circle). Set the dial gauge at the front or
rear.

b. Extend the work equipment to the maximum
reach, and set the tip of the bucket to the same
height as the bottom of the revolving frame.
When this is done, the upper structure will tilt for-
ward, so the front will go down and the rear will
rise.

c. Set the dial gauge to the zero point.

d. Set the arm more or less at right angles to the
ground surface, then lower the boom until the
front of the machine comes off the ground. When
this is done, the upper structure will tilt back, so
the front will rise and the rear will go down.
e. Read the value on the dial gauge at this point.
The value on the dial gauge is the clearance of
the swing circle bearing.

When carrying out the measurement, do not put your
hand or feet under the undercarriage.
f. Return to the condition in Step b., and check that

the dial gauge has returned to the zero point. If it
has not returned to the zero point, repeat Steps b.
To e.
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TESTING AND ADJUSTING
TRACK SHOE TENSION
1. Testing

a. Raise the track frame using the arm and boom,
and measure the clearance between the bottom
of the track frame and the top of the track shoe.

• Clearance: 331 ± 20 mm
Measurement position

4th track roller from the sprocket.
Midway between the 5th and 6th track
roller from the sprocket.

2. Adjusting
★ If the track shoe tension is not within the standard

value, adjust as follows.
a. When the tension is too high

i. Loosen plug (1) gradually, and release the
grease.

There is a danger that the plug may fly out under the
high internal pressure of the grease, so never loosen
the plug (1) more than one turn.

★ If the grease does not come out easily, move the ma-
chine backwards or forwards slowly.
b. If track is too loose.

i. Pump in grease through grease fitting (2).
★ If the grease cannot be pumped in easily, move the

machine backwards and forwards slowly.
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BLEEDING AIR
Order for operation and procedure for bleeding air

Air bleeding item

Nature of work

Replace hydraulic oil
Clean strainer

Replace return filter element

Replace, repair pump
Remove suction piping

Replace, repair control valve

Replace cylinder
Remove cylinder piping

Replace swing motor
Remove swing motor piping

Replace travel motor, swivel
Remove travel motor, swivel piping

Air bleeding procedure

1
Bleeding
air from
pump

O

O

2
Start

engine

O

O

O

O

O

O

O

3
Bleeding
air from
cylinder

O

O

O

O

4
Bleeding
air from
swing
motor

O
Note 1

O

5
Bleeding
air from
travel
motor

O
Note 1

O

6
Start

opera-
tions

O

O

O

O

O

O

O

Note 1: Bleed the air from the swing and travel motors
only when the oil inside the motor case has been
drained.

1. Bleeding air from the pump
a. Loosen air bleed plug (1), and check that oil

oozes out from the plug.
b. When oil oozes out, tighten plug (1).

Plug: 17.15 ± 2.45 Nm (1.75 ± 0.25 kgm)

★ If no oil oozes out from the air bleed plug:
c. Leave plug (1) loosened and remove hose (2)

and elbow (3).
d. Pour in oil through the elbow mount hole until oil

oozes out from plug (1).
e. Fit elbow (3) and install hose (2).
f. Tighten air bleed plug (1).

Plug: 17.15 ± 2.45 Nm (1.75 ± 0.25 kgm)

★ Precautions when starting the engine. After complet-
ing the above procedure and starting the engine, run
the engine at low idling for 10 minutes.

★ If the coolant temperature is low and automatic warm-
ing-up is carried out, cancel it by using the fuel control
dial after starting the engine.

a - b Rear and front pump discharge
pressure rest points

c Pump bleed point
d Servo piston input pressure test point

of rear pump

BP00800
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2. Bleeding air from hydraulic cylinders
a. Start the engine and run at idling for approxi-

mately 5 minutes.
b. Run the engine at low idling, then raise and lower

the boom 4-5 times in succession.
★ Operate the piston rod to approximately 100 mm be-

fore the end of its stroke. Do not relieve the circuit un-
der any circumstances.
c. Run the engine at full throttle and repeat Step b.

After that, run the engine at low idling and operate
the piston rod to the end of its stroke to relieve the
circuit.

d. Repeat Steps b. and c. to bleed the air from the
arm and bucket cylinders.

★ When the cylinder had been replaced, bleed the air
before connecting the piston rod. Be particularly care-
ful not to operate the cylinder to the end of its stroke
when the piston rod had been connected to the
LOWER end of the boom cylinder.

3. Bleeding air from swing motor
a. Run the engine at low idling, loosen air bleed plug

(1), and check that oil oozes out.
★ If no oil oozes out from the air bleed plug:

b. Stop the engine and pour oil into the motor case
through plug (1).

c. Tighten air bleed plug (1).
Plug: 166.6 ± 19.6 Nm (17 ± 2 kgm)

4. Bleeding air from travel motor
Run the engine at low idling, loosen air bleed plug (2),
and when oil flows out, tighten the plug again.
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SEQUENCE OF EVENTS IN TROUBLESHOOTING

TROUBLESHOOTING

Office, shop

Step 1
Examination, confirmation of symptoms

1) When a request for repairs is received,
first ask the following points.
• Name of customer
• Type, serial numer of machine
• Details of jobsite, etc.

2) Ask questions to gain an outline of the
problem.
• Condition of failure
• Work being carried out at the time

of the failure
• Operating environment
• Past history, details of mainte-

nance, etc.

Step 2
Determining probable location of cause

 1) Look at the troubleshooting section of
the shop manual to find locations of
possible causes.

Step 3
Preparation of troubleshooting tools

1) Look at the table of troubleshooting
tools in the shop manual and prepare
the necessary tools.
• T - adapter
• Hydraulic pressure gauge kit. etc.

2) Look in the parts book and prepare the
necessary replacement parts.

Step 4
Go to jobsite

Step 5
Ask operator questions to confirm details
of failure

• Was there anything strange about the
machine before the failure occurred?

• Did the failure occur suddenly?
• Had any repairs been carried out before

the failure?

Step 6
Re-enacting failure

• Drive and operate the machine to con-
firm the condition and judge if there is
really a failure.

Step 7
• Pinpoint locations of failure (carry out

troubleshooting)
• Decide action to take
1) Before starting troubleshooting, locate

and repair simple failures.
• Check before starting items
• Other check items

2) See the Troubleshooting Section of the
shop manual, select a troubleshooting
flowchart that matches the symptoms,
and carry out troubleshooting.

Jobsite
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POINTS TO REMEMBER WHEN CARRYING
OUT MAINTENANCE

To maintain the performance of the machine over a long period, and to prevent failures or other troubles before
they occur, correct operation, maintenance and inspection, troubleshooting and repairs must be carried out.
This section deals particularly with correct repair procedures for mechanics and is aimed at improving the
quality of repairs. For this purpose, it gives sections on “Handling electric equipment” and “Handling hydraulic
equipment” (particularly gear oil and hydraulic oil).

Points to remember when handling electric equipment

1. Handling wiring harnesses and connectors.
Wiring harnesses consist of wiring connecting one
component to another component, connectors used
for connecting and disconnecting one wire from an-
other wire, and protectors or tubes used for protecting
the wiring.
Compared with other electrical components fitted in
boxes or cases, wiring harnesses are more likely to be
affected by the direct effects of rain, water, heat or vi-
bration. Furthermore, during inspection and repair op-
erations, they are frequently removed and installed
again, so they are likely to suffer deformation or dam-
age. For this reason, it is necessary to be extremely
careful when handling wiring harnesses.

a. Main failures occurring in wiring harness.
i. Defective contact of connectors (defective

contact between male and female). Prob-
lems with defective contact are likely to occur
because the male connector is not properly
inserted into the female connector, or be-
cause one or both of the connectors is de-
formed or the position is not correctly
aligned, or because there is corrosion or oxi-
dization of the contact surfaces.

TROUBLESHOOTING
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ii. Defective crimping or soldering of connec-
tors. The pins of the male and female con-
nectors are in contact at the crimped terminal
or soldered portion, but if there is excessive
force brought to bear on the wiring, the plat-
ing at the joint will peel and cause improper
connection or breakage.

iii. Disconnections in wiring. If the wiring is held
and the connectors are pulled apart, or com-
ponents are lifted with a crane with the wiring
still connected, or a heavy object hits the wir-
ing, the crimping of the connector may sepa-
rate, or the soldering may be damaged, or
the wiring may be broken.

iv. High-pressure water entering connector. The
connector is designed to make it difficult for
water to enter (drop-proof structure), but if
high-pressure water is sprayed directly on
the connector, water may enter the connec-
tor, depending on the direction of the water
jet. Since the connector is designed to pre-
vent water from entering, but at the same
time, if water does enter, if it difficult for it to
be drained. Therefore, if water should get
into the connector, the pins will be short-
circuited by the water, so if any water gets in,
immediately dry the connector or take other
appropriate action before passing electricity
through it.

TROUBLESHOOTING
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v. Oil or dirt stuck to connector. If oil or grease
is stuck to the connector and an oil film is
formed on the mating surface between the
male and female pins, the oil will not let the
electricity pass, so there will be defective
contact. If there is oil or grease stuck to the
connector, wipe it off with a dry cloth or blow
dry with compressed air and spray it with a
contact restorer.

★ When wiping the mating portion of the connector, be
careful not to use excessive force or deform the pins.

★ If there is oil or water in the compressed air, the con-
tacts will become even dirtier, so remove the oil and
water from the compressed air completely before
cleaning with compressed air.

2. Removing, installing, and drying connectors and wir-
ing harnesses.
a. Disconnecting connectors

i. Hold the connectors when disconnecting.
When disconnecting the connectors, hold
the connectors and not the wires. For con-
nectors held by a screw, loosen the screw
fully, then hold the male and female connec-
tors in each hand and pull apart. For connec-
tors which have a lock stopper, press down
the stopper with your thumb and pull the con-
nectors apart.

★ Never pull with one hand.
b. When removing from clips

i. When removing a connector from a clip, pull
the connector in a parallel direction to the
clip.

★ If the connector is twisted up and down or to the left or
right, the housing may break.

TROUBLESHOOTING
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c. Action to take after removing connectors
i. After removing any connector, cover it with a

vinyl bag to prevent any dust, dirt, oil or water
from getting in the connector portion.

★ If the machine is left disassembled for a long time, it is
particularly easy for improper contact to occur, so al-
ways cover the connector.
d. Connecting connectors

i. Check the connector visually
ii. Check that there is no oil, dirt, or water stuck

to the connector pins (mating portion).
iii. Check that there are no deformation, defec-

tive contact, corrosion, or damage to the con-
nector pins.

iv. Check that there is no damage or breakage to
the outside of the connector.

★ If there is any oil, water, or dirt stuck to the connector,
wipe it off with a dry cloth. If any water has got inside
the connector, warm the inside of the wiring with a
dryer, but be careful not to make it too hot as this will
cause short circuits.

★ If there is any damage or breakage, replace the con-
nector.

v. Fix the connector securely
vi. Align the position of the connector correctly,

then insert it securely.
vii. For connectors with lock stopper, push in the

connector until the stopper clicks into posi-
tion.

viii. Correct any protrusion of the boot and any
misalignment of the wiring harness.

ix. For connectors fitted with boots, correct any
protrusion of the boot. In addition, if the wiring
harness is misaligned, or the clamp is out of
position, adjust it to its correct position.

★ If the connector cannot be corrected easily, remove the
clamp and adjust the position.

x. If the connector clamp has been removed, be
sure to return it to its original position. Check
also that there are not loose clamps.
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e. Drying wiring harness. If there is any oil or dirt on the
wiring harness, wipe it off with a dry cloth. Avoid wash-
ing it in water or using steam. If the connector must be
washed in water, do not use high-pressure water or
steam directly on the wiring harness. If water gets di-
rectly on the connector, do as follows.

i. Disconnect the connector and wipe off the
water with a dry cloth.

★ If the connector is blown dry with compressed air, there
is the risk that oil in the air may cause defective con-
tact, so remove all oil and water from the compressed
air before blowing with air.

ii. Dry the inside of the connector with a dryer. If
water gets inside the connector, use a dryer
to dry the connector.

★ Hot air from the dryer can be used, but regulate the
time that the hot air is used in order not to make the
connector or related parts too hot, as this will cause
deformation or damage to the connector.

iii. Carry out a continuity test on the connector.
After drying, leave the wiring harness discon-
nected and carryout a continuity test to check
for any short circuits between spins caused
by water.

★ After completely drying the connector, blow it with con-
tact restorer and reassemble.
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3. Handling control box
a. The control box contains a microcomputer and

electronic control circuits. These control all of the
electronic circuits on the machine, so be ex-
tremely careful when handling the control box.

b. Do not open the cover of the control box unless
necessary.

c. Do not place objects on top of the control box.
d. Cover the control connectors with tape or a vinyl

bag. Never touch the connector contacts with your
hand.

e. During rainy weather, do not leave the control box
in a place where it is exposed to rain.

f. Do not place the control box on oil, water, or soil,
or in any hot place, even for a short time. (Place it
on a suitable dry stand).

g. Precautions when carrying out arc welding. When
carrying out arc welding on the body, disconnect
all wiring harness connectors connected to the
control box. Fit an arc welding ground close to the
welding point.

Points to remember when troubleshooting electric circuits
1. Always turn the power OFF before disconnecting or connecting connectors.
2. Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Disconnect and connect the related connectors several times to check.
3. Always connect any disconnected connectors before going on to the next step.
★ If the power is turned ON with the connectors still disconnected, unnecessary abnormality displays will be

generated.
4. When carrying out troubleshooting of circuits (measuring the voltage, resistance, continuity, or current),

move the related wiring and connectors several times and check that there is no change in the reading of
the tester.

★ If there is any change, there is probably defective contact in that circuit.
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Points to remember when handling hydraulic
equipment

With the increase in pressure and precision of hydraulic
equipment, the most common cause of failure is dirt (for-
eign material) in the hydraulic circuit. When adding hydrau-
lic oil, or when disassembling or assembling hydraulic
equipment, it is necessary to be particularly careful.
1. Be careful of the operating environment. Avoid adding

hydraulic oil, replacing filters, or repairing the machine
in rain or high winds, or in places where there is a lot of
dust.

2. Disassembly and maintenance work in the field. If dis-
assembly or maintenance work is carried out on hy-
draulic equipment in the field, there is danger of dust
entering the equipment. It is also difficult to confirm the
performance after repairs, so it is desirable to use a
unit exchange. Disassembly and maintenance of hy-
draulic equipment should be carried out in a specially
prepared dustproof workshop, and the performance
should be confirmed with special test equipment.

3. Sealing openings. After any piping or equipment is re-
moved, the openings should be sealed with camps,
tapes, or vinyl bags to prevent any dirt or dust from
entering. If the opening is left open or is blocked with a
rag, there is a danger of dirt entering or of the sur-
rounding area being made dirty by leaking oil. Do not
simply drain oil out on to the ground. Collect it and ask
the customer to dispose of it, or take it back with you
for disposal.

4. Do not let any dirt or dust get in during refilling opera-
tions. Always keep the oil filler and the area around it
clean, and always use clean pumps and oil containers.
If an oil cleaning device is used, it is possible to filter
out the dirt that has collected during storage.
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5. Change hydraulic oil when the temperature is high.
When hydraulic oil or other oil is warm, it flows easily.
In addition, the sludge can also be drained out easily
from the circuit together with the oil, so it is best to
change the oil when it is still warm. When changing the
oil, as much as possible of the old hydraulic oil must be
drained out. (Drain the oil from the hydraulic tank; also
drain the oil from the filter and from the drain plug in the
circuit.) If any old oil is left, the contaminants and
sludge in it will mix with the new oil and will shorten the
life of the hydraulic oil.

6. Flushing operations. After disassembling and assem-
bling the equipment, or changing the oil, use flushing
oil to remove the contaminants, sludge, and old oil
from the hydraulic circuit. Normally, flushing is carried
out twice: primary flushing is carried out with flushing
oil and secondary flushing is carried out with the speci-
fied hydraulic oil.

7. Cleaning operations. After repairing the hydraulic
equipment (pump, control valve, etc.) or when running
the machine, carry out oil cleaning to remove the
sludge or contaminants in the hydraulic oil circuit. The
oil cleaning equipment is used to remove the ultrafine
(about 3µ) particles that the filter built into the hydraulic
equipment cannot remove, so it is an extremely effec-
tive device.
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CHECKS BEFORE TROUBLESHOOTING
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CONNECTOR TYPES AND MOUNTING LOCATIONS
★ The Address collumn in the table below shows the address in the connector arrangement drawing.

(3-dimensional drawing)

Con- No.
nector Type of Mounting location Add-

No. pins ress

A01 KES1 2 Window washer circuit R-8

A03 KES1 2 Active mode solenoid circuit Q-6

A04 KES1 2 Pump merge/divider solenoid circuit R-6

A05 KES1 2 Swing holding brake solenoid circuit R-7

A06 KES1 2 2-stage relief solenoid circuit R-6

A07 KES1 2 Travel speed selector solenoid circuit R-7

A09 KES1 2 Lower wiper circuit D-1

A11 KES1 2 Alarm buzzer circuit R-8

A13 KES1 2 Battery relay drive circuit R-7

A14 KES1 2 Battery relay drive circuit R-8

A17 KES1 2 Heater relay circuit R-7

A26 KES1 2 Swing holding brake solenoid R-7

BR Terminal 1 Battery relay terminal BR -

C01 MIC 13 Engine throttle • pump controller Q-6

C02 MIC 21 Engine throttle • pump controller Q-6

C03 040 20 Engine throttle • pump controller P-6

C05 S 10 Pump prolix circuit switch N-5

C06 M 2 Pump prolix resistor P-5

C07 X 3 Rear pump pressure sensor J-9

C08 X 3 Front pump pressure sensor J-9

C09 S 8 Model selection connector Q-6

C10 X 2 LS-EPC solenoid valve G-9

C13 X 2 Pump EPC solenoid valve H-9

C16 MIC 17 Engine throttle, pump controller R-9

C17 040 16 Engine throttle, pump controller I-5

E04 X 3 Governor potentiometer I-9

E05 X 4 Governor motor I-9

E06 M 3 Fuel control dial N-8

E07 X 2 Engine speed sensor L-2

E08 X 1 Engine L-3

E10 Packard 3 Fuel shut-off solenoid J-1

E11 Terminal 1 Electrical intake air heater relay A-2

E13 Terminal 1 Starting motor terminal C -

E14 Terminal 1 Electrical intake air heater relay -

E15 Terminal 1 Electrical intake air heater -

Con- No.
nector Type of Mounting location Add-

No. pins ress

G26 X 2 Accessory connector J-5

G27 X 2 Accessory connector J-5

G28 X 2 Accessory connector J-5

G29 X 2 Accessory connector J-5

G30 X 2 Accessory connector J-5

G31 X 2 Accessory connector J-5

H07 S 12 Cab under harness Q-9

H08 M 6 Base harness Q-9

H12 S (white) 16 Base wiring harness R-9

H13 S (blue) 16 Base wiring harness R-9

H14 M 6 Base wiring harness R-9

H15 L 2 Base wiring harness R-9

K03 X 3   Overload caution pressure sensor F-4

M02 X 2 Starting motor relay C-3

M08 M 2 Right front light E-6

M09 M 2 Working lamp (boom) F-8

M10 M 1 Working lamp (boom) F-5

M11 L 2 Fusible link F-5

M13 KES0 8 Speaker G-3

M14 L 2 Fusible link F-5

M16 - 1 Horn (high tone) G-4

M17 - 1 Horn(lowtone) G-4

M18 M 4 Wiper, washer switch N-8

M20 Terminal 2 Cigarette lighter N-8

M21 PA 2 Radio P-5

M22 M 2 Horn switch I-4

M23 M 2    L. H. knob switch intermediate connector G-1

M23 M 2 L.H. knob switch G-1

M26 M 6 Air conditioner I-4

M28 KES0 2 Window washer motor J-5

M34 X 1   Electromagnetic clutch for A/C compressor I-1

M38 M 2 Lamp switch (option) O-9

M40 M 2 Cab roof lamp (R.H.) D-3

M41 M 2 Cab roof lamp (L.H.) D-3

M42 M 2 Cab roof lamp (Rear) F-4

M43 X 2 Cab roof lamp D-2
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Con- No.
nector Type of Mounting location Add-

No. pins ress

M45 M 3 Network bus N-5

M46 M 3 Troubleshooting of wiper motor controller P-6

M49 - 1 Refuelling pump H-9

M50 - 1 Rear work lamp I-9

M51 M 2 Left deck lamp E-1

M52 X 2 Overload caution switch G-4

M53 - 2 Heated seat (option) H-4

M55 - 2 Air suspension seat (option) H-4

M56 M 2 Heated seat switch P-9

M70 1-pin connector 1 Intermediate connector M-6

M71 1-pin connector 1 Intermediate connector (room lamp) O-5

P01 040 20 Monitor M-7

P02 040 16 Monitor M-6

P03 M 2 Buzzer cancel switch O-9

P04 M 2 Alarm buzzer M-8

P05 X 1 Engine oil level sensor J-1

P06 X 1 Fuel level sensor F-5

P07 Packard 2 Engine coolant temperature sensor M-2

P08 X 2 Radiator coolant level sensor K-9

P09 X 1 Hydraulic oil level sensor G-9

P11 1-pin connector 1 Air cleaner clogging sensor K-9

P12 1-pin connector 1 Air cleaner clogging sensor K-9

P-16 KES0 2 12V Supply P-9

R04 Shinagwa 6 Light relay O-5

R05 Shinagwa 6 Light relay (option) O-5

RB Terminal 1 Battery relay terminal B -

RE Terminal 1 Battery relay terminal E -

RM Terminal 1 Battery relay terminal M -

S01 X 2 Travel pressure switch Q-2

S02 X 2 Boom RAISE pressure switch Q-2

Con- No.
nector Type of Mounting location Add-

No. pins ress

S03 X 2 Arm OUT pressure switch Q-2

S04 X 2 Boom LOWER pressure switch Q-3

S05 X 2 Arm IN pressure switch Q-3

S06 X 2 Bucket CURL pressure switch Q-3

S07 X 2 Bucket DUMP pressure switch Q-3

S08 X 2 Right swing pressure switch Q-3

S09 X 2 Service pressure switch (option) Q-3

S10 X 2 Leftswing Q-3

S11 Packard 3 Engine oil pressure switch -

SC Terminal 1 Starting motor terrninal C -

T02 Terminal 1 Revolving frame ground -

T04 Terminal 1 Revolving frame ground -

T05 Terminal 1 Floor ground -

T13 Terminal 1 Starter motor -

T15 Terminal 1 Resistor for Delco altemator -

T16 Terminal 1 Resistor for Delco alternator -

T17 Terminal 1 Starter motor -

V02 X 2 Active mode solenoid valve M-1

V03 X 2 Pump merge/divider solenoid valve N-1

V04 X 2 Swing holding brake solenoid valve N-1

V05 X 2 2-stage relief solenoid valve M-1

V06 X 2 Travel speed selector solenoid valve N-1

W04 M 6 Wiper motor M-5

W08 070 18 Wiper motor controller P-5

W15 KES0 4 Lower wiper D-1

W16 M 2 Lower wiper switch O-9

X01 MIC 21 Panel wiring harness P-9

X05 M 4 Swing lock switch N-8

X07 MIC 17 Panel wiring harness P-9
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CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

★ The terms male and female refer to the pins, while the terms male housing and female housing refer to the
mating portion of the housing.

CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No.
of

pins

2

3

4

X type connector

Male (female housing) Female (male housing)



20-75

TROUBLESHOOTING CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No.
of

pins

8

10
(white)

12
(white)

16
(white)

S type connector

Male (female housing) Female (male housing)
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No.
of

pins

10
(Blue)

12
(Blue)

16
(Blue)

S type connector

Male (female housing) Female (male housing)
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No.
of

pins

5

9

13

17

21

MIC type connector

Male (female housing) Female (male housing)
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No.
of

pins

8

12

16

20

AMP040  type connector

Male (female housing) Female (male housing)
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No.
of

pins

8

12

AMP070 type connector

Male (female housing) Female (male housing)

CONNECTION TABLE FOR CONNECTOR PIN NUMBERS

No.
of

pins

2

L type connector

Male (female housing) Female (male housing)
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No.
of

pins

2

3

4

6

8

Automobile connector

Male (female housing) Female (male housing)
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No.
of

pins

5

6

Relay  connector

Male (female housing) Female (male housing)
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EXPLANATION OF CONTROL MECHANISM FOR ELECTRICAL
SYSTEM
The control mechanism for the electrical system consists of the monitor panel, and the engine throttle • pump
controller. The monitor panel and the engine throttle • pump controller all input the signals that are necessary,
and together with the signals selected by the monitor panel, the engine throttle • pump controller outputs or
inputs the necessary signals and controls the pump absorption torque and engine output.

EXPLANATION OF CONTROL MECHANISM FOR ELECTRICAL SYSTEM
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DISPLAY METHOD AND SPECIAL FUNCTIONS
OF MONITOR PANEL
1. Display on machine monitor

When the starting switch is turned on, all the monitor and gauge lamps light up for approximately 3 sec-
onds, and the buzzer sounds for approximately 1 second. During this time, the monitor itself carries out self
diagnosis, and after it has finished, it returns to the normal display.

2. Recording of abnormality codes and user code display function
a. All the abnormality data for the engine throttle controller, pump controller, and valve controller are

received by the monitor panel. When the monitor panel receives the data, it records the abnormality
data, and at the same time, depending on the nature of the abnormality, it displays the user code on the
time display panel or CALL on the service meter display to advise the operator of the action to take.
However, in cases of abnormalities which or not urgent and do not require the user code or CALL to be
displayed, only the content of the abnormality is recorded, and no display is given.

b. Types of user code and system.
E02 (PC-EPC system)
E03 (swing holding brake system)
E05 (governor motor system)

c. Displaying user code. If it becomes necessary to display the user code, the time displayed panel is
automatically switched to advise the operator to take the necessary action.

• Actual display (Example: Disconnection in the swing holding brake solenoid system)

DISPLAY METHOD AND SPECIAL FUNCTIONS OF MONITOR PANEL
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d. Display of trouble data
The monitor panel records both service codes which are included in the user code and service codes which
are not included. This data can be displayed on the time display as follows.

★ For details of the service codes that are not included in the user code, see ACTION TAKEN BY CONTROL-
LER WHEN ABNORMALITY OCCURS AND PROBLEMS ON MACHINE or the JUDGEMENT TABLE.

i) Method of displaying trouble data

Operation

1. To set to the trouble data display mode,
keep the TIME switch + L.H. travel
speed switch pressed for 2.5 seconds.
Note: It is possible to call it up at the fol-
lowing tiems.
1) In the normal mode.
2) In the user code display mode.
3) In the machine data monitoring

mode.
4) In the time adjustment mode.

2. To go to the next service code display,
press the time switch + R.H. working
mode switch.

3. To go back to the previous service code
display, press time switch + L.H. work-
ing mode switch.

Display

1. On the time display and service meter display, the service
code and number of hours (service meter hours) that
have elapsed since the occurrence of the abnormality are
displayed.

• Example of display: When E212 has occurred 12 hours
before (service meter).
1) Display of service code and elapsed time

2) If any abnormality exists at this time, the E mark is
displayed.



20-85

TROUBLESHOOTING DISPLAY METHOD AND SPECIAL FUNCTIONS OF MONITOR PANEL

Operation

4. To finish with the trouble data display
mode, keep the TIME switch + L.H.
travel speed switch pressed for 2.5 sec-
onds.

5. To erase the memory, keep the time
switch pressed, turn the starting switch
from OFF to ON, and keep the time
switch pressed for 5 seconds.

Display

3) If there is no abnormality code in memory

3. Machine data monitoring function
The input signals from the sensors and the output signals to drive the solenoid are displayed on the time
display and service meter display.

a. Method of displaying monitoring code

Operation

1. To set to the machine data monitoring
mode, do as follows.
Keep the time switch + knob button func-
tion switch pressed for 2.5 seconds.
Note:This is possible at the following
times.
1) During the normal mode
2) During the user code display mode
3) During the time adjustment mode
4) During the trouble data display

mode

Display

1. On the time display and service meter display, the moni-
toring code and data are displayed.

• Example of display
1) When engine speed is monitored (monitoring code

10)
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Operation

2. To go to the next monitoring code dis-
play, press the time switch + R.H. work-
ing mode switch.

3. To go back to the previous monitoring
code display, press the time switch +
L.H. working mode switch.

4. To finish with the machine data monitor-
ing code mode, keep the time switch +
knob button function switch pressed for
2.5 seconds.

Display

2) When displaying bit pattern
• For monitoring codes 08, 20 - 24, 36, 37, 47 - 49, 4A,

display the bit pattern.
• Example of monitoring code 20

• The code No. is displayed in the monitoring code por-
tion, and  the display lights up to display bit patterns
(1) - (6).

DISPLAY METHOD AND SPECIAL FUNCTIONS OF MONITOR PANEL

b. Table of machine data monitoring codes
★ For details of the B in the Unit column, see the bit pattern  chart in the next section.

No. Item Unit Name of component

01 Monitor model code - Monitor panel

02 Engine throttle • pump controller model code - Engine throttle • pump controller

03 Engine throttle • pump controller model code - Engine throttle • pump controller

08 S-Net component condition display B Engine throttle • pump controller

10 Engine speed 10 rpm Engine throttle • pump controller

11 Pump discharge pressure (F) input MPa(kg/cm2) Engine throttle • pump controller

12 Pump discharge pressure (R) input MPa(kg/cm2) Engine throttle • pump controller

13 PC-EPC current output 10 mA Engine throttle • pump controller

14 Spare 10 mA Engine throttle • pump controller

15 LS-EPC current output 10 mA Engine throttle • pump controller

16 No. 2 throttle command 10 mA Engine throttle • pump controller

20 Engine throttle • pump controller PPC oil pressure switch input
signal (1)

B Engine throttle • pump controller

21
Engine throttle • pump controller PPC oil pressure switch input
signal (2)(2) B Engine throttle • pump controller

22 Engine throttle • pump controller PPC oil pressure switch input
signal (3)

B Engine throttle • pump controller

23 Engine throttle • pump controller solenoid actuation B Engine throttle • pump controller

24 Input condition of sensor for engine throttle • pump controller
monitoring warning B Engine throttle • pump controller

30 Fuel control dial input value 10 mV Engine throttle • pump controller

31 Governor motor feedback potentiometer input value 10 mV Engine throttle • pump controller

32 VBB voltage (battery voltage) 100 mV Engine throttle • pump controller

33 Governor motor A phase current 10 mV Engine throttle • pump controller
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No. Item Unit Name of component

34 Governor motor B phase current 10 mV Engine throttle • pump controller

35 Battery relay output voltage 100 mV Engine throttle • pump controller

36 Engine throttle • pump controller input condition B Engine throttle • pump controller

37 Engine throttle • pump controller output condition B Engine throttle • pump controller

40 Engine speed 10 rpm Engine throttle • pump controller

41 Coolant temperature sensor voltage 10 mV Engine throttle • pump controller

 42 Fuel sensor input voltage 10 mV Engine throttle • pump controller

43 Battery charge input voltage 100 mV Engine throttle • pump controller

47 Monitor panel output 1 B Monitor panel

48 Monitor panel input 1 B Monitor panel

49 Monitor panel input 2 B Monitor panel

4A Monitor panel input 3 B Monitor panel

4C Monitor panel input4 B Monitor panel

c. Bit pattern chart
As shown in the diagram below, the time display has bit numbers which light up to show that the signal is
being transmitted. (For details, see METHOD OF DISPLAYING MONITORING CODE.)

Engine throttle • pump controller connected (ID=2)

Engine throttle • pump controller connected (ID=3)

Code Content Bit Details (condition when lighted up)

08 Connection of S-NET components

(1)

(2)

(3)

(4)

(5)

(6)
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Code Content Bit Details (condition when lighted up)

20
Input condition of engine throttle • pump
controller PPC switches

(1) Swing switch ON

(2) Travel switch ON

(3) Boom LOWER switch ON

(4) Boom RAISEswitch ON

(5) Arm IN switch ON

(6) Arm OUT switch ON

21
Input condition of engine throttle • pump
controller PPC switches and other switches

(1) Bucket CURL switch ON

(2) Bucket DUMP switch ON

(3) Swing lock switch ON

(4) Service switch On

(5) Model selection 5

(6) Swing prolix switch ON

22
Input condition of engine throttle • pump
controller mode selection and other switches.
Drive condition of governor

(1) Model selection 1 GND connected

(2) Model selection 2 GND connected

(3) Model selection 3 GND connected

(4) Model selection 4 GND connected

(5) Kerosene mode input GND connected

(6) Knob switch ON

23
Engine throttle • pump controller ON/OFF
solenoid valves

(1)

(2)
(Solenoid ON) Active mode OFF (STD
mode)

(3) Swing holding brake solenoid ON

(4) Pump merge/divider solenoid ON

(5) 2-stage relief solenoid ON

(6) Travel speed selector solenoid ON

24
Input condition 1 of sensor for engine throttle •
pump controller monitor warning

(1)
Above engine oil pressure sensor normal
(above set pressure)

(2)

(3) Radiator coolant level sensor abnormal

(4) Engine oil level sensor abnormal

(5) Hydraulic oil level sensor abnormal

(6) Air cleaner clogging sensor abnormal

36
Input condition of engine throttle • pump
controller

(1)

(2)

(3)

(4)

(5) Staring switch ON

(6)

Starting switch ON
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Code Content Bit Details (condition when lighted up)

37
Output condition of engine throttle •
pump controller

(1) Battery relay: Actuated

(2)

(3)

(4)

(5)

(6)

47 Monitor panel output condition 1

(1)

(2) Alarm buzzer: when machine is operated

(3) Wiper motor drive (R ): When actuated

(4) Wiper motor drive (L): When actuated

(5) Window washer driver: When actuated

(6)

48 Monitor panel input condition 1

(1) Wiper (ON): OFF

(2) Wiper (INT): OFF

(3) Wiper (washer): OFF

(4)

(5)

(6)

49 Monitor panel input condition 2

(1) KEY ON SW: OFF

(2) Terminal BR: Voltage Hi

(3) LIGHT SW: OFF

(4) Preheating switch: OFF

(5) START C: Sometimes turns ON

(6)
Monitor panel LED
lighting output: OFF

4A Monitor panel input condition 3

(1) Time switch: OFF

(2)
PPC oil pressure
Selector switch: OFF

(3)

(4)

(5) Swing lock switch: OFF

(6) Buzzer cancel switch: OFF
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4. Governor motor adjustment mode
This is used when adjusting the linkage between het governor motor and the injection pump. (For details of
the procedure, see TESTING AND ADJUSTING.)

5. Time adjustment mode
To adjust the time, do as follows.

Operation

1. To set to the time adjustment mode,
keep the time switch
depressed for 2.5 seconds.

2. Use the L.H. working mode switch to
advance the hour.

3. Use the R.H. working mode switch to
advance the minute.

4. To return to the time display mode use
the same procedure as in Step 1.

Display

1. The time mark portion flashes

 ★ The example shows the situation when setting to 12:34.

Operation

1. To set to the governor motor adjust-
ment mode, press the time switch + R.
H. travel speed switch + R.H. working
mode switch.

2. To return to the time display mode use
the same procedure as above.

Display

1.

2. Buzzer sounds once a second

Code Content Bit Details (condition when lighted up)

4C Monitor panel input condition 4

(1)

(2)
Wiper motor normal rotation relay output:
When specified voltage is abnormal

(3)
Wiper motor reverse rotation relay output:
When specified voltage is abnormal

(4)
Window washer motor driver output:
When specified voltage is abnormal

(5)

(6)
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Operation

1. To set to the telephone number input
mode, keep the time switch + auto-de-
celeration switch depressed for 2.5 sec-
onds.

2. When the time switch + L.H. working
mode switch are pressed, the position
moves two digits to the left each time.
When the time switch + R.H. working
mode switch are pressed, the position
moves two digits to the right each time.
The two digits flash.

3. When the time switch + R.H. travel
speed switch are pressed, the number
in the right digit of the two flashing digits
changes [0] - [9] - [blank] - [0], and when
the time switch + L.H. travel speed
switch are pressed, the number in the
left digit of the two flashing digits
changes in the same way.

4. After inputting the telephone number,
keep the time switch + auto-decelera-
tion switch pressed for 2.5 seconds to
return to the time mode (normal mode).
At the same time, the telephone number
is recorded.

6. Telephone number input
To input the telephone number, do as follows.

Display
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METHOD OF USING JUDGEMENT TABLE
This judgement is a tool to determine if the problem with the machine is caused by an abnormality in the electrical system
or by an abnormality in the hydraulic or mechanical system. The symptoms are then used to decide which troubleshoot-
ing table (E-OO, S-OO, C-OO, F-OO, H-OO, M-OO) matches the symptoms. The judgement table is designed so that it is
easy to determine from the user code and service code which troubleshooting table to go to.
★ The abnormality display (warning) given by the monitor panel leads directly to troubleshooting of the ma-

chine monitor (M-OO). (See troubleshooting of the machine monitor system)
1. When using judgement table for engine throttle • engine controller (governor control system) and engine related parts.
• If a service code is displayed on the monitor panel, go to the troubleshooting code at the bottom of the

judgement table (E-OO). (A • mark is put at the places where the failure mode and service code match.)
• If a problem has appeared but no service code is displayed on the monitor panel, go to the point where the

failure mode matches the troubleshooting code on the right of the judgement table (E-OO or S-OO).

<Example> Failure mode “Engine does not start”
Procedure: Check if the service code being displayed
on the monitor panel.

[Judgement]
1) If a service code is being displayed on the monitor panel, go to troubleshooting [E3:OO ] for the engine

throttle • pump controller  (governor control system).
2) If no service code is displayed on the monitor panel, and the engine does not start:

Starting motor rotates .............. Go to troubleshooting S-2 • of  mechanical systemCheck that starting motor rotates
Starting motor does not rotate . Go to troubleshooting E-8 of electrical system
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2. When using judgement table for engine throttle • pump controller (governor control system) and hydraulic related parts.
• If a service code is displayed on the monitor panel, go to the troubleshooting code at the bottom of the

judgement table (C-OO). (A • mark is put at the places where the failure mode and service code match.)
• If a problem has appeared but no service code is displayed on the monitor panel, go to the point where the failure

mode matches the input signals, and check the display for the input signal (the display at the place with a O mark.)
• If it is displayed normally, go to the troubleshooting code on the right of the judgement table (H-OO).
• If the input signal is not displayed on the monitor panel, go to the troubleshooting code at the bottom of the

judgement table (F-OO).

<Example> Failure mode “Upper structure does not swing”
Procedure: Check if the service code is being displayed on the monitor panel.

[Judgement]
1. If a service code is being displayed on the monitor panel, go to troubleshooting [E2:OO] for the engine

throttle • pump controller (pump control system).
2. If no service code is displayed on the monitor panel, and the upper structure does not swing:

• Check governor, pump There is a signal .............. Go to troubleshooting H-25 of mechanical system
• controller input signal There is no signal……Go to troubleshooting F- of governor, pump
  (Check in monitoring mode) controller input signal system (F mode for applicable system)
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METHOD OF USING TROUBLESHOOTING CHARTS

1. Category of troubleshooting code number

METHOD OF USING TROUBLESHOOTING CHARTS

.oNedoCgnitoohselbuorT tnenopmoC edocecivreS

-N metsysytilamronbanoitacinummocfognitoohselbuorT puorg812E

-E
pmup,ronrevogrofmetsyslacirtcelefognitoohselbuorT

)metsyslortnocronrevog(rellortnoc
puorg-3E

-S strapdetalerenignefognitoohselbuorT -

-C
pmup,ronrevogrofmetsyslacirtcelefognitoohselbuorT

)metsyslortnocpmup(rellortnoc
puorg-2E

-F
rellortnocpmup,ronrevogfognitoohselbuorT

)metsyslangistupni(
-

-H metsyslacinahcem,ciluardyhfognitoohselbuorT -

-M rotinomenihcamfognitoohselbuorT puorg-1E

2. Method of using troubleshooting table for each troubleshooting mode.
a. Troubleshooting code number and problem. The title of the troubleshooting chart gives the trouble-

shooting code, service code and failure mode (problem with the machine). (See example (1))
b. Distinguishing conditions. Even with the same failure mode (problem), the method of troubleshooting

may differ according to the model, component, or problem. In such cases, the failure mode (problem)
is further divided into sections marked with small letters (for example, a), so go to the appropriate
section to carry out troubleshooting. (See Example (3)) If the troubleshooting table is not divided into
sections, start the troubleshooting from the first check item in the failure mode.

c. method of following troubleshooting chart. (See Example (4))
i. Check or measure the item inside the left most box and, according to the answer, follow either the

YES line or the NO line to go to the next condition box. (Note: The number at the top right corner
of the condition box is an index number; it does not indicate the order to follow.)

ii. Following the YES or NO lines according to the results of the check or measurement will lead
finally to the Cause column. Check the cause and take the action given in the Remedy column on
the right.

iii. Below the condition box, there are the methods of inspection or measurement, and the judgement
values. If the judgement values below the condition box are correct or the answer to the question
inside the condition box is YES, follow the YES line. If the judgement value is not correct, or the
answer to the question in NO, then follow the NO line.

iv. Below the condition box is given the preparatory work needed for inspection and measurement,
and the judgement values. If this preparatory work is neglected, or the method of operation or
handling is mistaken, there is the danger that it may cause mistaken judgement or the equipment
may be damaged. Therefore, before starting inspection of measurement, always read the instruc-
tions carefully and start the work in order from the first item.

d. When carrying out troubleshooting for the failure mode (problem), precautions that apply to all the
items are given at the top of the page and marked with a ★. (See Example (2)) The precautions
marked ★ are not given in the condition box, but must always be followed then carrying out the check
inside the condition box.

e. When carrying out troubleshooting, prepare the necessary troubleshooting tools. For details, see
TOOLS FOR TESTING, ADJUSTING AND TROUBLESHOOTING.

f. Installation position, pin number. A diagram or chart is given for the connector type, installation posi-
tion, and connector pin number connection. When carrying out troubleshooting, see this chart for
details of the connector pin number and location for inspection and measurement of the wiring connec-
tor number appearing in the troubleshooting flow chart for each failure mode (problem).

OO

OO

OO

OO

OO

OO

OO

Troubleshooting of electrical system for engine throttle • pump
controller (governor control system)

Troubleshooting of electrical system for engine throttle • pump
controller (pump control system)

Troubleshooting of engine throttle • pump controller
(input signal system)

OO

OO

OO
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<Example>
(1) M-8 When starting switch is turned ON (engine stopped), basic check items flash
(2) ★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.

★ Always connect any disconnected connectors before going on to the next step.

(3) a) (coolant level) flashes

b) (engine oil level) flashes

(4)

METHOD OF USING TROUBLESHOOTING CHARTS

Table 1

Short connector Continuity

Connected Yes

Disconnected No

Cause

Defective coolant level
sensor system (see M-26)

Defective governor, pump
controller

Defective monitor panel

Defective contact, or
disconnection in wiring
harness between C16
(female) (8) -P08
(female) (1)

Defective contact, or
disconnection in wiring
harness between P08
(female) (2) - chassis ground

Remedy

-

Replace

Replace

Repair or
replace

Repair or
replace

1

Does display go out
when short connec-
tor is connected to
P08 (female)?

• Disconnect P08.
• Turn starting switch

ON.

2

Is there continuity
between P08 (female)
(2) and chassis?

• Turn starting switch
OFF.

• Disconnect P08.

YES

NO

YES

YES

YES

NO

NO

NO

3

Is continuity between
C16 (female) (8) and
chassis as shown in
table?

• Turn starting switch
OFF.

• disconnect C16, P08.
• ConnectrR discon-

nnect short connec-
tor to P08 (female).

4

Is bit (3) of
monitoring code 24
lighted up?

• Turn starting switch
ON.

• Set to monitoring
code 24.
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DETAILS OF TROUBLESHOOTING AND TROUBLESHOOTING
PROCEDURE
If there is a failure in the excavator, use the following procedure to determine which troubleshooting chart to use
to repair the failure.

When carrying out troubleshooting, ask the operator as much as possible about the condition of the machine,
and check the following items before starting.

1. Condition of controller connection (check with monitoring codes 02 - 03). The display should read 02:290
and 03:290. If not, check the model selection connector C09 and compare with the electrical schematic. If
monitoring codes 02 - 03 read “- - -“, continue with the following step.

2. Blown fuses.
3. Battery voltage (monitoring code 32). If the voltage is outside the standard range (see Standard Judgement

Table), carry out Troubleshooting Chart E-1.
4. Electricity generation (charge input) voltage (monitoring code 43).
The procedure for carrying out check item No. 3 is in Step 1a. and check item No. 4 begins at Step 1b. on the
following pages.

DETAILS OF TROUBLESHOOTING AND TROUBLESHOOTING PROCEDURE



20-97

TROUBLESHOOTING DETAILS OF TROUBLESHOOTING AND TROUBLESHOOTING PROCEDURE

The “S-NET” is the communication connection between the monitor panel and the controllers. If there is a
disconnection on short circuit in the S-NET, the controller will automatically go into a default mode. The following
chart illustrates what the outputs of the controllers will be in the default mode.
Default mode of the controllers when the monitor panel, pump controller, and engine throttle controller cannot
communicate through the S-NET.

edomteS lortnoCpmuP lortnocronrevoG
1 edomgnikroW edomO/G edomO/H
2 langiselttorhT LLUF LLUF
3 noitareleced-otuA )edomnoitareleced(NO )edomnoitareleced(NO
4 langiserutarepmettnalooC FFO -
5 edomytiroirP FFO -
6 edom.xamrewoP )elbissop.xamrewop(NO -
7 deepslevarT oL -
8 pugnimrawcitamotuA - )edompu-gnimrawcitamotua(NO

1. Procedure for checking monitor panel output signal
★ For details of operating the monitoring mode, see MONITOR PANEL DISPLAY AND SPECIAL FUNC-

TIONS.
a. To check the connection (S-NET) between the pump and engine throttle controller systems and the

monitor panel:
i. Set to the monitoring mode and display monitoring code 08.
ii. Bit (1) will light up if the pump control system is connected properly. Bit (2) will light up if the engine

governor control system is connected properly.
b. To check that the working mode signal is functioning properly:

i. Set to the monitoring mode and display monitoring code 16.
ii. Set the fuel control dial to maximum, then change the working modes and verify that the outputs

match the engine speeds listed in Table 1.
iii. Set to the monitoring mode and display monitoring code 10.
iv. Start the engine, switch the working modes and check that the engine rpm is within 60 rpm of the

engine speeds listed in Table 1.

Table 1

Working mode

Active mode

H/O

G/O, F/O

L/O

B/O

Operation

Work equipment

Travel

Work equipment

Travel

Work equipment

Travel

Work equipment

Travel

Work equipment

Travel

Swing lock off

Engine speed - high idling

Approx. 2300

Approx. 2300

Approx. 2300

Approx. 2400

Approx. 2100

Approx. 2100

Approx. 1750

Approx. 1750

Approx. 2100

Approx. 2100
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c. Checking travel speed selection signal
i. Set to the monitoring mode and display monitoring code 23.
ii. Change the speed selector switch to Hi or Mi and run the engine at 1500 rpm or above. Check

that bit (6) lights up when travelling at Hi or Mi (front or rear pump oil pressure: 17.7 - 23.5
MPa (180 - 240 kg/cm2).

2. Checking input signal of engine throttle $$ pump controller
★ Check the input signals for each controller as follows.

a. Pump control system.
i. Check input singal

(1) Check hydraulic switch
(a) Set to the monitoring mode and display monitoring codes 20 and 21.
(b) Operate each work equipment lever and check how the bit pattern lights up.

★ For details of the bit pattern chart, see MONITOR PANEL DISPLAY AND SPECIAL FUNCTIONS.
(2) Check speed sensor (check engine speed)

(a) Set to the monitoring mode and display monitoring code 10.
(b) Use the fuel control dial to change the speed and measure the speed when this

is done.
(3) Check pump discharge pressure sensor

(a) Set to the monitoring mode and display monitoring codes 11 and 12.
★ Code 11 is for the front pump and code 12 is for the rear pump.

(b) Refer to Table 2 and measure the hydraulic pressure at the front or rear pump.

Table 2 Pump merge/flow logic and pump actuated by control levers
Independent operation (basic flow merged)

noitarepotnednepednI
)degremwolfcisab(

yltnednepednidetarepolevarT
noitarepodnuopmocro

levarthtiwrehtegot

pmuptnorF pmupraeR pmuptnorF pmupraeR

levart.H.L u u

gniwS u u u

mrA u u u

mooB u u u

tekcuB u u u

levart.H.R u u

The pumps are only divided when the travel levers are operated either independently or
together. If the travel and any other operation is actuated, the pumps are merged.

(4) Check left hand joystick switch input signal

(a) Set to the monitoring mode and display monitoring code 22.
(b) Press the button on the left joystick and check that bit (6) lights up.
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ii. Check output signals
(1) Check LS-EPC solenoid output current

(a) Set to the monitoring mode and display monitoring code 15.
(b) Run the engine at high idling with all the levers at neutral and in the G/O or H/O mode,

and measure the current.
★ All levers at neutral: 900 ± 80 mA.
★ Engine at high idling, any lever operated, travel speed at Hi: 0 A.

(2) No. 2 throttle signal
(a) Set to the monitoring mode and display monitoring code 23.
(b) Use the procedure in Step 1.-b. for checking the monitor panel output signal, and

measure the engine speed.
(3) Checking ON n OFF solenoid condition

(a) Set to the monitoring mode and display monitoring code 23.
(b) Refer to Table 3 and check that the applicable bit lights up.

Table 3 Types of solenoid and conditions for actuation

★ Operate the lever slightly and not enough to move the machine.
(4) Check PC-EPC solenoid output current

(a) Set to the monitoring mode and display monitoring codes13.
(b) With the starting switch kept at the ON position (G/O mode), measure the current when the

fuel control dial is turned on the MAX position and the auto-deceleration is OFF.
• Start the engine, (G/O mode) and fuel control dial at MAX (auto-deceleration OFF), current should be 515

± 100mA.
b. Governor control system

i. Check input signal
(1) Check fuel control dial input voltage

(a) Set to the monitoring mode and display monitoring code 30.
(b) Measure the voltage when the fuel control dial is turned from low idling to high idling. (Voltage

will decrease.)
★ Voltage: 0.25 - 4.75 V

(2) Check governor potentiometer voltage
(a) Set to the monitoring mode and display monitoring code 31.
(b) Measure the potentiometer voltage when the fuel control dial is turned from low idling to high

idling, then move travel lever slightly. (Voltage will increase.)
★ Voltage: 0.5 - 4.2 V (Auto-deceleration OFF)

ii. Check output signal
(1) Check governor motor drive current

(a) Set to the monitoring mode and display monitoring codes 33 and 34.
★ Code 33 is the A phase and code 34 is the B phase.

(b) Measure the governor motor drive current when the fuel control dial is turned in the accelera-
tion direction and deceleration direction. (The current should change, then stabilize within
specification.)

★ Current 700 ± 70 mA

dionelosfoemaN noitidnocnoitautcA pusthgiltahttiB

edomevitcA FFOhctiwsedomevitcA )2(

ekarbgnidlohgniwS detareporeveltnempiuqekrowrogniwS ★ )3(

redivid/egrempmuP yltnednepednidetarepolevarT ★ )4(

feileregats-2 detareporevellevarT ★ )5(

rotcelesdeepslevarT
,iMroiHhctiwsrotcelesdeepslevarT

levartevomdnampr0051evobaenigne
ylthgilsrevel

)6(
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(2) Measure battery relay drive output voltage
(a) Set to the monitoring mode and display monitoring code 35.
(b) Measure the battery relay drive output voltage when the starting switch is turned from ON to OFF.
OR
(c) Set to the monitoring mode and display monitoring code 37.
(d) Check that bit (1) lights up when the starting switch is turned from ON to OFF.
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SERVICE CODE TABLE

SERVICE CODE TABLE

ecivreS
edoc

metsyslamronbA
resU
edoc

ecivreS
edoc

metsyslamronbA
resU
edoc

101E atadyrotsihrorreniytilamronbA

201E atademitniytilamronbA

301E V42htiwtcatnoc,tuptuorezzubnitiucrictrohS
evirdrezzubrofssenrahgniriw

401E detcetedgniggolcrenaelcriA

601E )iH(rosneserusserplioenigneniytilamronbA
detceted

801E C*501revoerutarepmetretaW

202E metsysdionelostcelesSLnitiucrictrohS

302E dionelosekarbgnidlohgniwsnitiucrictrohS
metsys

30E

402E dionelosredivid/egrempmupnitiucrictrohS
metsys

602E metsysdionelosdeepslevartnitiucrictrohS

212E metsysdionelostcelesSLninoitcennocsiD

312E dionelosekarbgnidlohgniwsninoitcennocsiD
metsys

412E dionelosredivid/egrempmupninoitcennocsiD
metsys

30E

612E metsysdionelosdeepslevartninoitcennosciD

712E tupninoitcelesledomnirorrE

812E rorreemitrevoesnopserkrowteN

222E metsysdionelosCPE-SLnitiucrictrohS

322E metsysdionelosCPE-SLninoitcennocsiD

422E metsysrosneserusserppmupFniytilamronbA

522E metsysrosneserusserppmupRniytilamronbA

622E
rewopmetsysrosneserusserpniytilamronbA

ecruos

722E rosnesdeepsenigneniytilamronbA

232E metsysdionelosCVTpmupFnitiucrictrohS 20E

332E metsysdionelosCVTpmupFninoitcennocsiD 20E

632E metsysdionelosCVTpmupRnitiucrictrohS 20E

732E metsysdionelosCVTpmupRninoitcennocsiD 20E

603E metsysretemoitnetopkcabdeefniytilamronbA

803E eulavtupnilaidlortnocleufniytilamronbA 50E

513E metsystuptuoyaleryrettabnitiucrictrohS

613E rotomronrevognituo-petS 50E

713E metsysrotomronrevogninoitcennocsiD 50E

813E metsysrotomronrevognitiucrictrohS

E03

E05

E05

E05

E02

E02

★ For E101 - E114 see troubleshooting for the
monitor panel system (M mode), for E203 -
E237 see troubleshooting for the engine throt-
tle • pump controller (pump control system) (C
mode), and for E306 - E318 see troubleshoot-
ing for the engine throttle • pump controller
(governor control system) (E mode).

PPC

PPC

PPC

PPC
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TROUBLESHOOTING OF COMMUNICATION ABNORMALITY
SYSTEM (N MODE)
N-1 [E218] Communications abnormality
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem has been removed.)

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on to the next step.

N-MODE
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�

N-MODE

Table 1

  01

  02

  03

Monitoring code

Monitor panel model code

Engine throttle • pump controller model code

Engine throttle • pump controller model code

Display

220

290

290

• When each controller is not connected to the network, “—-“ is displayed. If the correct letter or number is not
displayed (another model is displayed), there is an abnormality in the controller model selection.

Table 2

Monitoring code

Display

08 Network connection condition

• Light up when connected
� Engine throttle • pump controller; � Engine throttle • pump controller; � EPC valve controller
• Checks can be carried out with code 08 only when there is a disconnection in the network. When there is a

short circuit with the ground, the display does not change. Therefore, the basic situation is to use Table 1 to
check the connection condition when there is a short circuit with the ground.

N-1 Related electric circuit diagram
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TROUBLESHOOTING OF ENGINE THROTTLE • PUMP
CONTROLLER (GOVERNOR CONTROL SYSTEM) (E MODE)

POINTS TO REMEMBER WHEN CARRYING OUT TROUBLESHOOTING OF ENGINE
THROTTLE • PUMP CONTROLLER SYSTEM

1. Points to remember when there is an abnormality which is not displayed by a user code.
The engine is controlled by the engine throttle • pump controller. The problems that may occur with this
system include the following.
a. Idling speed is too high (too low)
b. High idling speed is too low
c. Auto-deceleration speed is too high (too low)
d. Engine speed for automatic warming-up operation is too high (too low)
e. There is hunting
f. Engine does not stop
If any abnormality occurs, and the abnormality is displayed on the time display portion of the monitor panel,
use the troubleshooting table to determine the appropriate troubleshooting flow chart from E-1 to E-12.
However, if there is any abnormality in the machine and no abnormality display is given, it is necessary to
determine whether the problem is in the mechanical system or in the electrical system. If the linkage be-
tween the governor motor and the injection pump is not properly adjusted, problems a. to f. listed above
may occur. Therefore, if there is no abnormality display, but one of the problems a. to f. above has occurred,
carry out troubleshooting as follows.

Disconnect the linkage as explained above, or check the adjustment and go to the troubleshooting flow
chart for the mechanical system or electrical system. For details of the procedure for adjusting the linkage,
see TESTING AND ADJUSTING.

2. Points to remember if abnormality returns to normal by itself
In the following two cases, there is a high probability that the same problem will occur again, so it is
desirable to follow up this problem carefully.
a. If any abnormality returns to normal by itself, or
b. If the connector is disconnected and the T-adapter is inserted, or if the T-adapter is removed and the

connector is returned to its original position when carrying out troubleshooting of the failure, and the
service code is no longer displayed, or if the monitor display returns to normal.

c. After completing troubleshooting, always erase the service code from memory.
3. User code memory retention function

When displaying the abnormality code in memory and carrying out troubleshooting, note down the content
of the display, then erase the display. After trying to re-enact the problem, carry out troubleshooting accord-
ing to the failure code that is displayed. (There are cases where mistaken operation or abnormalities that
occur when the connector is disconnected are recorded by the memory retention function. Erasing the data
in this way saves any wasted work.)

 E-MODE

Defective adjustment of governor motor
likage See TESTING AND ADJUSTING.

Go to troubleshooting E-9 - E-12 of elec-
trical system

Go to troubleshooting S-1 - S-16 of en-
gine system

1

If linkage between
governor motor and
injection pump is dis-
connected and pump
lever is operated by
hand or is fixed with
wire, does condition
return to normal?

• If engine does not
stop, push governor
lever to STOP
position and check if
engine stops.

YES
YES

NO

NO

2
If linkage between
governor motor and
injection pump is
disconnected, does
operation of governor
motor become
normal?

• With starting switch
at ON, operate fuel
control dial and wor-
king mode switch.



20-105

TROUBLESHOOTING

ACTION TAKEN BY CONTROLLER WHEN ABNORMALITY
OCCURS AND PROBLEMS ON MACHINE

E-MODE

User
code

E05

Service
code

E308

E317

E318

Abnormal system

Abnormality in fuel con-
trol dial input value

Abnormality (disconnec-
tion) in motor drive sys-
tem

Abnormality (short circuit)
in motor drive system

Nature of abnormality

1. Short circuit in wiring harness between C03 (7) - (14), (7) -
(17), (14) - (17)

2. Short circuit in wiring harness between E04 (1) - (2), (1) - (3),
(2) - (3)

3. Short circuit in wiring harness between E06 (1) - (2), (1) - (3),
(2) - (3)

4. Short circuit in wiring harness between C03 (7) - (4), (4) - (17)
5. Disconnection in wiring harness between C03 (7) - X07 (6) -

E06 (1)
6. Disconnection in wiring harness between C03 (4) - X07 (5) -

E06 (2)
7. Disconnection in wiring harness between C03 (17) - X07 (4) -

E06 (3)
8. Defective fuel control dial
9. Defective contact of C03, X07, E06 connectors

1. Disconnection inside governor motor
2. Disconnection in wiring harness between C02 (2) - E05 (1)
3. Disconnection in wiring harness between C02 (4) - E05 (3)
4. Disconnection in wiring harness between C02 (3) - E05 (2)
5. Disconnection in wiring harness between C02 (5) - E05 (4)
6. Defective contact of E05 connector

1. Short circuit inside governor motor
2. Wiring harness between C02 (2) - E05 (1) and between C02

(4) - E05 (3) short circuiting with wiring harness between C02
(3) - E05 (2)

3. Wiring harness between C02 (4) - E05 (3) and between C02
(2) - E05 (1) short circuiting with wiring harness between C02
(5) - E05 (4)

4. Wiring harness in Items 2 and 3 short circuiting with ground
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Condition when normal
(voltage, current, resistance)

Motor drive current: Hold: 0.7 A
Start: 0.84 A

Motor drive current: Hold: 0.7 A
Start: 0.84 A

Action by controller when
abnormality is detected

Maintains engine speed at
position of fuel control dial
immediately before abnor-
mality occurred

Takes no particular action

Sets motor drive current to 0

Problem that appears on machine
when there is abnormality

1. Does not become partial speed
when set at MAX position

2. Does not reach high idling when
set at partial speed

3. There are cases of hunting
4. Lacks output (max. speed of en-

gine is too low)

1. When there is a disconnection in
both the A phase and B phase at
the same time, the problem is
the same as for a short circuit in
the governor motor system

2. When there is a disconnection in
only one of A phase or B phase
1) Engine does not stop
2) Stops moving at position im-

mediately before failure, so
engine speed cannot be
controlled

3) There are cases of hunting

1. If during operation
1) Set to low idling
2) Engine does not stop
3) There are cases of hunting

2. When stopped
1) Engine starts, but stays at

low idling
2) Engine does not stop after

starting
3) There are cases of hunting

30C
)elamef( )elam(60E ecnatsiseR

eulav
)4(-)7( )2(-)1( -52.0 k7 q
)71(-)4( )3(-)2( -52.0 k7 q
)71(-)7( - -2 k3 q

- )3(-)1( -4 k6 q
neewteB
niphcae

sissahcdna
- M1.niM q

)elam(50E
20C

)elamef(
ecnatsiseR

eulav

)2(-)1( )3(-)2( -52.0 k7 q

)4(-)3( )5(-)4( -52.0 k7 q

)3(-)1( )4(-)2( 1.niM Mq

)49_)1( )5(-)2( 1.niM Mq

neewteB
,)2(,)1(snip

dna)4(,)3(
sissahc

neewteB
,)3(,)2(snip
)5(dna,)4(
sissahcdna

M1.niM q

)elam(50E
20C

)elamef(
ecnatsiseR

eulav

)2(-)1( )3(-)2( k7-52.0 q

)4(-)3( )5(-)4( k7-52.0 q

)3(-)1( )4(-)2( M1.niM q

)4(-)1( )5(-)2( M1.niM q

neewteB
,)2(,)1(snip

dna)4(,)3(
sissahc

neewteB
,)3(,)2(snip
)5(dna,)4(
sissahcdna

M1.niM q

No continuity

No continuity

No continuity

No continuity

No continuity

No continuity

No continuity
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User
code

 -

 -

 -

Service
code

E306

E315

E316

Abnormal system

Abnormality in feedback
potentiometer system

Abnormality (short circuit)
in battery relay output
system

Abnormality (step-out) in
motor

Nature of abnormality

1. Short circuit in wiring harness between C03 (7) - (14), (7) -
(17), (14) - (17)

2. Short circuit in wiring harness between E04 (1) - (2), (1) - (3),
(2) - (3)

3. Short circuit in wiring harness between E06 (1) - (2), (10 - (3),
(2) - (3)

4. Short circuit in wiring harness between C03 (7) - (4), (4) - (17)
5. Disconnection in wiring harness between C03 (7) - E04 (1)
6. Disconnection in wiring harness between C03 (14) - E04 (2)
7. Disconnection in wiring harness between C03 (17) - E04 (3)
8. Defective governor motor potentiometer
9. Defective contact of C03, E04 connectors

If excess current flows between C03 (1) and battery relay
★ This occurs only when turning starting switch to OFF and

stopping engine

1. Defective adjustment of rod or scuffing of loose spring

2. Abnormality in governor motor

3. Abnormality in govenor, pump controller

E-MODE

3. Abnormality in engine throttle • pump controller
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Condition when normal
(voltage, current, resistance)

Between C03 (1) and chassis: 20 - 30 V
★ Holds with the motor in the stop

position for 2 - 2.5 sec, returns to
the low idling position, the turns the
battery relay OFF.

1. Linkage adjustment correct

2. Must move lightly when connector is
removed

3. Normal

Action by controller when
abnormality is detected

Calculates position of motor
and carries out control from
value of voltage immediately
before abnormality occurred

Sets battery relay drive cur-
rent to 0

1. Displays when returning
from high idling to low
idling
★ Starts again (repeats

step-out)
2. In some cases it may not

display when returning
from partial speed to low
idling

Problem that appears on machine
when there is abnormality

1. Precision of engine speed con-
trol may be reduced.
For example:
1) Engine does not rise to high

idling speed (a little too low)
2) Engine does not go down to

low idling speed (a little too
high)

3) Defective engine speed for
autodeceleration or auto-
matic warming-up

4) Engine may not stop
★ The governor motor mo-

ves in the direction to stop
the engine, but the motor
may not move completely
to the position to stop the
engine.

5) There are cases of hunting

Engine does not stop

Engine speed cannot be controlled
(particularly at high idling), so there
is hunting

30C
)elamef(

40E
)elam(

ecnatsiseR
eulav

)41(-)7( )2(-)1( k7-52.0 q

)71(-)7( )3(-)2( k7-52.0 q

)71(-)41( - k3-2 q

- )3(-)1( k6-4 q

neewteB
niphcae

sissahcdna
- M1.niM q

E-MODE

No continuity
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JUDGEMENT TABLE FOR ENGINE THROTTLE •  PUMP
GOVERNOR (GOVERNOR CONTROL SYSTEM) AND ENGINE
RELATED PARTS

●● : This shows item to check with monitoring or machine monitor
● : This shows applicable item for service code

: This shows item that needs only checking with monitor
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ELECTRICAL CIRCUIT DIAGRAM FOR E MODE SYSTEM

E-MODE

20-111
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20-112
�



20-113

TROUBLESHOOTING

2

Is voltage between
fuse 1 and chassis
normal?

• Turn starting switch
ON.

• 20 - 30 V

E-1 Abnormality in engine throttle • pump controller power
source (controller LED is OFF)
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.

★ Check that fuse 1 is not blown.
★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on to the next step.
★ When the starting motor rotates correctly. (If the starting motor also does not rotate, go to E-8.)

Cause

Defective governor, pump
controller

Defective contact, or
disconnection in wiring
harness between fuse 1 and
C01 (female) (7) (13)

Defective contact, or
disconnection in wiring
harness between fuse 1-
H15 (2)-M14 (2) (1)-battery
relay M

Remedy

Replace

Repair or
replace

Repair or
replace

1

Is voltage between
C01 (7) (6) and
between C01 (12)
normal?

• Turn starting switch
ON.

• 20 - 30 V

YES

YES

NO

NO

E-1 Related electric circuit diagram

E-MODE
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E-2 [E308] Abnormality in fuel control dial input value is
displayed

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the
connector and inserting the T-adapter, or when removing the T-adapter and returning the connector
to its original position, if the service code E is not displayed, the problem has been removed.

★ Before carrying out troubleshooting, check that all the related
connectors are properly inserted.

★ Always connect any disconnected connectors before going
on the next step.

Cause

Defective engine throttle,
pump controller

Defective wiring harness in
system with defective
resistance

Defective fuel control dial

Remedy

Replace

Replace

Replace

1

Is resistance
between E06 (male)
(1)-(2), (2)-(3) as
show in Table 1?

• Turn starting switch
OFF.

• Disconnect E06

2

Is resistance between each
pin of C03 (female) (4) (7)
(17), or between each pin
and chassis as shown in
Table 1?

• Turn starting switch
OFF.

• Disconnect C03.

YES

YES

NO

NO

★ If E306 also occurs at the same time, check the wiring harness between C03 (female) (7) - E04 (female) (1)
short circuiting with ground or contact with other parts of the wiring harness.

Table 1

)elamef(30C )elam(40E
ecnatsiseR

eulav

)4(-)7( )2(-)1( k7-52.0 q

)71(-)4( )3(-)2( k7-52.0 q

)71(-)7( - k3-2 q

- )3(-)1( k6-4 q

hcaeneewteB
sissahcdnanip

- M1.niM q

E-2 Related electric circuit diagram

No continuity

Engine throttle, pump controller
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E-3 [E317] Abnormality (disconnection) in motor drive system
is displayed

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the
connector and inserting the T-adapter, or when removing the T-adapter and returning the connector
to its original position, if the service code E is not displayed, the problem has been removed.

★ During operation, if there is
1) a simultaneous disconnection in A phase and B phase:

a. the engine will run at low idling
b. the engine will not stop

2) a disconnection in either A phase or B phase, the engine speed will remain the same as before the
abnormality occured

★ If the problem occurs when the engine is stopped, the engine can be started, but is stays in low idling, or it
will not stop after it is started.
Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION
position).

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle,
pump controller

Defective wiring harness in
system with defective
resistance

Defective governor motor

Remedy

Replace

Replace

Replace

1

Is resistance between
each pin of E05
(male), or between
each pin and chassis
as shown in Table 1?

• Turn starting switch
OFF.

• Disconnect E05

2

Is resistance between
each pin of C02
(female), or between
each pin and chassis
as shown in Table 1?

• Turn starting switch
OFF.

• Disconnect C02.

YES

YES

NO

NO

Table 1

E-3 Related electric circuit diagram

50E
)elam(

20C
)elamef(

ecnatsiseR
eulav

)2(-)1( )3(-)2( k5.7-5.2 q

)4(-)3( )5(-)4( k5.7-5.2 q

E-MODE

Engine throttle pump controller
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E-4 [E318] Abnormality (short circuit) in motor drive system is
displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.

★ During operation, if there is
1. A simultaneous disconnection in A phase and B phase:

a. The engine will run at low idling
b. The engine will not stop

2. A disconnection in either A phase or B phase, the engine speed will remain the same as before the abnor-
mality occurred.

★ If the problem occurs when the engine is stopped, the engine can be started but it stays in low idling, or it
will not stop after it is started.
Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION
position).

★ Before carrying out troubleshooting, check that all related
connectors are properly inserted.

★ Always connect any disconnected connectors before going
on to the next step.

Cause

Defective engine throttle,
pump controller

Defective wiring harness in
system with defective
resistance

Defective governor motor

Remedy

Replace

Replace

Replace

1

Is resistance between
each pin of E05
(male), or between
each pin and chassis
as shown in Table 1?

• Turn starting switch
OFF.

• Disconnect E05

2

Is resistance between
each pin of C02
(female), or between
each pin and chassis
as shown in Table 1?

• Turn starting switch
OFF.

• Disconnect C02.

YES

YES

NO

NO

Table 1

E-4 Related electric circuit diagram

50E
)elam(

20C
)elamef(

ecnatsiseR
eulav

)2(-)1( )3(-)2( k5.7-5.2 q

)4(-)3( )5(-)4( k5.7-5.2 q

)3(-)1( )4(-)2( M1.niM q

)4(-)1( )5(-)2( M1.niM q

sissahcneewteB
snipdna

)4()3()2()1(

sissahcneewteB
snipdna

)5()4()3()2(
M1.niM q

E-MODE

No continuity

No continuity

No continuity

Engine throttle pump controller
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E-5 Related electric circuit diagram

E-5 [E306] Abnormality in feedback potentiometer system is
displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.

★  Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on to the next step.

★ If E308 also occurs at the same time, check the wiring harness between C03 (female) (7) - X07 (6) - E06
(female) (1) short circuiting with ground or contact with other parts of the wiring harness.

Cause

Defective engine throttle,
pump controller

Defective wiring harness in
system with defective
resistance

Defective governor motor

Remedy

Replace

Replace

Replace

1

Is resistance
between E06 (male)
(1) - (2), (2) - (3) as
shown in Table 1?

• Turn starting switch
OFF.

• Disconnect E04

2

Is resistance between
each pin of C03 (fema-le)
(4) (7) (14), or between
each pin and chassis as
shown in Table 1?

• Turn starting switch
OFF.

• Disconnect C03.

YES

YES

NO

NO

Table 1

30C
)elamef(

40E
)elam(

ecnatsiseR
eulav

)4(-)7( )2(-)1( k7-5.2 q

)71(-)41( )3(-)2( k7-5.2 q

)71(-)7( - k3-2 q

- )3(-)1( k6-4 q

sissahcneewteB
snipdna

sissahcneewteB
snipdna M1.niM q

E-MODE

No continuity-

E06

Engine throttle pump controller
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E-6 [E315] Abnormality (short circuit) in battery relay output
system is displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.
Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION
position).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on to the next step.
★ This only occurs when the engine is stopped and the starting switch is turned OFF.

E-MODE

Cause

Defective engine throttle,
pump controller

Defective battery relay

1) Contact between other
wiring harnees and
wiring harness between
C01 (female) (1)-H02 (9)-
battery relay BR.

2) When light is connected

Remedy

Replace

Replace

Replace

1

Is resistance
between C01
(female) (1) and
chassis normal?

• Between C01
(female) (1) and
chassis: Approx.
110X

• Turn starting switch
OFF.

• Disconnect C01.

2

Is resistance between
C01 (female) (1) and bat-
tery relay terminal BR,
and between wiring har-
ness and chassis normal?

• Between C01
(female) (1) and
battery relay BR:
Max 1X

• Between wiring
harness and chassis:
Min. 1 MX

• Turn starting switch
OFF.

• Disconnect C01 and
battery relay BR.

YES

YES

NO

NO

E-6 Related electric circuit diagram

Engine throttle pump controller
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E-7 [E316] Abnormality (step-out) in motor is displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if the service code E is not displayed, the problem has been removed.

★ If any other service code [E306] - [E318] has occurred at the same time, start troubleshooting from the code
except code [E316].

★ Check that the fuse is normal.
★ Read the precautions given in TESTING AND ADJUSTING, “Adjusting travel of governor motor lever”

before carrying out the troubleshooting.
★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on to the next step.

Cause

Go to applicable failure
mode

Defective engine throttle,
pump controller

1) Defective linkage
2) Defective injection pump

Defective governor motor

Defective governor linkage

Remedy

-

Replace

Adjust or
replace

Replace

Adjust (For
details, see
TESTING
AND AD-
JUSTING)

1

Are E306, E317, and
E318 displayed?

• Turn starting switch
ON. 2

Is adjustment of
linkage normal?

• Turn starting switch
ON.

• Turn autodecleration
OFF.

• Set to governor
motor adjustment
mode.

• See TESTING AND
ADJUSTING.

YES

YES

NO

NO

YES

YES

NO

NO

3

Operate fuel control
dial 0 rR MAX and
turn starting switch
OFF.
Is operation normal?

• Turn starting switch
ON.

• Turn auto decelera-
tion OFF.

4

Is there any scuffing
when spring rod is
moved to injection
pump end?

• Disconnect E05
• Disconnect linkage

at governor motor
end.

E-MODE

X02CH016
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E-8 Engine does not start
★ When starting motor does not rotate.
★ Check that fuse No. 14 is not blown before starting troubleshooting.
★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

E-MODE
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20-123
�

E-MODE

E-8 Related electric circuit diagram
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20-124

Controller model code

E-9 Engine speed is irregular

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

a) Idling speed is irregular

E-MODE

1

Is controller model
code as shown in
Table 1?

• Turn starting switch
ON.

• Set to monitoring
code 03 or 02.

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

YES

2

Is E218
displayed?

• Turn starting switch
ON.

3

When linkage is dis-
connected and motor
lever is placed at po-
sition engine low
idling?

• Turn starting switch
ON.

4

When linkage be-
tween governor motor
and pump is adjus-
ted, does condition
become normal?

• See TESTING AND
ADJUSTING.

Fuel control dial 5

Is voltage between
C03 (4) and (17)
normal and stable?

• At MIN : 4.0 - 4.75V

Potentiometer 6

Is voltage between
C03 (14) and (17)
normal and stable?

• At MIN: 2.9 - 3.3V

Starting motor signal  7

Is voltage between
C03 (8) and chassis
normal and stable?

• During operation?
20 - 30V

NO

Table 1

★ The diagram shows monitoring code 03.
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Cause

See N mode

Defective adjustment of
linkage

Defective injection pump

Defective governor motor

Defective contract of wiring
harness between starting
switch ACC-X07 (17)-C03
(female) (8), or defective
starting switch

See E-5

See E-2

See C-20

Remedy

Adjust

See S mode

Replace

Repair or
replace

-

-

-

E-MODE

E-9 Related electric circuit diagram
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b) There is hunting

1

Is controller model
code as shown in
Table 1?

• Turn starting switch
ON.

• Set to monitoring
code 03 or 02.

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

YES

2

Is E218
displayed?

• Turn starting switch
ON.

3

When linkage is dis-
connected and motor
lever is placed at po-
sition engine low
idling?

• Turn starting switch
ON.

• Turn fuel control dial
from MIN to MAX
and stop also at
midway position.

4

When linkage be-
tween governor motor
and pump is adjus-
ted, does condition
become normal?

Fuel control dial 5

Is voltage between
C03 (4) and (17)
normal and stable?

• At MIN
: 4.0 - 4.75V

• At MAX
: 0.25 - 1.0V

Potentiometer 6

Is voltage between
C03 (14) and (17)
normal and stable?

• At MIN
:2.9 - 3.3V

• At MAX
: 0.5 - 0.9V

Starting motor signal  7

Is voltage between
C03 (8) and chassis
normal and stable?

• During operation?
20 - 30V

E-MODE

NO

Controller model code

Table 1

★ The diagram shows monitoring code 03.
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Cause

See N mode

Defective adjustment of
linkage

Defective injection pump

Defective governor motor

Defective contract of wiring
harness between starting
switch ACC-X07 (17)-C03
(femal) (8), or defective
starting switch

See E-5

See E-2

See C-20

Remedy

Adjust

See S mode

Replace

Repair or
replace

-

-

-

E-MODE

E-9 Related electric circuit diagram
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1

Is controller model
code as shown in
Table 1?

• Turn starting switch
ON.

• Set to monitoring
code 03 or 02.

YES

YES

YES

YES

NO

NO

NO

NO

NO

YES

2

Is E218
displayed?

• Turn starting switch
ON.

3

Dows injection pump
lever contact FULL
stopper?

• Start engine.
• Set fuel control dial

to MAX
• H/O mode.

Fuel control dial 5

 Is voltage between
C03 (4) and (17)
normal and stable?

• At MIN
: 4.0 - 4.75V

• At MAX
: 0.25 - 1.0V

Potentiometer 6

Is voltage between
C03 (14) and (17)
normal and stable?

• At MIN
:2.9 - 3.3V

• At MAX
: 0.5 - 0.9V

E-10 Lack of output (engine high idling speed is too low)
★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

E-MODE

YES

YES

NO

8

When linkage between
governor motor and
pump is adjusted, oes
condition become
normal?

• See TESTING AND
ADJUSTING.

4

Is adjustment of
linkage between
governor motor and
pump normal?

Controller model code

Table 1

★ The diagram shows monitoring code 03.
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Cause

See N mode

Defective injection pump

Defective governor motor

Defective contact of wiring
harness between starting
switch ACC - X07 (17) - C03
(female) (8), or defective
starting switch

See E-5

See E-2

Defective adjustment of
governor motor linkage

See S mode

See C-20

Remedy

-

See S mode

Replace

Repair or
replace

  -

  -

  -

Adjust

  -

Starting motor signal  7

Is voltage between
C03 (8) and chassis
normal and stable?

• During operation?
20 - 30V

E-MODE

NO

YES

E-10 Related electric circuit diagram
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E-11 Engine does not stop

Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION
position).

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before goning on the next step.
★ Read the precautions given in TESTING AND ADJUSTING, "Adjusting travel of governor motor lever"

before carrying out the troubleshooting.

E-MODE

Controller model code

Table 1

★ The diagram shows monitoring code 03.
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E-11 Related electric circuit diagram

E-MODE

A13
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E-12 Defective operation of battery relay system (engine does not stop)
★ This only occurs when the engine is stopped and the starting switch is turned OFF.

Check with the engine stopped (push the fuel control lever of the fuel injection pump to the NO INJECTION
position).

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

E-12

Note 1: When the starting switch is ON, the controller end is OFF, but a voltage of approx. 20 - 30V is always
from starting switch BR, so if the voltage is measured at C01 (1), there is a voltage of 20 - 30V.

Cause

See E-6

Defective engine throttle,
pump controller

Defective battery relay

Disconnection in wiring
harness between C01
(female) (1) - battery
relay BR

When light is connected

Remedy

-

Replace

Replace

Replace

1

Is E315 displayed?

• Turn starting switch
ON.

Relay drive signal 2

Is display of monitor-
ing code 35 as shown
in Table 1?

• Turn starting switch
OFF.

• 20 - 30V

YES

YESNO

NO

NO

YES

2

Is resistance between
C01 (female) (1) and bat-
tery relay terminal BR,
and between wiring har-
ness and chassis normal?

• Between C01 (fe-
male) (1) and battery
relay BR: MAX. 1 q

• Between wiring har-
ness and chassis:
Max. 1 Mq

• Turn starting switch
OFF.

• Disconnect C01 and
battery relay BR.
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E-12 Related electric circuit diagram

E-MODE

A13
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TROUBLESHOOTING OF ENGINE SYSTEM (S MODE)

METHOD OF USING TROUBLESHOOTING CHARTS

This troubleshooting chart is divided into three sections: questions, check items, and troubleshooting. The
questions and check items are used to pinpoint high probability causes that can be located from the failure
symptoms or simple inspection without using troubleshooting tools.

Next, troubleshooting tools or direct inspection are used to check the high probability causes to make the final
confirmation.

Question
Sections (A) and (B) in the chart below corresponds to the items where the answers can be obtained

from the user. The items in (B) are items that can be obtained from the user, depending on the user’s level.
Check items

The serviceman carries out simple inspections to narrow down the causes. The items under (C) in the
chart below correspond to this. The serviceman narrows down the causes from information (A) that he has
obtained from the user and the results of (C) that he has obtained from his own inspection.
Troubleshooting

Troubleshooting is carried out in the order of probability, starting with the causes that have been marked
as having the highest probability from information gained from (A) and (B).
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The basic method of using the troubleshooting chart is as follows. Items listed for Question and Check Items
that have a relationship with the Cause items are marked with O, and of these, causes that have a high probabil-
ity are marked with OO.

Check each of the Questions and Check items in turn, and not the O and OO in the chart for items where the
problem appeared. The vertical column (Causes) that has the highest number of points is the most probable
cause, so start troubleshooting for that item to make the final confirmation of the cause.

1. For [Confirm recent repair history] in the Question section, ask the user, and mark the Cause column
with a Œ to use as reference for locating the cause of the failure. However, do not use this when
making calculation to narrow down the causes.

 2. Use the Œ in the Cause column as reference for [Degree of use (Operated for long period)] in the
Questions section as reference. As a rule, do not use it when calculating the points for locating the
cause, but it can be included in necessary to determine the order for troubleshooting.
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• Example of troubleshooting when exhaust gas is black
Let us assume that [Clogged air cleaner] is taken to be the cause of black exhaust gas. Three symptoms
have causal relationship with this problem: [Exhaust gas slowly became black], [Power slowly weaker], and
[Air cleaner clogging caution lamp flashes]. If we look from these three symptoms to find the causes, we
find that there is a relationship with five causes. Let us explain here the method of using this causal relation-
ship to pinpoint the most probable cause.
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S-1 Starting performance is poor
(starting always takes time)

★ Check that the monitor panel does not display any ab-
normality in the governor control system. General
causes why exhaust smoke comes out but engine
takes time to start.

• Defective electrical system
• Insufficient supply of fuel
• Insufficient intake of air
• Improper selection of fuel (At ambient temperature of

10°C or below, use ASTM D975 No. 1)
★ Battery charging rate

• The specific gravity should exceed the value for the
charging rate of 70% in the above table.

• In cold areas, the specific gravity must exceed the
value for the charging rate of 75% in the above table.

Charging rate

Ambient temperature

20°C

0°C

-10°C

100%

1.28

1.29

1.30

90%

1.26

1.27

1.28

80%

1.24

1.25

1.26

75%

1.23

1.24

1.25

70%

1.22

1.23

1.24

S-MODE
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S-2 Engine does not start
(1) Engine does not turn

General causes why engine does not turn
• Internal parts of engine seized
★ If internal parts of the engine are seized, carry out troubleshooting for “Engine stops during operation”.
• Defective electrical system
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(2) Engine turns but no exhaust smoke comes out (fuel is not being injected)

★ Check that the monitor panel does not display any abnormality in the governor control system.
General causes why engine turns but no exhaust smoke comes out
• Supply of fuel impossible
• Supply of fuel is extremely small
• Improper selection of fuel (particularly in winter)
★ For standard for fuel use, see FUEL, COOLANT and LUBRICANTS.
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(3) Exhaust smoke comes out but engine does not start (fuel is being injected)

General causes why exhaust smoke comes out but engine does not start
• Lack of rotating force due to defective electrical system
• Insufficient supply of fuel
• Insufficient intake of air
• Improper selection of fuel and oil
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S-3 Engine does not pick up smoothly (follow-up is poor)

★ Check that the monitor panel does not display any abnormality in the governor control system
General causes why engine does not pick up smoothly
• Insufficient intake of air
• Insufficient supply of fuel
• Improper condition of fuel injection
• Improper fuel used
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S-4 Engine stops during operations

★ Check that the monitor panel fuel level display shows that there is still fuel remaining
General causes why engine stops during operations
• Seized parts inside engine
• Insufficient supply of fuel
• Overheating
★ If there is overheating and the engine stops, carry out troubleshooting

for overheating
• Failure in main piston pump
★ If the engine stops because of a failure in the main piston pump,

carry out troubleshooting for the hydraulic system (H MODE)
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S-5 Engine does not rotate smoothly (hunting)

★ Check that the monitor panel does not display any abnormality in the governor control system
General causes why engine does not rotate smoothly
• air in fuel system
• Defective governor mechanism
• Defective electric governor mechanism
★ If hunting does not occur when the rod between the governor motor

and the injection pump is disconnected, troubleshoot by using
the electrical system troubleshooting (E Mode)



20-147

TROUBLESHOOTING S-MODE

S-6 Engine lacks output (no power)

★ Check that the monitor panel does not display any abnormality in the governor control system.
Measure the engine speed and judge if the cause is in the engine
or in the chassis.
General causes why engine lacks output
• Insufficient intake or air
• Insufficient supply of fuel
• Improper condition of  fuel injection
• Improper fuel used (if non-specified fuel is used, output drops)
• Lack of output due to overheating
★ If there is overheating and insufficient output,

carry out troubleshooting for overheating.
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S-7 Exhaust smoke is black
(incomplete combustion)

General causes why exhaust smoke is black
• Insufficient intake of air
• Improper condition of fuel injection
• Excessive injection of fuel
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S-8 Oil consumption is excessive (or exhaust smoke is blue)

★ Do not run the engine at idling for more than 20 minutes continuously. (Both low and high idling)
General causes why oil consumption is excessive
• Abnormal combustion of oil
• External leakage of oil
• Wear of lubrication system
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S-9 Oil becomes contaminated quickly

General causes why oil becomes contaminated quickly
• Intake of exhaust gas due to internal wear
• Clogging of lubrication passage
• Improper fuel
• Improper oil used
• Operation under excessive load
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S-10 Fuel consumption is excessive

General causes why fuel consumption is excessive
• Leakage of fuel
• Improper condition of fuel injection
• Excessive injection of fuel
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S-11 Oil is in coolant, or coolant spurts black, or coolant
level goes down

General causes why oil is in coolant
• Internal leakage in lubrication system
• Internal leakage in cooling system
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S-12 Oil pressure caution lamp lights up (drop in oil pressure)

★ Check that the monitor panel engine oil level lamp is not lighted up.
★ When the oil pressure sensor is normal (See M mode).
General causes why oil pressure lamp lights up
• Leakage, clogging, wear of lubrication system
• Defective oil pressure control
• Improper oil used (improper viscosity)
• Deterioration of oil due to overheating
★ For standard of engine oil selection, see FUEL, COOLANT AND LUBRICANTS.
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S-13 Oil level rises (coolant, fuel in oil)

★ If there is oil in the coolant, carry out troubleshooting for “Oil is in coolant”.
General causes why oil level rises
• Coolant in oil
• Fuel in oil (Diluted, and smells of diesel fuel)
• Entry of oil from other components
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S-14 Coolant temperature becomes too high (overheating)

★ Check that the monitor panel coolant level caution lamp is not lit.
★ When the monitor panel coolant temperature gauge is normal, go to troubleshooting of machine monitor

system (M mode).
General causes why coolant temperature becomes too high
• Lack of cooling air (deformation, damage of fan)
• Drop in heat dissipation efficiency
• Defective cooling circulation system
★ Carry out troubleshooting for chassis
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S-15 Abnormal noise is made

★ Judge if the noise is an internal noise or an external noise
General causes why abnormal noise is made
• Abnormality due to defective parts
• Abnormal combustion
• Air sucked in from intake system
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S-16 Vibration is excessive

★ If there is abnormal noise together with the vibration, carry out troubleshooting for “Abnormal noise is
made”.

General causes why vibration is excessive
• Defective parts (abnormal wear, breakage)
• Improper alignment
• Abnormal combustion
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TROUBLESHOOTING OF ENGINE THROTTLE • PUMP
CONTROLLER (PUMP CONTROL SYSTEM) (C-MODE)

POINTS TO REMEMBER WHEN TROUBLESHOOTING PUMP
CONTROLLER SYSTEM

1. Points to remember if abnormality returns to normal by itself
In the following case, there is a high probability that the same problem will occur again, so it is desirable to
follow up this problem carefully.
a. If any abnormality returns to normal by itself, or
b. If the connector is disconnected and the T-adapter is inserted, or if the T-adapter is removed and the

connector is returned to its original position when carrying out troubleshooting of the failure, and the
service code is no longer displayed, or if the monitor display returns to normal.

c. After completing troubleshooting, always erase the user code from memory.

2. User code memory retention function
When displaying the abnormality code in memory and carrying out troubleshooting, note down the content
of the display, then erase the display. After trying to re-enact the problem, carry out troubleshooting accord-
ing to the failure code that is displayed.
(There are cases where mistaken operation or abnormalities that occur when the connector is discon-
nected are recorded by the memory retention function. Erasing the data in this way saves any wasted
work).

C-MODE
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ACTION TAKEN BY CONTROLLER WHEN ABNORMALITY
OCCURS AND PROBLEMS ON MACHINE

User
code

E02

E03

Service
code

E232

E233

E203

E213

Abnormal system

Short circuit in pump
PC solenoid system

Disconnection in
pump PC solenoid
system

Short circuit in swing
holding brake sole-
noid system

Disconnection in
swing holding brake
solenoid system

Nature of abnormality

1. Short circuit with ground, short circuit inside front pump PC solenoid
2. Short circuit with power source, short circuit with ground in wiring

harness between controller C02 (8) and PC solenoid C13 (1) ((+)
side)

3. Short circuit with power source in wiring harness between controller
C02 (18) and PC solenoid C13 (2) ((-) side)

4. Defective engine throttle • pump controller

1. Disconnection, defective contact inside front pump PC solenoid
2. Disconnection, defective contact in wiring harness between control-

ler C02 (8) and PC solenoid C13 (1) ((+) side)
3. Disconnection, defective contact, short circuit with ground in wiring

harness between controller C02 (18) and PC solenoid C13 (2) ((-)
side)

4. Defective engine throttle • pump controller

1. Short circuit with ground, short circuit inside swing holding brake
solenoid

2. Short circuit with ground in wiring harness between controller C01
(3) and solenoid V04 (2) ((+) side)

3. Defective engine throttle • pump controller

1. Disconnection, defective contact inside swing holding brake sole-
noid

2. Disconnection, defective contact, short circuit with power source in wir-
ing harness between controller C01 (3) and solenoid V04 (2) ((+) side)

3. Disconnection, defective contact in wiring harness between sole-
noid V04 (1) and chassis ground((-) side)

4. Defective engine throttle • pump controller

C-MODE
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Condition when normal
(voltage, current, resistance)

• Resistance of solenoid:
7 - 14 q

• Resistance of solenoid;
7 -14 q

• Current: 1000mA (H/O mode,
auto-deceleration ON, levers at
neutral, fuel control dial at
MAX.)

• Resistance of solenoid:
20 - 60 q

• Resistance of solenoid:
20 - 60 q

Action by controller when abnormality
is detected

1. Makes output to solenoid 0.
2. Displays user code E02 on monitor panel.
★ If the abnormality is restored by the vi-

bration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out).

1. The current stops flowing to the solenoid,
so no particular action is taken.

2. If there is a short circuit with the ground at
the (-) end, the current (min. 1A) contin-
ues to flow to the solenoid.

3. It displays user code E02 on the monitor
panel.

★ If the abnormality is restored by the vibra-
tion of the machine, it resets the power
source to restor to the proper condition.
(However, the service code display does
not go out.)

1. Makes output to PC solenoid 0.
2. Displays user code E03 on monitor panel.
★ If the abnormality is restored by the vibra-

tion of the machine, it resets the power
source to restor to the proper condition.
(However, the service code display does
not go out.)

1. The current stops flowing to the PC sole-
noid, so no particular action is taken.

2. It displays user code E02 on the monitor
panel.

★ If the abnormality is restored by the vibra-
tion of the machine, it resets the power
source to restore to the proper condition.
(However, the service code display does
not go out.)

Problem that appears on machine
when there is abnormality

1. No current flows to the pump EPC
solenoid. Therefore, when the
load is large, there is a big drop in
the engine speed which may re-
sult in the engine stalling.

1. In the case of 1, it is the same as
E232.

2. In the case of 2, the current (min.
1A) continues to flow to the front
pump PC solenoid, so the output
of the front pump PC valve in-
creases and the overall speed be-
comes slower.

When the swing is operated, the
motor brake is not released, so the
upper structure does not swing.

Same as display E203.

C-MODE
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User
code

-

-

-

-

-

-

-

Service
code

E204

E205

E206

E207

E208

E214

E215

Abnormal system

Short circuit in pump
merge/divider
solenoid system

Short circuit in
2-stage relief
solenoid system

Short circuit in travel
speed solenoid
system

Short circuit in active
mode solenoid
system

Disconnection in
active mode solenoid
system

Disconnection in
pump merge/divider
solenoid system

Disconnection in
2-stage relief
solenoid system

Nature of abnormality

1. Short circuit with ground, short circuit inside pump merge/divider sole-
noid.

2. Short circuit with ground in wiring harness between controller C01 (2) and
solenoid V03 (2) ((+) side)

3. Defective engine throttle • pump controller

1. Short circuit with ground, short circuit inside 2-stage relief solenoid.
2. Short circuit with ground in wiring harness between controller C01 (1) and

solenoid V05 (2) ((+) side)
3. Defective engine throttle • pump controller

1. Short circuit with ground in wiring harness between controller C01 (9) and
solenoid V06 ((+) side)

3. Defective engine throttle • pump controller

1. Short circuit with ground, short circuit inside active mode solenoid
2. Short circuit with ground in wiring harness between controller C01(8) and

solenoid V02 (2) ((+) side)
3. Defective engine throttle • pump controller.

1. Defective contact, disconnection inside active mode solenoid
2. Defective contact, disconnection, contact with power source in wiring har-

ness between controller C01 (8) and solenoid V02 (2) ((+) side)
3. Defective contact, disconnection in wiring harness between solenoid V02

(1) and chassis ground ((-) side)
4. Defective engine throttle • pump controller

1. Disconnection, defective contact inside pump merge/divider solenoid
2. Disconnection, defective contact, short circuit with power source in wiring

harness between controller C01(2) and solenoid V03 (2) ((+) side)
3. Disconnection, defective contact in wiring harness between solenoid V03

(2) and chassis ground ((-) side)

1. Disconnection, defective contact inside 2-stage relief solenoid
2. Disconnection, defective contact, short circuit with power source in wiring

harness between controller C01(10) and solenoid V05(2) ((+) side)
3. Disconnection, defective contact in wiring harness between solenoid V05

(1) and chassis ground ((-) side)
4. Defective engine throttle • pump controller

C-MODE
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Condition when normal
(voltage, current, resistance)

• Resistance of solenoid:
20 - 60 q

• Resistance of solenoid:
20 - 60 q

• Resistance of solenoid:
20 - 60 q

• Resistance of solenoid:
20 - 60 q

• Resistance of solenoid:
20 - 60 q

• Resitance of solenoid:
20 - 60 q

• Resitance of solenoid:
20 - 60 q

Action by controller when abnormality
is detected

1. Makes output to solenoid 0.
★ If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

1. Makes output to solenoid 0.
★ If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

1. Makes output to solenoid 0.
★ If the abnormality is restored by the

vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

1. The current stops flowing to the sole-
noid, so no particular action is taken.

★ If the abnormality is restored by the
vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

1. The current stops flowing to the sole-
noid, so no particular action is taken.

★ If the abnormality is restored by the
vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

1. The current stops flowing to the sole-
noid, so no particular action is taken.

★ If the abnormality is restored by the
vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

1. The current stops flowing to the sole-
noid, so no particular action is taken.

★ If the abnormality is restored by the
vibration of the machine, it resets the
power source to restore to the proper
condition. (However, the service code
display does not go out.)

Problem that appears on machine
when there is abnormality

The pump merge/divider valve
continues to merge the oil flow.
1. In the L/O modes, the work

equipment and swing speeds
become faster.

2. The steering is difficult to
turn.

There is no power when travel-
ling or when power max. func-
tion is used (relief pressure is
not increased).

Even if the travel speed is
switched, the travel speed does
not change (travel motor swash
plate angle MAX).

In the standard mode (active
mode OFF), the boom LOWER
speed becomes faster.

Same content as display for E208

Same content as display for E204

Same content as display for E205

C-MODE
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User
code

-

-

-

-

-

-

Service
code

E216

E217

E218

E222

E223

E224

Abnormal system

Disconnection in
travel speed sole-
noid system

Model selection in-
put error

Network response
overtime error

Short circuit in LS-
EPC solenoid sys-
tem

Disconnection in
LS-EPC solenoid
system

Abnormality in front
pump pressure sen-
sor system

Nature of abnormality

1. Disconnection, defective contact inside travel speed solenoid
2. Disconnection, defective contact, short circuit with power source

in wiring harness between controller C01 (9) and solenoid V06 (2)
((+) side)

3. Disconnection, defective contact in wiring harness between sole-
noid V06 (1) and chassis ground ((-) side)

4. Defective engine throttle • pump controller

1. Disconnection, defective contact, short circuit with ground in
model selection wiring harness C17 (5) (6) (7) (13) (14)

2. Defective engine throttle • pump controller

1. Disconnection, short circuit, short circuit with ground in network
wiring harness

2. Defective engine throttle • pump controller

1. Short circuit with ground, short circuit inside LS-EPC solenoid
2. Short circuit with power source, short circuit with ground in wiring

harness between controller C02 (7) and solenoid C10 (1) ((+)
side)

3. Short circuit with power source in wiring harness between control-
ler C02 (17) and solenoid C10 (2) ((-) side)

4. Defective engine throttle • pump controller

1. Disconnection, defective contact inside LS-EPC solenoid
2. Disconnection, defective contact inside wiring harness between

controller C02 (7) and solenoid C10 (1) ((+) side)
3. Disconnection, defective contact, short circuit with ground in wir-

ing harness between controller C02 (17) and solenoid C10 (2) ((-
) side)

4. Defective engine throttle • pump controller

1. Disconnection, defective contact, short circuit, short circuit with
ground inside front pump pressure sensor.

2. Disconnection, defective contact, short circuit in wiring harness
between controller C03 (6) and pressure sensor C08 (2) ((+) side)
and between C03 (16) and C08 ((-) side)

3. Disconnection, defective contact, short circuit with power source,
short circuit with ground in wiring harness between controller C03
(3) and pressure sensor C08 (3) (SIG side)

4. Defective engine throttle • pump controller

C-MODE
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Condition when normal
(voltage, current, resistance)

• Resistance of solenoid:
20 -60 

• Between C17 (6) and
chassis: Max 1 .
Between C17 (5), (7),
(13), (14) and chassis: No
continuity

• Resistance of solenoid:
7 - 14 

• Current: Approximately
900 mA (Levers at
neutral, low idling)

• Between C03 (3) and
(16): 0.5 - 4.5 V

• Between C03 (6) and
(16): 18 -28 V

• Between C03 (female) (3)
and (16), (3) and chassis

• Resistance: No continuity
(Disconnect connectors
C03 and C08)

Action by controller when abnormality
is detected

1. The current stops flowing to the sole-
noid, so no particular action is taken

★ If the abnormality is restored by the
vibration of the machine, it resets the
power source to restore the proper
condition. (However, the service
code display does not go out).

Detects abnormality in input
1. Retains data when starting switch is

ON

When communications are impossible
with the monitor, control is carried out
with the following settings:
1. Working mode: G/O
2. Priority mode: OFF
3. Travel speed: Lo
4. Auto-deceleration: ON
5. Power Max: ON (other are as usual)

1. Makes output to LS-EPC solenoid 0.
★ If the abnormality is restored by vibration of

the machine, it resets the power source to
restore to the proper condition. (However,
the service code display does not go out).

1. The current stops flowing to the LS-EPC
solenoid, so no particular action is taken

2. If there is a short circuit with the ground
at the (-) end, the current (min 1A) con-
tinues to flow to the LS-EPC solenoid.

★ If the abnormality is restored by the vibration
of the machine, it resets the power source to
restore to the proper condition. (However, the
service code display does not go out.)

1. Takes front pump pressure as 0 MPa
(0kg/cm2) when actuating

★ If the abnormality is restored by the vibration
of the machine, it resets the power source to
restore to the proper condition. (However, the
service code display does not go out).

Problem that appears on machine
when there is abnormality

Same content as display for
E206

1. Engine stalls, or
2. Work equipment, swing,

travel speeds are all slow and
there is no power

1. Even when travel is operated, the
power max. function does not work

2. The swift speed-down func-
tion does not work

3. The auto-deceleration cannot
be canceled

4. The travel speed does not increase
5. The priority mode has no effect
6. The automatic mode has no effect

1. The Mi and Lo travel speed is
too fast

2. In L/O and F/O modes, the
work equipment and swing
speed is too fast

1. In the case of 1, it is the same
as E222

2. In the case of 2, electric current
(min 1A) continues to flow to
the LS-EPC solenoid, so the
work equipment, travel, and
swing speeds are slow

The travel speed does not auto-
matically shift (it does not
change from Hi to Lo)
★ If the button is operated

manually, the panel display is
switched

C-MODE
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User
code

-

-

-

Service
code

E225

E226

E227

Abnormal system

Abnormality in rear
pump pressure sen-
sor system

Abnormality in pres-
sure sensor power
source system

Abnormality in
speed sensor
system

Nature of abnormality

1. Disconnection, defective contact, short circuit, short circuit with
ground inside rear pump pressure sensor

2. Disconnection, defective contact, short circuit in wiring harness
between controller C03 (6) and pressure sensor C07 (2) ((+)side)

3. Disconnection, defective contact, short circuit with power source,
short circuit with ground in wiring harness between controller C03
(13) and pressure sensor C07 (3) (SIG side)

4. Defective engine throttle • pump controller

1. Short circuit, short circuit with ground inside front pump pressure
sensor or rear pump pressure sensor

2. Short circuit, short circuit with ground in wiring harness between
controller C03 (6) and front pressure sensor C08 (2) or rear pres-
sure sensor C07 (2) ((+)side)

3. Defective engine throttle •pump controller

1. Disconnection, defective contact, short circuit inside engine
speed sensor

2. Disconnection, defective contact, short circuit with ground in wir-
ing harness between controller C16 (1) and speed sensor E07 (2)
((-) side) and between C16 (2) and E07 (1) (SIG side)

3. Defective engine throttle • pump controller
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Condition when normal
(voltage, current, resistance)

• Between C03 (13) and
(16): 0.5 - 4.5 V

• Between C03 (6) and
(16): 18 - 28 V

• Between C03 (female)
(13) and (16), (13) and
chassis

• Resistance: No continuity
(Disconnect connectors
C03 and C07)

• Voltage between C03 (6)
and (16): 18 -28 V

• Resistance: 500 - 1000 W
• Voltage (AC range): 0.5 -

3.0 V (engine started)

Action by controller when abnormality
is detected

1. Takes front pump pressure as 0
MPa (0 kg/cm2)  when actuating

★ If the abnormality is restored by the
vibration of the machine, it resets
the power source to restore to the
proper condition. (However, the
service code display does not go
out).

Takes front pump and rear pump pres-
sure as 0 MPa (0 kg/cm2) when actuat-
ing

It functions in the equivalent of the G/O
mode (the speed rises)

Problem that appears on machine
when there is abnormality

The travel speed does not auto-
matically shift (it does not
change from Hi to Lo)
★ If the button is operated

manually, the panel display is
switched.

The travel speed does not auto-
matically shift (it does not
change from Hi to Lo)
★ If the button is operated

manually, the panel display is
switched)

It operates about the same as
G/O mode (prolix) (the power is
slightly lower)
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JUDGEMENT TABLE FOR ENGINE THROTTLE • PUMP
CONTROLLER (PUMP CONTROL SYSTEM) AND HYDRAULIC
RELATED PARTS
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★ If service code E218 (abnormality in network system) is displayed, go to troubleshooting for N mode.

C-MODE
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ELECTICAL CIRCUIT DIAGRAM FOR C MODE AND F MODE

C-MODE
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C-1 Abnormality in controller power source system
(controller LED is OFF)

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ Check that fuse 1 is not blown.
★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.
★ When the starting motor rotates normally. (If the starting motor also does not rotate, go to E-8).

Cause

Defective engine throttle • pump
controller

Defective contact, or disconnection in
wiring harness between fuse 1 and
C01 (female) (7) (13)

Defective contact, or disconnection in
wiring harness between fuse 1 - H15
(2) - M14 (2) (1) - battery relay M

Remedy

Replace

Repair or
replace

Repair or
replace

YES

1

Is voltage between
C01 (7) (6) and
between C01 (12)
normal?

• Turn starting switch
ON.

• 20 - 30 V

2

Is voltage between
fuse 1 and chassis
normal?

• Turn starting switch
ON.

• 20 - 30V

YES

NO

C-MODE

C-1 Related electric circuit diagram

Battery

Engine throttle pump controller
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C-2 [E232] Short circuit in pump EPC solenoid system is
displayed

★ This troubleshooting is carried out when there is still an abnormality, so when disconnection the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If is not displayed, the problem had been removed).

★ Always turn the pump prolix switch OFF.
★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

C-MODE

Table 1

Table 2

2.oNgnitoohselbuorT 3.oNgnitoohselbuorT 4.oNgnitoohselbuorT eulavecnatsiseR

)2(-)1()elam(31CneewteB )81(-)8()elamef(20CneewteB )4(-)3()elamef(50CneewteB 22-01 q

sissahc-)1()elam(31CneewteB sissahc-)8()elamef(20CneewteB sissahc-)3()elamef(50CneewteB M1.niM q

5.oNgnitoohselbuorT eulavecnatsiseR

)4(-)2(,)3(-)1()elam(50CneewteB 1.xaM q

sissahc-)4()3()2()1()elam(50CneewteB M1.niM q

No 1 No 2 No 3

No 4

7 - 14
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C-2 Related electric circuit diagram

C-MODE
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C-3 [E233] Disconnection in PC-EPC solenoid system is
displayed

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ If there is a disconnection in the solenoid or wiring harness, no current flows to the solenoid. If the No. 2 pin
of the solenoid is short circuiting with the ground, the current (approximately 1A) continues to flow to the
solenoid.

★ Always turn the pump prolix switch OFF.
★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Table 1

Table 2

2.oNgnitoohselbuorT 3.oNgnitoohselbuorT 4.oNgnitoohselbuorT eulavecnatsiseR

)2(-)1()elam(31CneewteB )81(-)8()elamef(20CneewteB )4(-)3()elamef(50CneewteB 22-01 q

sissahc-)2()elam(31CneewteB sissahc-)81()elamef(20CneewteB sissahc-)4()elamef(50CneewteB M1.niM q

5.oNgnitoohselbuorT eulavecnatsiseR

)4(-)2(,)3(-)1()elam(50CneewteB 1.xaM q

sissahc-)4()3()2()1()elam(50CneewteB M1.niM q

C-MODE

No 1 No 2 No 3

7 - 14

No 4
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C-3 Related electric circuit diagram
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C-4 [213] Disconnection in swing holding brake solenoid
system is displayed

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

C-MODE

Table 1

Between V04 (male) (1) - (2) 20 -60 

Between V04 (male) (2) - chassis No continuity
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C-4 Related electric circuit diagram

A26

A05 (KESI)
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C-5 [E203] Short circuit in swing holding brake solenoid system
is displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ Always turn the swing lock prolix switch OFF, then turn the swing lock switch OFF before checking.
★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Note: When the swing prolix switch is operated, error [E203] is detected, but this is not a failure.
Note: If error [E203] is generated when the swing lock is operated, carry out troubleshooting F-9 for failure

in the swing lock signal input system.

Table 1

Troubleshooting No. 3 Voltage Measurement conditions

Between A26 (1) - chassis 0 - 10 V 4 - 5 sec after all levers placed at neutral

20 -30 V Swing or work equipment lever operated slightly
(not enough to move swing or work equipment)

C-5
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C-5 Related electric circuit diagram

A26

A05 (KESI)
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C-6 [E204] Short circuit in pump merge/divider solenoid system
is displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E

★ Before carrying out troubleshooting, check that all related connectors are properly iserted.
★ Always connect any disconnected connectors before going on the next step.

Table 1

)2(-)1()elam(20VneewteB 06-02 q

sissahc-)2()elam(20VneewteB M1.niM q

V03

V03 No continuity

C-6 Related electric circuit diagram

A04 (KESI)
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C-7 [E214] Disconnection in pump merge/divider solenoid
system is displayed

★ This troubleshooting is carried out when there is still an abnormality, so when disconnectin the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

C-7 Related electric circuit diagram

A04 (KESI)
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C-8 [E207] Short circuit in active mode solenoid system is
displayed

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

C-MODE

)2(-)1()elam(40VneewteB 06-02 q

sissahc-)2()elam(40VneewteB M1.niM q

Table 1

C-8 Related electric circuit diagram

V02

V02

No contuininity

A03 (KESI)
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C-9 [E208] Disconnection in active mode solenoid system is
displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

C-MODE

C-9 Related electric circuit diagram

A03 (KESI)
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TROUBLESHOOTING C-MODE

C-10 [E206] Short circuit in travel speed solenoid system is
displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
e service code is displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle • pump
controller

Short circuit with chassis ground in
wiring harness between C01 (female)
(8) and V06 (female) (2)

Defective pump merge/divider
solenoid (internal short circuit or short
circuit with ground)

Remedy

Replace

Repair or
replace

Replace

YES

1

Interchange
connector with other
solenoid. Is [E206]
displayed?

• Turn starting switch
OFF.

• Interchange V06 with
other connector.

• Start engine
• Travel speed switch

at Hi or Mi.
• Operate the lever

slightly but not
enough to move the
machine.

2

Is resistance
between V03 (male)
(1) and (2), (2) and
chassis as shown in
Table 1?

• Turn starting switch
OFF.

• Disconnect V06

3

Is resistance
between C01
(female) (2) and
chassis normal?

• Turn starting switch
OFF.

• Disconnect C01
• 20 - 60 q

YES

YES

NO

NO

NO

Table 1

)2(-)1()elam(30VneewteB 06-02 q

sissahc-)2()elam(30VneewteB M1.niM q

V06

V06

C-10 Related electric circuit diagram

A07 (KESI)
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TROUBLESHOOTING C-MODE

C-13 [E215] Disconnection in 2-stage relief solenoid system is
displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service is displayed. (If it is not displayed, the problem has been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

C-13 Related electric circuit diagram

AØ6 (KESI)
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TROUBLESHOOTING

yalpsidedocledoM yalpsidtupnilangisnoitcelesledoM
30,20sedocgnirotinoM 12edocgnirotinoM 22edocgnirotinoM

C-MODE

C-14 [E217] Model selection input error is displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective model selection connector,
or disconnection, short circuit with
ground, or short circuit in witing
harness wh4ere voltage is defective

Remedy

Replace

Repair or
replace

YES
1

Is monitoring mode
display as shown in
Table 1?

• Turn starting switch
ON.

• Set to monitoring
codes [02, 03 and
[21,22].

2

Is voltage between
C17 (5) (6) (7) (13)
(14) and chassis as
shown in Table 2?

• Turn starting switch
ON.

YES

NO

NO

71C sissahc-)5(neewteB sissahc-)6(neewteB sissahc-)7(neewteB sissahc-)31(neewteB sissahc-)41(neewteB

egatloV V1.xaM V1.xaM V03-02 V1.xaM V03-02

Table 1 Monitoring code display

★ The diagram shows monitoring code 03.
★ Check the bit pattern display marked with r.

Table 2 Voltage of wiring harness
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TROUBLESHOOTING C-MODE

C-14 Related electric circuit diagram
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TROUBLESHOOTING

C-15 [E222] Short circuit in LS-EPC solenoid system is
displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Short circuit with ground or short
circuit with power source in wiring
harness between C02 (female) (7) -
C10 (female) (1), or short circuit with
power source in wiring harness
between C02 (female) (17) - C10
(female) (2)

Defective LS-EPC solenoid (internal
short circuit with ground or short
circuit with power source)

Remedy

Replace

Repair or
replace

Replace

YES
1

Is resistance
between C10 (male)
(1) and (2), (1) and
chassis as shown in
Table 1?

• Turn starting switch
OFF.

• Disconnect C10

2

Is resistance
between C02
(female) (7) and (17),
(7) and chassis as
shown in Table 1?

• Turn starting switch
OFF.

• Cisconnect C02

YES

NO

C-15 Related electric circuit diagram

C-MODE

NO

Table 1

1.oNgnitoohselbuorT 2.oNgnitoohselbuorT eulavecnatsiseR

)2(-)1()elam(01CneewteB )71(-)7()elamef(20CneewteB 06-02 q

sissahc-)1()elam(01CneewteB sissahc-)7()elamef(20CneewteB M1.niM q

7 - 14 

No continuity

Engine throttle pump controller
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TROUBLESHOOTING

C-16 [E223] Disconnection in LS-EPC solenoid system is
displayed

Cause

Defective engine throttle
- pump controller

Defect contact or short circuit with
chassis ground in wiring harness
between C02 (female) (7) and C10
(female) (1), or defective contact,
short circuit with ground, or
disconnection in wiring harness
between C02 (female) (17) - C10
(female) (2)

Defective LS-EPS solenoid (internal
disconnection, defective contact, or
short circuit with ground)

Remedy

Replace

Repair or
replace

Replace

YES
1

Is resistance
between C10 (male)
(1) and (2), (2) and
chassis as shown in
Table 1?

• Turn starting switch
OFF.

• Disconnect C10.

2

Is resistance
between C02
(female) (7) and (17),
(17) and chassis as
shown in Table 1?

• Turn starting switch
OFF.

• Disconnect C02.

YES

NO

C-16 Related electric circuit diagram

C-MODE

NO

Table 1

1.oNgnitoohselbuorT 2.oNgnitoohselbuorT eulavecnatsiseR

)2(-)1()elam(01CneewteB )71(-)7()elamef(20CneewteB 06-02 q

sissahc-)1()elam(01CneewteB sissahc-)7()elamef(20CneewteB M1.niM q

7 - 14 

No continuity

Engine throttle pump controller
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TROUBLESHOOTING

C-17 [E224] Abnormality in front pump pressure sensor system
is displayed

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Short circuit with power source,
defective contact, or disconnection in
wiring harness between C03 (female)
(3) - C08 (female) (3)

Short circuit with ground, defective
contact, or disconnection in wiring
harness between C03 (female) (16)
and C08 (female) (1)

Short circuit with ground, defective
contact, or disconnection in wiring
harness between C03 (female) (6)
and C08 (female) (2)

Defective front pump pressure sensor
(internal disconnection, defective
contact, short circuit, or short circuit
with ground)

Remedy

Replace

Repair or
replace

Repair or
replace

Repair or
replace

Replace

YES

1

Interchange con-
nector with rear pump
pressure sensor. Is
[E244] displayd?

• Turn starting switch
OFF.

• Interchange C07 with
C08.

• Engine at high idling.

2

Is voltage between
C08 (2) and (1)
normal?

• Turn starting switch
ON.

• 18 - 28 V

YES

NO

C-17 Related electric circuit diagram

C-MODE

NO

YES

YES

NO

NO

3

Is voltage between
C03 (3) and (16)
normal?

4

Is voltage between
C08 (2) and chassis
normal?

• Disconnect C08.
• Turn starting switch

ON.
• 18 - 28 V

• Engine at high idling
• Operate repeatedly arm IN

relief rR lever NEUTRAL.
• 0.5 - 4.5 V

C08 (x03)
Engine throttle pump controller
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TROUBLESHOOTING

C-18 [E225] Abnormality in rear pump pressure sensor system
is displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Short circuit with power source,
defective contact, or disconnection in
wiring harness between C03 (female)
(13) - C07 (female) (3)

Short circuit with ground, defective
contact, or disconnection in wiring
harness between C03 (female) (16)
and C07 (female) (1)

Short circuit with ground, defective
contact, or disconnection in wiring
harness between C03 (female) (6)
and C07 (female) (2)

Defective rear pump pressure sensor
(internal disconnection, defective
contact, short circuit, or short circuit
with ground)

Remedy

Replace

Repair or
replace

Repair or
replace

Repair or
replace

Replace

YES

1

Interchange con-
nector with front pump
pressure sensor. Is
[E225] displayd?

• Turn starting switch
OFF.

• Interchange C08 with
C07.

• Engine at high idling.

2

Is voltage between
C07 (2) and (1)
normal?

• Turn starting switch
ON.

• 18 - 28 V

YES

NO

C-18 Related electric circuit diagram

C-MODE

NO

YES

YES

NO

NO

3

Is voltage between
C03 (3) and (16)
normal?

4

Is voltage between
C07 (2) and chassis
normal?

• Disconnect C07.
• Turn starting switch

ON.
• 18 - 28 V

• Engine at high idling
• Operate repeatedly arm IN

relief rR lever NEUTRAL.
• 0.5 - 4.5 V

Engine throttle pump controller



20-192

TROUBLESHOOTING

C-19 [E226] Abnormality in pressure sensor power source
system is displayed
★  This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective front pump pressure sensor
(internal short circuit or short circuit
with ground)

Defective rear pump pressure sensor
(internal short circuit or short circuit
with ground

Defective engine throttle
- pump controller

Short circuit or short circuit with
ground in wiring harness of system
where resistance value is defective

Remedy

Replace

Replace

Replace

Repair or
replace

YES

1

Is resistance between
C03 (female) (6) and
(16), (6) (16) and
chassis normal?

• Turn starting switch
OFF.

• Disconnect C03,
C07, and C08

• Min. 1Mq

2

Is voltage between
C03 (6) and (16)
normal?

• Turn starting switch
ON.

• Disconnect C08
• 18 - 28 V

NO

C-19 Related electric circuit diagram

C-MODE

YES

NO

3

Is voltage between
C03 (6) and (16)
normal?

• Turn starting switch
ON.

• Disconnect C07
• 18 - 28 V

YES

Engine throttle pump controller



20-193

TROUBLESHOOTING

C-20 [E227] Abnormality in engine speed sensor system is
displayed
★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector

and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check is an
E service code is displayed. (If it is not displayed, the problem had been removed).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Short circuit with ground, defective
contact, or disconnection in wiring
harness between C16 (female) (1) -
and E07 (female) (2), or between C16
(female) (2) and E07 (female) (1)

Defective engine speed sensor
(internal disconnection, defective
contact, or short circuit with ground)

Remedy

Replace

Repair or
replace

Replace

YES
1

Is resistance
between E07(male)
(1) and (2) normal

• Turn starting switch
OFF.

• Disconnect E07.
• 500 - 1000 q

2

Is resistance
between C16
(female) (1) and (2)
normal

• Turn starting switch
OFF.

• Disconnect C16.
• 500 - 1000 q

YES

NO

C-20 Related electric circuit diagram

C-MODE

NO

Engine throttle pump controller



TROUBLESHOOTING

20-194

TROUBLESHOOTING OF ENGINE THROTTLE • PUMP
CONTROLLER (INPUT SIGNAL SYSTEM) (F MODE)

F-1 Bit pattern 20 - (1) Swing oil pressure switch does not light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
Turn swing lock switch ON before operating the swing lever.

★ If there is no display when the lever is operated on one side, the PPC shuttle valve is defective. (See H-5)
(When measuring with the engine stopped, charge the accumulator first). *! Before carrying out trouble-
shooting, check that all related connectors are properly inserted.

★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, or disconnection in
wiring harness between S08 (female)
(1) and chassis ground

Defective contact, short circuit with
ground, or disconnection in wiring
harness between C16 (female) (5)
and S08 (female) (2)

Defective swing oil pressure switch (If
the condition does not return to
normal even when the switch is
replaced, go to H-5.

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is voltage between
C16 (5) and chassis
normal?

• Start engine
• Swing lever at

neutral
: 20 - 30 V

• Swing lever
operated
: Max. 1V

2

Is resistance be-
tween S08 (male) (1)
and (2) normal, and
is circuit insulated
from chassis?

• Disconnect S08.
• Start engine.
• Swing lever at

neutral
: Min. 1Mq

• Swing lever
operated: Max. 1 q

• See Note 1.

NO

F-1 Related electric circuit diagram

F-MODE

YES

NO

3

Is resistance between
C16 (female) (5) and
S08 (female) (2) nor-
mal, and is circuit in-
sulated from chassis?

YES

NO

• Turn starting switch
OFF.

• Disconnect C16 and S08.
• Between C16 and S08: Max. 1q
• Between wiring harness and chassis: No continuity

Note 1: It is also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C16 (5) and the chassis.
• If it is 20-30 V: go to YES
• If it is less than 1V: Go to NO

Engine throttle pump controller



TROUBLESHOOTING

20-195

F-2 Bit pattern 20-(2)  Travel oil pressure switch does not light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
Turn swing lock switch ON before operating the swing lever.

★ If there is no display when the lever is operated on one side, the PPC shuttle valve is defective. (See H-5)
(When measuring with the engine stopped, charge the accumulator first).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, or disconnection in
wiring harness between S01(female)
(1) and chassis ground

Defective contact, short circuit with
ground, or disconnection in wiring
harness between C16 (female) (13)
and S01 (female) (2)

Defective swing oil pressure switch (If
the condition does not return to
normal even when the switch is
replaced, go to H-5.

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is voltage between
C16 (13) and chassis
normal?

• Start engine
• Swing lever at

neutral
: 20 - 30 V

• Travel lever
operated
: Max. 1V

2

Is resistance be-
tween S01(male) (1)
and (2) normal, and
is circuit insulated
from chassis?

• Disconnect S01.
• Start engine.
• Travel lever at neutral

: Min. 1Mq
• Travel lever operated:

Max. 1 q
• See Note 1.

NO

F-2 Related electric circuit diagram

F-MODE

YES

NO

3

Is resistance between
C16 (female) (13) and
S01 (female) (2) nor-
mal, and is circuit in-
sulated from chassis?

YES

NO

• Turn starting switch
OFF.

• Disconnect C16 and S01.
• Between C16 and S01: Max. 1q
• Between wiring harness and chassis: No continuity

Note 1: It is also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C16 (13) and the chassis.
• If it is 20-30 V: go to YES
• If it is less than 1V: Go to NO

Engine throttle pump controller



TROUBLESHOOTING

20-196

F-3 Bit pattern 20-(3) Boom LOWER oil pressure switch does
not light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, or disconnection in
wiring harness between S04 (female)
(1) and chassis ground

Defective contact, short circuit with
ground, or disconnection in wiring
harness between C17 (female) (10) -
H13 (11) - S04 (female) (2)

Defective boom LOWER oil pressure
switch (If the condition does not return
to normal even when the switch is
replaced, go to H-5.

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is voltage between
C17 (10) and chassis
normal?

• Start engine
• Boom lever at neutral

: 20 - 30 V
• Boom lever

operated to
LOWER: Max. 1V

2

Is resistance be-
tween S04 (male) (1)
and (2) normal, and
is circuit insulated
from chassis?

• Disconnect S04.
• Start engine.
• Boom lever at neutral

: Min. 1Mq
• Boom lever operated

to LOWER: Max. 1 q
• See Note 1.

NO

F-3 Related electric circuit diagram

F-MODE

YES

NO

3

Is resistance between
C17 (female) (10) and
S04 (female) (2) nor-
mal, and is circuit in-
sulated from chassis?

YES

NO

• Turn starting switch
OFF.

• Disconnect C17 and S04.
• Between C17 and S04: Max. 1q
• Between wiring harness and chassis: No continuity

Note 1: It is also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C17 (10) and the chassis.
• If it is 20-30 V: go to YES
• If it is less than 1V: Go to NO

Engine throttle pump controller



TROUBLESHOOTING

20-197

F-4 Bit pattern 20-(4) Boom RAISE oil pressure switch does not
light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, or disconnection in
wiring harness between S02 (female)
(1) and chassis ground

Defective contact, short circuit with
ground, or disconnection in wiring
harness between C17 (female) (2) -
H13 (9) - S02 (female) (2)

Defective boom RAISE oil pressure
switch

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is voltage between
C17 (2) and chassis
normal?

• Start engine
• Boom lever at neutral

: 20 - 30 V
• Boom lever

operated to
RAISE: Max. 1V

2

Is resistance be-
tween S02 (male) (1)
and (2) normal, and
is circuit insulated
from chassis?

• Disconnect S02.
• Start engine.
• Boom lever at neutral

: Min. 1Mq
• Boom lever operated

to RAISE: Max. 1 q
• See Note 1.

NO

F-4 Related electric circuit diagram

F-MODE

YES

NO

3

Is resistance between
C17 (female) (2) and
S02 (female) (2) nor-
mal, and is circuit in-
sulated from chassis?

YES

NO

• Turn starting switch
OFF.

• Disconnect C17 and S02.
• Between C17 and S02: Max. 1q
• Between wiring harness and chassis: No continuity

Note 1: It is also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C17 (2) and the chassis.
• If it is 20-30 V: go to YES
• If it is less than 1V: Go to NO

Engine throttle pump controller



TROUBLESHOOTING

20-198

F-5 Bit pattern 20-(5) Arm IN oil pressure switch does not light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, or disconnection in
wiring harness between S05 (female)
(1) and chassis ground

Defective contact, short circuit with
ground, or disconnection in wiring
harness between C17 (female) (3) -
H13 (10) - S05 (female) (2)

Defective arm IN oil pressure switch

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is voltage between
C17 (3) and chassis
normal?

• Start engine
• Arm lever at neutral

: 20 - 30 V
• Arm lever

operated to
IN: Max. 1V

2

Is resistance be-
tween S05 (male) (1)
and (2) normal, and
is circuit insulated
from chassis?

• Disconnect S05.
• Start engine.
• Arm lever at neutral

: Min. 1Mq
• Arm lever operated

to IN: Max. 1 q
• See Note 1.

NO

F-5 Related electric circuit diagram

F-MODE

YES

NO

3

Is resistance between
C17 (female) (3) and
S05 (female) (2) nor-
mal, and is circuit in-
sulated from chassis?

YES

NO

• Turn starting switch
OFF.

• Disconnect C17 and S05.
• Between C17 and S05: Max. 1q
• Between wiring harness and chassis: No continuity

Note 1: It is also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C17 (3) and the chassis.
• If it is 20-30 V: go to YES
• If it is less than 1V: Go to NO

Engine throttle pump controller



TROUBLESHOOTING

20-199

F-6 Bit pattern 20-(6) Arm OUT oil pressure switch does not
light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, or disconnection in
wiring harness between S03 (female)
(1) and chassis ground

Defective contact, short circuit with
ground, or disconnection in wiring
harness between C17 (female) (11) -
H13 (12) - S03 (female) (2)

Defective arm OUT oil pressure
switch

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is voltage between
C17 (11) and chassis
normal?

• Start engine
• Arm lever at neutral

: 20 - 30 V
• Arm lever

operated to
OUT: Max. 1V

2

Is resistance be-
tween S03 (male) (1)
and (2) normal, and
is circuit insulated
from chassis?

• Disconnect S03.
• Start engine.
• Arm lever at neutral

: Min. 1Mq
• Arm lever operated

to OUT: Max. 1 q
• See Note 1.

NO

F-6 Related electric circuit diagram

F-MODE

YES

NO

3

Is resistance between
C17 (female) (11) and
S03 (female) (2) nor-
mal, and is circuit in-
sulated from chassis?

YES

NO

• Turn starting switch
OFF.

• Disconnect C17 and S03.
• Between C17 and S03: Max. 1q
• Between wiring harness and chassis: No continuity

Note 1: It is also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C17 (11) and the chassis.
• If it is 20-30 V: go to YES
• If it is less than 1V: Go to NO

Engine throttle pump controller



TROUBLESHOOTING

20-200

F-7 Bit pattern 21-(1) Bucket CURL oil pressure switch does not
light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, or disconnection in
wiring harness between S06 (female)
(1) and chassis ground

Defective contact, short circuit with
ground, or disconnection in wiring
harness between C16 (female) (11) -
H13 (11) - S06 (female) (2)

Defective bucket CURL oil pressure
switch

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is voltage between
C16 (11) and chassis
normal?

• Start engine
• Bucket lever at

neutral : 20 - 30 V
• Bucket lever

operated to
CURL: Max. 1V

2

Is resistance be-
tween S06 (male) (1)
and (2) normal, and
is circuit insulated
from chassis?

• Disconnect S06.
• Start engine.
• Bucket lever at

neutral : Min. 1Mq
• Bucket lever

operated to CURL:
Max. 1 q

• See Note 1.

NO

F-7 Related electric circuit diagram

F-MODE

YES

NO

3

Is resistance between
C16 (female) (11) and
S06 (female) (2) nor-
mal, and is circuit in-
sulated from chassis?

YES

NO

• Turn starting switch
OFF.

• Disconnect C16 and S06.
• Between C16 and S06: Max. 1q
• Between wiring harness and chassis: No continuity

Note 1: It is also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C16 (11) and the chassis.
• If it is 20-30 V: go to YES
• If it is less than 1V: Go to NO

Engine throttle pump controller



TROUBLESHOOTING

20-201

F-8 Bit pattern 21-(2) Bucket DUMP oil pressure switch does
not light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, or disconnection in
wiring harness between S04 (female)
(1) and chassis ground

Defective contact, short circuit with
ground, or disconnection in wiring
harness between C17 (female) (10) -
H13 (11) - S04 (female) (2)

Defective bucket DUMP oil pressure
switch

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is voltage between
C16 (12) and chassis
normal?

• Start engine
• Bucket lever at

neutral: 20 - 30 V
• Bucket lever

operated to
DUMP: Max. 1V

2

Is resistance be-
tween S07 (male) (1)
and (2) normal, and
is circuit insulated
from chassis?

• Disconnect S07.
• Start engine.
• Bucket lever at

neutral: Min. 1Mq
• Bucket lever

operated to DUMP:
Max. 1 q

• See Note 1.

NO

F-8 Related electric circuit diagram

F-MODE

YES

NO

3

Is resistance between
C16 (female) (12) and
S07 (female) (2) nor-
mal, and is circuit in-
sulated from chassis?

YES

NO

• Turn starting switch
OFF.

• Disconnect C16 and S07.
• Between C16 and S07: Max. 1q
• Between wiring harness and chassis: No continuity

Note 1: It is also possible to fit a short connector and judge
the condition. In this case, check the voltage be-
tween C16 (12) and the chassis.
• If it is 20-30 V: go to YES
• If it is less than 1V: Go to NO

Engine throttle pump controller
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20-202

F-9 Bit pattern 21-(3) Swing lock switch does not light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.
When measuring with the engine running, operate the lever slightly and make sure that the work equipment
does not move. (When measuring with the engine stopped, charge the accumulator first).

★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, short circuit with
ground, or disconnection in wiring
harness between X05 (female) (2) -
X01 (5) - H14 (6) - chassis ground.

Defective contact, short circuit with
ground, or disconnection in wiring
harness between C17 (female) (16) -
X01 (4) - X05 (male) (1)

Defective swing lock switch

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is voltage between
C17 (16) and chassis
normal?

• Turn starting switch
ON.

• Swing lock switch
ON: Max. 1V
OFF: 20 - 30V

2

Is resistance be-
tween X05 (female)
(1) and (2) normal,
and is cicuit insulated
from chassis?

• Turn starting switch
OFF.

• Disconnect X05
• Swing lock switch

ON: Max. 1 q
OFF: Min 1 Mq

NO

F-9 Related electric circuit diagram

F-MODE

YES

NO

3
Is resistance between
C17 (female) (16) and
X05 (female) (1) nor-
mal, and is circuit insu-
lated from chassis?

YES

NO

• Turn starting switch
OFF.

• Disconnect C17 and X05.
• Between C17 and X05: Max. 1q
• Between wiring harness and chassis: No continuity

Engine throttle pump controller



TROUBLESHOOTING

20-203
�

F-11 Bit pattern 22-(6) L.H. knob switch does not light up

★ This troubleshooting is carried out when there is still an abnormality, so when disconnecting the connector
and inserting the T-adapter, or when removing the T-adapter and returning the connector to its original
position, if an E service code is not displayed, the problem has been removed.

★ When fuse No. 5 is not blown.
★ Before carrying out troubleshooting, check that all related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective engine throttle
- pump controller

Defective contact, or disconection in
wiring harness between knob switch
outlet - M23 (2) - M22 (2) C03
(female) (9)

Defective L.H. knob switch

Defective contact, or disconnection in
wiring harness between fuse No. 5 -
H12 (16) - M22 (1) - H23 (1) - knob
switch inlet

Remedy

Replace

Repair wiring
harness

Replace

Repair wiring
harness

YES

1

Is voltage between
C03 (9) and chassis
normal?

• Turn starting switch
ON.

• Knob switch
ON: 20 - 30V
OFF: Max. 1V

2

Is voltage between
knob switch inlet
terminal and chassis
normal?

• Turn starting switch
ON.

• 20 - 30V
NO

F-11 Related electric circuit diagram

F-MODE

YES

NO

3

Is resistance
between terminals of
knob switch normal?

YES

NO

• Turn starting switch
OFF.

• Disconnect switch terminal.
• Knob switch

ON: Max. 1 �  OFF: No continuity
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20-205

H-MODE

TROUBLESHOOTING OF HYDRAULIC AND MECHANICAL
SYSTEM (H-MODE)
TABLE OF FAILURE MODES AND CAUSES FOR HYDRAULIC AND
MECHANICAL SYSTEM
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Speeds of all work equipment, swing, travel are slow or lack power
There is excessive drop in engine speed, or engine stalls
No work equipment, travel, swing move
Abnormal noise generated (around pump)
Auto-deceleration does not work
Fine control ability is poor or response is poor
Boom is slow or lacks power
Arm is slow or lacks power
Bucket is slow or lacks power
Boom does not move
Arm does not move
Bucket does not move
Excessive hydraulic drift
Escessive time lag (engine at low idling)
Other equipment moves when single circuit is relieved
Lack of power when pressure rises
In L/O, F/O modes, work equipment speed is faster than specified speed
In compound operations, work equipment with larger load is slow
In swing + boom (RAISE), boom is slow
In swing + arm, arm is slow
In swing + travel, travel speed drops excessively

Deviation is excessive
Deviation is excessive when starting

Travel speed is slow
Steering does not turn or lacks power
Travel speed does not switch or is faster than specified speed
Does not move ( one side only)

Both left and right
One direction only
Both left and right
One direction only
Both left and right
One direction only

Excessive shock when stopping swing (one direction only)
Excessive abnormal noise when stopping swing

When brake ON
When brake OFF

Swing speed is faster than specified swing speed

In the failure modes, modes for compound operations are used when independent operations are normal
M When there is an abnoramlity for both front and rear
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Does not swing

Swing acceleration is poor
or swing speed is slow

Excessive overrun when
stopping swing

Exessive hydraulic drift
of swing

Failure mode

Parts cusing failure
Piston pump
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Speeds of all work equipment, swing, travel are slow or lack power
There is excessive drop in engine speed, or engine stalls
No work equipment, travel, swing move
Abnormal noise generated (around pump)
Auto-deceleration does not work
Fine control ability is poor or response is poor
Boom is slow or lacks power
Arm is slow or lacks power
Bucket is slow or lacks power
Boom does not move
Arm does not move
Bucket does not move
Excessive hydraulic drift
Escessive time lag (engine at low idling)
Other equipment moves when single circuit is relieved
Lack of power when pressure rises
In L/O, F/O modes, work equipment speed is faster than specified speed
In compound operations, work equipment with larger load is slow
In swing + boom (RAISE), boom is slow
In swing + travel, travel speed drops excessively

Deviation excessive
Deviation is excessive when starting

Travel speed is slow
Steering does not turn or lacks power
Travel speed does not switch or is faster than set speed
Does not move (one side only)

Both left and right
One direction only
Both left and right
One direction only
Both left and right
One direction only

Excessive shock when stopping swing (one direction only)
Excessive abnormal noise when stopping swing

When brake OFF
When brake ON

Swing speed is faster than specified swing speed

★ In the failure modes, modes for compound operations are used when independent operations are normal
M When there is an abnormality for both front and rear
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Travel deviation
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Does not swing

Swing acceleration is pour
or swing speed is slow

Excessive overrun when
stopping swing

Exessive hydraulic drift
of swing

Failure mode

Parts cusing failure
Solenoid valve

H-MODE

Swing motor
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TROUBLESHOOTING

20-209

H-MODE

PUMP MERGE/DIVIDER LOGIC

Flow divided

Solenoid ON (excited)

• Breaker mode + service switch ON

• In L/O mode, except for Conditions 1), 2), or 3)
1) Any of travel + (boom or arm or bucket or swing)

operated independently
2) Any of travel + (boom or arm or bucket or swing)

operated simultaneously
3) Swing + boom RAISE (hoist swing)

• In other modes (breaker mode + service switch ON
or any other mode except L/O mode

•  Independent operation of travel

• With travel OFF

• Swing lock switch OFF

• F/O mode + arm IN a

• Operation except operation a ex-
cept in active mode (in standard
mode) + swing OFF

• Arm OUT + service
ON + pressure
sensor (F pump
pressure or R
pump pressure) b
more than
19.6 MPa
(200 kg/cm2)

Flow merged

Solenoid OFF (de-energized)

• In L/O mode, under Conditions 1), 2), 3)
1) Any of travel + (boom or arm or bucket or

swing) operated independently
2) Any of travel + (boom or arm or bucket or

swing) operated simultaneously
3) Swing + boom RAISE (hoist swing)

• In other modes (breaker mode + service
switch ON or any other mode except L/O
mode

• Compound operation of travel (Travel
+ other work equipment)

• With travel OFF

• With swing lock switch ON

• With swing lock switch OFF

• Except operation a on left, in
active mode

• Except operation a on left,
and except in active mode

• With swing ON

• With swing OFF except
operation b on left

★ The higher pressure of the F or R pumps is as follows:
When pressure rises: 19.6 MPa (200 kg/cm2)
When pressure goes down: 14.7 MPa (150 kg/ cm2)



TROUBLESHOOTING

20-210

H-MODE

SOLENOID ACTUATION TABLE

Name of solenoid ON (energized) OFF (de-energized)

Swing holding brake Brake released Brake applied

Travel speed Travel motor swash Travel motor swash plate angle at
plate angle at MIN MAX

Active mode Standard mode Active mode ON
(active mode OFF)

Pump merge/divider valve Divided flow Merged flow

2-stage relief valve Pressure rises Pressure does not rise



TROUBLESHOOTING

20-211

H-1 Speeds of all work equipment, swing, travel are slow

★ Carry out troubleshooting in the H/O mode.
★ Check that no abnormal noise is being generated from the main pump before carrying out troubleshooting.

(If there is any abnormal noise, carry out troubleshooting for H-4.)

H-MODE

1

Is control pump ciruit
pressure normal?

• Check and measure
circuit oil pressure.
For details, see
TESTING AND
ADJUSTING.

2

Is main pump relief
pressure normal?

• 30.4 - 33.8 MPa
(310 - 345 kg/cm2)

• Engine at high idling
• Arm IN relief

3

Is output pressure of
LS-EPC vlave
normal?

• 0 - 0.4 MPa
(0 - 4 kg/cm2)

• Engine at high idling
• Arm IN relief

4

Is input pressure of
servo piston approx.
3/5 of main circuit
pressure?

• Engine at high idling
• Power max. mode
• L.H. knob switch ON
• Arm IN relief
• See Note 1.

5

Is LS differential
pressure normal?

• See TESTING AND
ADJUSTING.
LS differential
pressure

8

Does condition
become normal when
servo assmebly is
replaced?

• Distribution of servo
(LS valve) and piston
pump (servo piston)

9

Does condition
become normal when
main relief valves are
adjusted?

• 30.4 - 33.8 MPa
(310 - 345 kg/cm2)

• Engine at high idling
• Arm IN relief

10

Does conditon become
normal when become
normal when unload
valves are replaced in
order from left to right?

• 2.9 - 4.9 MPa
(30 - 50 kg/cm2)

• Engine at high idling
• Arm IN relief

YES

NO

YES

YES

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

NO

NO

★ The PPC control circuit oil pressure is reduced by self-reducing pressure valve.
Note 1: Measuring servo piston inlet port  pressure in Item No. 4

Measure the input pressure to the large diameter end of the servo piston when the arm is relieved in the
power max. mode. (Approximately 17.6 MPa (180 kg/cm2)) Basically, the pressure at large diameter end is
approximately 3/5 of the small diameter end. (For details, see  TESTING AND ADJUSTING).



TROUBLESHOOTING

20-212

Cause

Defective adjustment of PC
valve

Defective PC valve servo
assembly

Defective piston pump

Defective LS differential
pressure

Defective LS valve assem-
bly

Defective piston pump
(servo piston)

Defective operation of LS-

EPC solenoid valve

Defective operation of main
relief assembly (valve which
becomes normal when
adjusted)

Defective operation of
unload valve (valve which
becomes normal when
replaced)

Defective operation of main
relief valve

Defective self-pressure
reducing valve

Remedy

Adjust

Repair or
repalce

Repair or
repalce

Adjust

Repair or
replace

Repair or
replace

Replace

Adjust

Replace

Replace

Repair or
replace

H-MODE

6

Does condition
become normal when
PC valve is
adjusted?

• See TESTING AND
ADJUSTING.

YES

NO

7

Does condition
become normal when
PC valve assembly is
replaced?

YES

NO



TROUBLESHOOTING

20-213

Cause

Defective control pump,
defective control relief valve,
defective control circuit, or
defective main piston pump

Defective damper

Defective operation of safety
lock valve or safety linkage

Remedy

Replace

Replace

Adjust

1

Is safety lock valve
working properly?

YES

NO

2

When main pump
pressure pickup plug
is removed, does oil
come out?

• Crank with starting
motor.

YES

NO

H-MODE

Note 1: Replace the servo valve assembly on the defective side with a new part, and if the engine speed
is lower than the reference value below, carry out troubleshooting for S mode (engine).

★ Engine speed (reference) at arm IN relief when engine and pump are normal.

Engine speed at arm IN relief

Min. 2,200 rpm

Conditions

• Engine at high idling
• Power max. mode
• L.H. knob switch ON

H-3 No work equipment, travel, swing move

H-2 There is excessive drop in engine speed, or engine stalls

★ Carry out troubleshooting in the H/O mode.
★ Check that the main relief pressure is normal.



TROUBLESHOOTING

20-214

Cause

Improper hydraulic oil

Clogged by external object
(cloth, etc.)

Defect inside pump

Operate for a short time and
watch for any change in
symptoms

Lack of hydraulic oil

Remedy

Change
hydraulic oil

Remove

Repair or
replace

Inspect again
(depending
on changes
in symptoms)

Add hydraulic
oil

1

Is hydraulic tank oil
level normal?

YES

NO

H-MODE

H-4 Abnormal noise generated (around pump)

Go to 4

2

Are there bubbles
inside hydraulic tank?

3

Do bubbles
disappear when
engine is stopped?

4

Is suction strainer
clogged by external
objest?

• External object:
Cloth, etc.

5

Is suction strainer
clogged with metal
particles or are metal
particles stuck to
drain plug?

YES

YES

YES

YES

NO

NO

NO

NO

Cause

Defective pressure switch

Defective operation of PPC
shuttle shuttle valve with
travel PPC calve

Remedy

Replace

Repair or
replace

YES1

Does condition
become normal when
pressure switch is
replaced?

NO

H-5 Auto-deceleration does not work (when PPC shuttle
valve)

★ The control pressure for the travel and swing passes through the PPC shuttle valve and is supplied to the
pressure switch.



TROUBLESHOOTING

20-215

H-MODE

Cause

Clogged throttle in LS circuit

Defective LS valve, or
defective servo piston

Defective LS-EPC valve

Remedy

Clean

Replace

Repair or
replace

YES

1

Is output pressure of
LS-EPC normal?

• Engine speed: Max.
1300 rpm

• Output pressure:
2.0 - 2.4 MPa
(20 - 24 kg/ cm2)

NO

H-6 Fine control ability is poor or response is poor

YES

NO

2

Is throttle in LS circuit
clogged?
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MEMORANDA



TROUBLESHOOTING

20-217

1

Is pressure switch for
boom RAISE,
LOWER normal?

• See Judgement
Table. (Bit pattern 20
(3) (4))

• See Note 1.

2

Is output pressure of
PPC valve normal?

• Min. 2.7 MPa
(28 kg/cm2)

• Engine at high idling
• Operate boom.

3

Does control valve
spool for boom move
smoothly?

4

Is pressure
compensation valve for
boom normal, or does
pressure compensation
piston move smoothly?

• It is also possible to
interchange with
other compensation
valve.

• See Note 2.

5

Is relief pressure of
front and rear pumps
normal when boom
RAISE circuit is
relieved?

• 30.4 - 33.8 MPa
(310 - 345 kg/cm2)

• Engine at high idling

6

Does LS shuttle
valve move
smoothly?

• Check LS shuttle for
R.H travel and bucket

YES

NO

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

H-7 Boom is slow or lacks power

★ When travel and swing speeds are normal.
★ Carry out troubleshooting in the H/O mode.

H-MODE

Rear is
low

Both front
and rear are
low

Note 1: If auto-deceleration is canceled when boom RAISE or boom LOWER is operated, system is normal.
Note 2: After inspection, do not forget to return the interchanged valves to the original position.
Note 3: 16.7 ± 1.5 MPa (170 ± 15 kg cm2).
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H-MODE



TROUBLESHOOTING

20-219

1

Is pressure switch for
arm IN, OUT
normal?

• see Judgement
Table. (Bit pattern 20
(5)p, (6))

• See Table 1.

2

Is output pressure of
PPC valve normal?

• Min. 2.7 MPa
(28 kg/cm2)

• Engine at high idling
• Operate arm.

3

Does control valve
spool for arm move
smoothly?

4

Is pressure compensa-
tion valve for arm nor-
mal, or does pressure
compensation piston
move smoothly:

• It is also possible to
interchange with
other compensation
valve.

• See Note 2.

5

Is relief pressure of
front and rear pumps
normal when arm
circuit is relieved?

• 30.4 - 32.4 MPa
(310 - 330 kg/cm2)

• Engine at high idling

6

Does LS shuttle
valve move
smoothly?

• Check LS shuttle for
L.H. travel, boom,
R.H. travel and
bucket

YES

NO

YES

YES

YES

YES

YES
NO

NO

NO

NO

NO

H-8 Arm is slow or lacks power

★ When travel and swing speeds are normal.
★ Carry out troubleshooting in the H/O mode.

H-MODE

Note 1: If the auto-deceleration is canceled when arm IN or arm OUT is operated, the system is normal.

Note 2: After inspection, do not forget to return the interchanged valves to the original position.

Rear is low

Both front and
rear are low
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20-221

Cause

Defective operation of
control valve spool for
bucket

Defective PPC valve

Defective bucket CURL or
bucket DUMP pressure
switch

Defective operation of
safety-suction valve for
bucket

Defective bucket cylinder
piston packing

Defective operation of
pressure compensation
valve for bucket or pressure
compensation piston

Remedy

Correct or
replace

Replace

Repalce

Repair or
replace

Repair or
replace

Repair or
replace

YES

1

Is pressure switch for
bucket CURL, DUMP
normal?

• See Judgement
Table. (Bit pattern 21
(1), (2))

• See Not 1.
NO

YES

NO

2

Is output pressure of
PPC valve normal?

• Min. 2.7 MPa
(28 kg/cm2)

• Engine at high idling
• Operate bucket.

H-9 Bucket is slow or lacks power

★ When travel and swing speeds are normal.

3

Does control valve
spool for bucket
move smoothly?

YES

NO

Go to A

From A

NO

NO

YES

YES

4

Is pressure
compensation valve for
bucket normal, or does
pressure compensation
piston move smoothly?

• It is also possible to
interchange with
other compensation
valve.

• See Note 2.

5

Is leakage from
bucket cylinder
normal?

• Max. 20 cc/min
• Engine at high idling

H-MODE

Note 1: If the auto-deceleration is canceled when bucket CURL or bucket DUMP is operated, the system is
normal.

Note 2: After inspection, do not forget to return the interchanged valves to the original position.
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H-MODE

Cause

Defective control valve spool

Defective PPC valve

Remedy

Rreplace

Correct or
replace

YES1

Is output pressure of
PPC valve normal?

• Min. 2.7 MPa
(28 kg/cm2)

• Engine at high idling

NO

Cause

Defective hydraulic cylinder
piston packing

Defective operation of
satety-suction valve

Defective operation of boom
lock valve

Remedy

Replace

Replace

Correct or
replace

YES1

Does speed of
downward movement
become faster when
lever is operated?

• SeeTESTING AND
ADJUSTING.

• It is also possible to
measure leakage of
cylinder.

• Max. 20 cc/min
• At relief and ngine at

high idling

NO

Cause

Defective hydraulic cylinder
piston packing

Defective operation of
safety-suction valve

Defective control valve spool

Damaged slipper seal of
pressure compensation
valve, or defective operation
of pressure compensation
piston

Remedy

Replace

Replace

Replace

Correct or
replace

YES

1

Does speed of
downward movement
become faster when
lever is operated?

• See TESTING AND
ADJUSTING.

• It is also possible to
measure leakage of
cylinder.

• Max. 20 cc/min
• At relief and engine

at high idling

NO

H-10 Work equipment (boom, arm, bucket) does not move
(but travel and swing are normal)

★ When boom, arm, and bucket are each operated independently.

H-11 Excessive hydraulic drift (boom, arm, bucket)

1) Excessive hydraulic drift of boom

YES

NO

2

Does condition
become normal when
satety-suction valve
is interchanged?

2) Excessive hydraulic drift of arm or bucket

2

Does condition
become normal when
safetysuction valve is
interchanged?

3

Is slipper seal of pres-
sure compensation val-
ve damaged? Or does
pressure compensation
piston move smoothly?

• It is also possible to
interchange with
other compensation
valve.

• See Note 1.

YES

YES

NO

NO

Note 1: After inspection, do not forget to return the interchanged
valves to the original position.
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Cause

Defective safety-suction
valve, or defective regenera-
tion valve

Defective safety-suction
valve

Defective operation of
pressure compensation
valve or pressure compen-
sation piston

Defective operation of LS-
EPC solenoid valve

Remedy

Replace

Repalce

Correct or
replace

Correct or
replace

YES

1

Is output pressure of
LS-EPC solenoid
valve normal?

• See Note 1.

NO

2
Is pressure
compensation valve
noraml, or does
pressure compensation
piston move smoothly?

• It is also possible to
interchange with
other compensation
valve.

• See Note 2.

YES

Cause

Defective operation of
pressure compensation
valve slipper seal (The
slipper seal in the pressure
compensation valve of the
circuit that moved is
defective.)

Remedy

Replace

H-12 Excessive time lag (engine at low idling)

NO

Boom,
arm

Bucket

Note 1: Output pressure of LS-EPC solenoid
• 2.2 ± 0.2 MPa (22 ± 2 kg/cm2) is output from the LS-EPC solenoid when the engine is at low idling

(approx. 1350 rpm or below) regardless of the working mode.
Note 2: After inspection, do not forget to return the interchanged valves to the original postition.

H-13 Other equipment moves when single circuit is relieved

H-MODE
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H-MODE

a)-2 When E114 is not displayed

b) Switch is not being operated but washer is actuated
★ For this failure mode, E114 is not displayed
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H-MODE

M-30 Related electric circuit diagram
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H-MODE

H-14 Lack of power when pressure rises

★ If condition is normal except when pressure rises.
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H-16 In compound operations, work equipment with larger
load is slow

esuaC ydemeR

erusserpfonoitarepoevitcefeD
evlavnoitasnepmoc

-asnepmocerusserpecalper(ecalpeR
)rewolsidaolerehwedisnoevlavnoit

noitarepodnuopmocfonoitanibmoC regralsidaolerehwediS

1 NImra+ESIARmooB ESIARmooB

2 TUOmra+ESIARmooB TUOmrA

3 LRUCtekcub+ESIARmooB ESIARmooB

4 LRUCtekcub+TUOmrA TUOmrA

5 TUOmra+REWOLmooB TUOmrA

H-MODE

H-15 In L/O, F/O modes, work equipment speed is faster than
specified speed

Note 1: Output pressure of LS-EPC solenoid (travel OFF): Approximately 1.3 MPa (13 kg/cm2) is output from
the LS-EPC solenoid when the lever is operated in the L/O and F/O modes, regardless of the engine
speed.

Note 2: Troubleshooting Items 3 and 4 apply only for the L/O mode.
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Cause

Defective operation of LS
select solenoid valve

Remedy

Correct or
replace

H-17 In swing + boom RAISE, boom RAISE is slow

★ If swing and boom RAISE work normally when operated independently.

H-MODE

Cause

Defective operation of LS
shuttle valve (LS shuttle for
L.H. travel or swing)

Remedy

Correct or
replace

H-18 In swing + travel, travel speed drops excessively

★ If swing and travel work normally when operated independently

H-19 Travel deviation

★ Carry out troubleshooting in the H/O mode.
★ When swing and work equipment speeds

are normal.
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H-MODE

H-20 Travel speed is slow

★ Check that the spool of the travel PPC valve is moving the full stroke before carrying out troubleshooting.
★ Carry out troubleshooting in the H/O mode.
★ When the swing and work equipment speeds are normal.

Note1: Measure the travel speed when operated under no load or the specified time for 20m. (See Standard
Value Table for Engine related parts).
Measurement of travel motor speed when rotated under no load: Remove the connector of the LS-EPC
solenoid, then measure the travel speed when rotated under no load: Remove the connector of the LS-
EPC solenoid, then measure the travel speed in Hi and Lo.

Note 2: Output pressure of LS-EPC solenoid: In H/O mode, 0.2  ± 0.2 MPa (2 ± 2 kg/cm2) is output regardless
of the engine speed.

Note 3: After inspection, do not forget to return the interchanged valves to the original position.
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H-MODE
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H-21 Steering does not turn easily or lacks power

★ Carry out troubleshooting in the H/O mode.

H-MODE
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H-MODE
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H-MODE

Cause

Defective final drive

Defective operation of
suction valve of control
valve

Defective conterbalance
valve, or detective operation
of travel motor safety valve

Defective travel motor

Remedy

Repair or
replace

Replace

Replace

Replace

1

Is any dirt found in
final drive drain?

2

Is drain amount of
travel motor normal?

• Max: 30 l/min.
• Engine at high idling
• At travel relief

YES

NO

H-23 Travel does not move (one side only)

NO

YES3

Is output pressure of
travel speed selector
solenoid valve
normal?

H-22 Travel speed does not switch or is faster than specified
speed
★ Carry out troubleshooting in the H/O mode

Table 1 Output pressure of LS control EPC valve

Lo Mi Hi

1.9 ± 0.2 MPa 1.9 ± 0.2 MPa 0.2 ± 0.2 MPa / 3.0 ± 3.0 MPa
(19 ± 2 kg/cm2) (19 ± 2 kg/cm2) (2 ± 2 kg/cm2) / (30 ± 2 kg/cm2)

Remarks • Engine at high idling
• Travel lever at Fine control position (auto-deceleration canceled)

PC290
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Cause

Defective swing machinery

Defective swing holding
brake or swing motor

Defective operation of
holding brake solenoid valve

Defective swing pressure
switch

Remedy

Repair or
replace

Repair or
replace

Correct or
replace

Replace

YES

1

Is swing pressure
switch normal?

• See JUDGEMENT
TABLE (bit pattern 20
(2)).

• Note: If auto-
deceleration is
canceled when travel
is operated, system
is normal.

NO

2

Is output pressure of
swing holding brake
solenoid valve
normal?

• Min 2.74 MPa (28 kg/
cm2)

• Operate swing lever
(or operate work
equipment lever.)

NO

H-MODE

H-24 Does not swing

a) Does not swing to either left or right

NO

3

Is any foreign material
found in oil drained
from swing machinery?

YES

b) Does not swing in one direction

Cause

Defective swing motor
safety valve or suction valve

Defective operation of
control valve spool for swing

Defective PPC valve

Remedy

Replace

Correct or
replace

Replace

YES

1

Is PPC valve output
pressure normal?

• Min 2.74 MPa (28 kg/
cm2)

• Operate swing lever
(or operate work
equipment lever.)

2

Does control valve
spool for swing move
smoothly

NO

NO

YES
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H-MODE

1

Is swing acceleration
poor in both
directions or in one
direction only?

3

Is PPC valve output
pressure normal?

5

Does control valve
spool for swing move
smoothly?

• Min. 2.7 MPa
(28 kg/cm2)

• Engine at high idling
• Operate swing.

6

Is pressure compen-
sation valve for swing
normal, or does pres-
sure compensation
piston move smoothly?

• It is also possible to
interchange with
other compensation
valve.

• See Note 1.

YES

YES

YES

YES

NO

NO

H-25 Swing acceleration is poor or swing speed is slow

★ Carry out troubleshooting in the H/O mode.
★ When individual operation of the work equipment is normal.

NO

NO

2

Does LS shuttle
valve move
smoothly?

Both left and
right

One direction
only (left or
right)

Note 1: After checking, always return the interchanged valves to their original positions.
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H-MODE

Cause

Defective swing motor
assembly

Defective operation of LS
shuttle valve (all LS shuttles)

Defective operation of swing
motor safetysuction valve

Defective operation of
pressure compensation
valve or compensation
piston

Defective operation of
control valve swing pool

Defective PPC valve

Remedy

Replace

Correct or
replace

Correct or
replace

Correct or
replace

Correct or
replace

Replace
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H-MODE

Cause

Defective swing PPC slow
return valve

Defective PPC valve

Defective swing motor safety
valve

Defective operation of cotrol
valve spool for swing

Remedy

Correct or
replace

Replace

Replace

Correct or
replace

YES

1

Does control valve
spool for swing move
smoothly?

NO

2

Is problem reversed
When left and right
output hoses of PPC
valves are
interchanged?

YES

NO

3

Is problem reversed
when left and right
swing PPC slow
return valves are
interchanged?

NO

YES

H-26 Excessive overrun when stopping swing

a) One direction only

b) Both directions

Cause Remedy

Defective swing motor Repair or replace

Cause

Defective swing PPC slow
return valve (check valve)

Defective PPC valve

Remedy

Correct or
replace

Replace

1

Does condition be-
come normal when left
and right swing PPC
slow return valves are
interchanged?

NO

YES

H-27 Excessive shock when stopping swing
(one direction only)
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H-MODE

Cause

Defective operation of swing
motor safetysuction valve

Defective swing motor
safety-suction valve

Defective swing machinery

Defective back pressure
valve

Remedy

Clean

Replace

Repair or
replace

Correct or
replace

YES

1

Does condition be-
come normal when
swing motor safety-
suction valve is
cleaned?

NO

2

Does condition
become normal when
swing motor safety-
suction valve is
replaced?

YES

NO 3

Is foreign material
found in swing
machinery?

NO

YES

H-28 Excessive abnormal noise when stopping swing

Cause

Defective swing motor
safety-suction valve

Defective pressure compen-
sation valve for swing, or
defective operation of
pressure compensation
piston

Defective control valve spool
for swing

Defective swing motor

Remedy

Correct or
replace

Correct or
replace

Replace

Repair or
replace

1

Is hydraulic drift
excessive in both
directions or one
direction only?

NO

3

Is drain amount from
motor normal?

• 10 l  /min
• Engine at high idling
• At swing relief

YES

2

Is pressure compensa-
tion valve on defective
side normal, or does
pressure compensation
piston move smoothly?

NO

YES

H-29 Excessive hydraulic drift of swing

a) When swing holding brake is released

One direction only

One direction only
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Cause

Defective operation of swing
holding brake

Defective operation of swing
holding brake solenoid valve

Remedy

Repair or
replace

Correct or
replace

1

Is output pressure of
swing holding brake
solenoid valve
normal?

NO

YES

H-MODE

b) When swing holding brake is applied

H-30 Swing speed is faster than specified speed in
L/O and F/O modes

★ Carry out troubleshooting in the H/O mode.

Table 1 Output pressure of LS control EPC valve
• Engine at high idling PC290-6K

H/O mode

3.0 ± 0.2 MPa
(30 ± 2 kg/cm2)

G/O mode

3.0 ± 0.2 MPa
(30 ± 2 kg/cm2)

F/O mode

3.0 ± 0.2 MPa
(30 ± 2 kg/cm2)

L/O mode

1.5 ± 0.2 MPa
(15.5 ± 2.0 kg/cm2)
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TROUBLESHOOTING OF MACHINE MONITOR SYSTEM
(M CODE )

ACTION TAKEN BY MONITOR PANEL WHEN ABNORMALITY OCCURS
AND PROBLEMS ON MACHINE

M-CODE

User
code

-

-

-

-

-

-

-

-

Service
code

E101

E102

E103

E104

E108

E112

E113

E114

Abnormal system

Abnormality in error
data

Abnormality in clock
data

Short circuit in
buzzer output sys-
tem

Air cleaner clogging
detected is displayed

Engine water tem-
perature 105°C
detected is displayed

Short circuit in wiper
motor drive normal
rotation system

Short circuit in wiper
motor drive reverse
rotation system

Short circuit in
window washer drive
system.

Nature of abnormality

1. Abnormality in internal memory
2. Excess voltage (more than 36V) has occurred
3. Low voltage (less than 12V) has occurred
4. Connector has separated

1. Abnormality in internal clock function
2. Excess voltage (more than 36V) has occurred
3. Low voltage (less than 12V) has occurred
4. Connector has separated

1. Short circuit inside buzzer
2. Power line in contact with wiring harness between monitor (P01

(7) pin) and buzzer
3. Abnormality in monitor panel

1. Air cleaner clogging sensor has detected clogging

1. Coolant temperature gauge has detected water temperature of
105°C

1. Short circuit with ground, short circuit inside wiper motor
2. Short circuit with ground, short circuit inside relay box
3. Short circuit with ground, short circuit in wiring harness between

monitor P02 (11) and relay box W08 (2), or between W08 (6)
and wiper motor W04 (3)

1. Short circuit with ground, short circuit inside wiper motor
2. Short circuit with ground, short circuit inside relay box
3. Short circuit with ground, short circuit in wiring harness between

monitor P02 (3) and relay box W08 (3), or between W08 (7)
and wiper motor W04 (1)

1. Short circuit inside washer monitor
2. Short circuit inside relay box
3. Short circuit with power source in wiring harness between

monitor P02 (2) and relay box WO8 (17), or between WO8 (16)
and M28 (1)
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Condition when normal
(voltage, current, resistance)

• When starting switch is
turned ON, keep time
switch pressed for 5
seconds to actuated clear
function

• Voltage between P01 (7)
- chassis

Buzzer On: Max. 1V
Buzzer OFF: 20 - 30V

★ When there is a discon-
nection, E103 is not
displayed and the buzzer
does not sound

• Resistance between P11
(male) - P12 (male): Min
1� (engine started)

• Resistance between
sensor terminal and
chassis: Min. 1 M� (en-
gine at mid-range speed or
above)

• Resistance between P07
(1) - (2): Min. 3.156 �
(engine started)

• Voltage between W04 (3)
and (5): Max. 3 V to 20 -30
V

★ Repeats in regular cycle

• Voltage between W04 (3)
and (5): Max. 3 V to 20 -30
V

★ Repeats in regular cycle

• Resistance of motor:
1.6 

Action by controller when
abnormality is detected

-

-

-

-

-

-

1. Sets output to relay
box to 0

Same as E112

1. Sets output to washer
motor to 0

Problem that appears on machine
when there is abnormality

1. Service code cannot be cleared
2. Time becomes 00:00

1. Service code cannot be cleared
2. Time becomes 00:00
3. Clock does not advance.

1. Buzzer does not sound

1. If abnormality detection continues, air
cleaner clogging caution lamp flashes and
buzzer sounds

1. If abnoramlity detection continues, engine
oil pressure caution lamp flashes and
buzzer sounds

1. If anbormality detection continues, coolant
temperature caution lamp flashes and
buzzer sounds

2. If abnormality detection continues, engine
speed is reduced to low idling

1. Operation of wiper stops

Same as E112

1. Operation of window washer stops

M-CODE
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M-CODE

ELECTRICAL CIRCUIT DIAGRAM FOR M MODE SYSTEM
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M-CODE

45A
24V
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M-1 [E101] Abnormality in error data is displayed
[E102] Error in clock data is displayed

★ This is not an abnormality. It occurs during troubleshooting when disconnecting and connecting connector
P02 (for the monitor panel electrical system), fuse No. 13, connector M14, connector M11, battery relay
terminal B, or the battery terminal. (When the monitor panel power source circuit is shut off with the starting
switch turned OFF).

★ If the service code display appears again after the system has been reset, carry out troubleshooting as
follows.

Cause

Defective monitor panel

Disconnection, defective contact,
short circuit with ground in wiring
harness between battery - battery
relay B - M11 (1)(2) - H14 (1) - fuse
No. 13 - P02 (female) (8) (14)

Normal

Remedy

Replace

Repair or
replace

-

YES

1

Does service code
display appear again
after system has
been reset?

• After resetting
system, carry out
normal operations for
a short time and
watch the condition.
(See Note 1.)

2

Is voltage between
P02 (8) (14) and
chassis normal?

• Turn starting switch
OFF.

• 20 - 30V

YES

NO

M-CODE

M-1 Related electric circuit diagram

NO

Note 1: Resetting operation: Turn the starting switch OFF. Then keep the time switch at the back of the monitor
panel depressed, switch the starting switch ON again, and keep the time switch depressed for 5 sec-
onds to return the system to normal. (With this operation, all the service codes in the internal memory
are erased-.

Engine throttle, pump controller

2

1
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M-2 [E103] Short circuit in buzzer output or contact of 24V
wiring harness with buzzer drive harness is displayed

★ If the starting switch is turned OFF after an abnormality occurs, turn the starting switch ON and check if an
E service code is displayed. (If it is not displayed, the system has been reset.)

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective monitor panel

Short circuit with power source in
wiring harness between P01 (female)
(7) and P04 (female) (2) or short
circuit in wiring harness between P04
(1) and (2)

Defective buzzer

Remedy

Replace

Repair or
replace

Replace

YES

1

Is resistance be-
tween P04 (male) (1)
- (2), (2) - chassis as
shown in the table?

• Turn starting switch
OFF.

• Disconnect P04.

2

Is voltage between
P04 (2) and chassis
normal?

YES

NO

M-CODE

M-2 Related electric circuit diagram

NO• Turn starting switch
ON.

• Buzzer ON: Max. 1V
• Buzzer OFF: 20 - 30V

)elam(40P eulavecnatsiseR

)2(dna)1(neewteB 003-002 q

sissahcdna)2(neewteB M1.niM q

Table
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M-CODE

M-3 [E104] Air clogging detected is displayed

Cause

See M-13 f)

Defective monitor panel

Failure in engine system
(See Note 1)

Remedy

-

Replace

-

YES
1

Is air cleaner clogging
caution lamp on
monitor flashing? 2

Is "E" service code
displayed ?

• Turn starting switch
ON.

YES

NO

NO

Note 1: The monitor panel display has returned to normal, but the air cleaner clogging sensor has detected
symptoms of clogging in the past, so carry out troubleshooting of the engine to remove the problem

M-4 [E108] Engine coolant temperature 105°C detected is
displayed

Cause

See M-12 d)

Defective monitor panel

Failure in engine system
(See Note 1)

Remedy

-

Replace

-

YES
1

Does coolant
temperature gauge on
monitor panel display
red range and is
caution lamp flashing?

2

Is "E" service code
displayed?

• Turn starting switch
ON.

YES

NO

NO

Note 1: The monitor panel display has returned to normal, but the coolant temperature sensor has detected
symptoms of the coolant temperature reaching 105°C in the past, so carry out troubleshooting of the
engine to remove the problem.
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M-5 When starting switch is turned ON, none of the lamps on
the monitor panel light up for 3 seconds

★ Check that fuses No. 10 and 13 are not blown.
★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

a) None of lamps on monitor panel light up
Cause

Defective monitor panel

Disconnetion, defective contact, short
circuit with ground in wiring harness
between P01 (female) (9) and fuse
No. 10

Disconnection, defeictive contact,
short circuit with ground in wiring
harness between fuse No. 10 - H05
(2) - M14 (2) (1) - battery relay M

Disconnection, defective contact,
short circuit with ground in wiring
harness between P02 (female) (8)
(14) and fuse No. 13

Disconnection, defective contact,
short circuit with ground in wiring
harness between fuse No. 13 - H14
(2) - M11 (2) (1) - battery relay B

Remedy

Replace

Repair or
replace

Repair or
replace

Repair or
replace

Repair or
replace

YES

1

Is voltage between
P02 (8) (14) - (1) (9)
normal?

• Turn starting switch
ON.

• 20 -30 V

2

Is voltage between
P01 (9) and chassis
normal?

• Turn starting switch
ON.

• 20 - 30 V

YES

NO

NO

M-CODE

Cause

Defective monitor panel

Remedy

Replace

3

Is voltage between
fuse No. 10 and
chassis normal?

• Turn starting switch
ON.

• 20 - 30 V

NO

4

Is voltage between
fuse No. 13 and
chassis normal?

• Turn starting switch
ON.

• 20 - 30 V

YES

NO

b) Some of lamps on monitor panel do not light up

YES
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M-CODE

M-5 a) Related electric circuit diagram
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M-CODE

Cause

Defective monitor panel

Go to troubleshooting for C
mode (See C-16)

Remedy

Replace

-

1

Is display of
monitoring code 01
as shown in table?

• Turn starting switch
ON.

• Set to monitoring
code 01.

NO

YES

Cause

Defective monitor panel

Remedy

Replace

M-6  When starting switch is turned ON, monitor panel lamps
all stay lit up and do not go out

M-7 When starting switch is turned ON, items lit up on monitor
panel are different from actual machine (model)

★ Immediately after replacing the monitor panel, turn the starting switch OFF, then turn it On again and check

Table 1
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M-8 When starting switch is turned ON (engine stopped),
basic check items flashes

★ Before carrying out troubleshoting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

a) (coolant level) flashes

★ Check that the coolant is at the specified level before carrying out troubleshooting.

Cause

Defective coolant level sensor system
(See M-26)

Defective engine throttle
- pump controller

Defective monitor panel

Defective contact, or disconnection in
wiring harness between C16 (female)
(8) - P08 (female) (1)

Defective contact, or disconnection in
wiring harness between P08 (female)
(2) - chassis ground

Remedy

-

Replace

Replace

Repair or
replace

Repair or
replace

YES

1

Does display go out
when short connec-
tor is connected to
P08 (female)?

• Disconnect P08.
• Turn starting switch

ON.

3

Is continuity between
C16 (female) (8) and
chassis as shown in
table?

YES

NO

NO

M-CODE

4

Is bit (3) of
monitoring code 24
lighted up?

• Turn starting switch
ON.

• Set to monitoring
code 24.

NO

2

Is there continuity
between P08
(female) (2) and
chassis?

• Turn starting switch
OFF.

• Disconnect P08.

YES

NO

YES

• Turn starting
switch OFF.

• Disconnect C16, P08.
• ConnectrR disconnect short

connector to P08 (female).

Table 1

Short connector Continuity

Connected Yes

Disconnected No

M-9 a) Related electric circuit diagram

Engine throttle, pump controller
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M-8 When starting switch is turned ON (engine stopped),
basic check items flashes

★ Before carrying out troubleshoting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

a) (coolant level) flashes

★ Check that the coolant is at the specified level before carrying out troubleshooting.

Cause

Defective coolant level sensor system
(See M-26)

Defective engine throttle
- pump controller

Defective monitor panel

Defective contact, or disconnection in
wiring harness between C16 (female)
(8) - P08 (female) (1)

Defective contact, or disconnection in
wiring harness between P08 (female)
(2) - chassis ground

Remedy

-

Replace

Replace

Repair or
replace

Repair or
replace

YES

1

Does display go out
when short connec-
tor is connected to
P08 (female)?

• Disconnect P08.
• Turn starting switch

ON.

3

Is continuity between
C16 (female) (8) and
chassis as shown in
table?

YES

NO

NO

M-CODE

4

Is bit (3) of
monitoring code 24
lighted up?

• Turn starting switch
ON.

• Set to monitoring
code 24.

NO

2

Is there continuity
between P08
(female) (2) and
chassis?

• Turn starting switch
OFF.

• Disconnect P08.

YES

NO

YES

• Turn starting
switch OFF.

• Disconnect C16, P08.
• Connect�� disconnect short

connector to P08 (female).

Table 1

Short connector Continuity

Connected Yes

Disconnected No

M-9 a) Related electric circuit diagram

Engine throttle, pump controller



TROUBLESHOOTING

20-252
�

b) (engine oil level) flashes

★ Chek that the engine oil is at the specified level before carrying out troubleshooting.

Cause

Defective engine oil level sensor
system (see M-27)

Defective engine throttle
- pump controller

Defective monitor panel

Defective contact, or disconnection in
wiring harness between C16 (female)
(16) - E08 (5) - P05 (female) (1)

Remedy

-

Replace

Replace

Repair or
replace

YES

1

Does display go out
when P05 (female)
(1) is connected to
chassis ground?

• Disconnect P05.
• Turn starting switch

ON.

3

Is bit (4) of
monitoring code 24
lighted up?

• Turn starting
switch ON.

• Set to monitoring
code 24.

YES

NO

NO

M-CODE

2

Is continuity between
C16 (female) (16)
and chassis as
shown in table?

YES

NO

Table

Chassis ground Continuity

Connected Yes

Disconnected No

M-8 b) Related electric circuit diagram

• Turn starting
switch OFF.

• Disconnect C16,P05.
* Connect��disconnect short connector to

P05 (female) (1).

16

Engine throttle, pump controller

P05 (X1)

Engine oil level sensor

Engine oil
level
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M-9 Preheating is not being used but         (preheating monitor)
lights up

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

Cause

Defective monitor panel

Short circuit with power source in
wiring harness between starting
switch R1 - X07 (3) - H13 (6) - P01
(female) (18)

Defective starting switch

Remedy

Replace

Repair or
replace

Replace

YES

1

Is voltage between
starting switch
terminal R1 and
chassis normal?

• Disconnect terminal
R1.

• Turn starting switch
ON.

• Max. 1V

2

Is voltage between
P01 (18) and chassis
normal?

YES

NO

M-CODE

M-9 Related electric circuit diagram

NO• Turn starting switch
ON.

• Max. 1V

Electrical intake air heater



TROUBLESHOOTING

20-254

M-10 When starting switch is turned ON and engine is started,
basic check items flash

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.
★ Check both the alternator system and the engine oil pressure system.

a) Alternator system

Cause

Defective engine throttle
- pump controller

Defective monitor panel

Defective contact, or disconnection in
wiring harness between alternator
terminal R - E08 (2) - C03 (female)
(12)

Defective alternator

Remedy

Replace

Replace

Repair or
replace

Replace

YES

1

Is voltage between
alternator terminal R
and chassis normal?

• Start engine and run
at mid-range or
above

• 20 -30V

2

Is voltage between
C03 (12) and chassis
normal?

• Start engine and run
at mid-range or
above.

• 20 -30V

YES

NO

M-CODE

M-10 a) Related electric circuit diagram

NO

NO

YES

3

Does monitoring
code 43 show a
value of greater than
100?

• Start engine and run
at mid-range or
above

• Set to monitoring
code 43
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b) Engine oil pressure system
★ When engine oil pressure is normal

Cause

Defective oil pressure sensor (for low
pressure)

Contact of chassis ground with wiring
harness beteen C16 (female) (15) -
E08 (8) - sensor

Defective engine throttle
- pump controller

Defective monitor panel

Remedy

Replace

Repair or
replace

Replace

Replace

YES

1
When engine is run-
ning at high idling and
wiring harness of oil
pressure sensor is re-
moved, does display go
out?

• Engine at low idling

2

Is there continuity
between C16
(female) (15) and
chassis?

• Turn starting switch
OFF.

• Disconnect sensor
wiring harness C16.

YES

NO

M-CODE

M-10 b) Related electric circuit diagram

NO

NO

YES3

Is bit (1) of
monitoring code 24
lighted up?

• Engine at low idling
• Set to monitoring

code 24.
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M-11 When starting switch is turned ON (engine stopped),
caution items, emergency items flash
(battery, engine oil pressure lamps do not light up)

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.
★ Check both the alternator system and the engine oil pressure system.

a) Alternator system

Cause

Defective engine throttle
- pump controller

Defective monitor panel

Short circuit with power source in
wiring harness between C03 (female)
(12) - E08 (2) - alternator R

Defective alternator

Remedy

Replace

Replace

Repair or
replace

Replace

YES

1

Is voltage between
alternator terminal R
and chassis normal?

• Disconnect terminal
R.

• Turn starting switch
ON.

• Max. 1V

2

Is voltage between
C03 (female) (12)
and chassis normal?

• Disconnect C03.
• Turn starting switch

ON.
• Max. 1V

YES

NO

M-CODE

M-11 a) Related electric circuit diagram

NO

NO

YES

3

Does monitoring
code 43 show a
value of greater than
100?

• Set engine and run
at mid-range speed
or above.

• Set to monitoring
code 43
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b) Engine oil pressure sensor system
★ When engine oil pressure is normal.

Cause

Defective engine throttle
- pump controller

Defective monitor panel

Defective contact, or disconnection in
wiring harness between C16 (female)
(15) - E08 (8) - sensor

Defective oil pressure sensor (low
pressure)

Remedy

Replace

Replace

Repair or
replace

Replace

YES

1

Is there continuity
between sensorand
chassis?

• Turn starting switch
OFF.

• Remove sensor
wiring harness.

YES

NO

M-CODE

M-11 b) Related electric circuit diagram

NO

NO

YES

3

Is bit (1) or
monitoring code 24
lighted up?

• Engine at low idling
• Set to monitoring

code 24.

2

Is there continiuity
between C16
(female) (15) and
sensor wiring
harness?

• Turn starting switch
OFF.

• Disconnect C16 and sensor
wiring harness.
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M-CODE

M-12 When starting switch is turned ON and engine is started,
caution items, emergency items flash (then there is no
abnormality in engine or items to check before
troubleshooting)

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

a) (engine oil pressure) flashes

★ Check that the engine oil pressure is normal before
carrying out troubleshooting.

b) (coolant level) flashes

★ Check that the coolant level is normal before carrying
out troubleshooting.

c) (battery charge) flashes

Cause

See M-11 b)

Remedy

-

Cause

See M-9 a)

Remedy

-

Cause

See M-11 a)

Remedy

-
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M-CODE

d) (coolant temperature) flashes

★ Check that the coolant temperature is normal before
carrying out troubleshooting

Cause

Defective coolant tempera-
ture sensor system (see M-
26)

Defective engine throttle
- pump controller

Short circuit of wiring harness
between, C03 (female) (1) and
P07 (female) (1) and wiring
harness between C03 (female)
(16) and P07 (female) (2)

Defective monitor panel

Remedy

-

Replace

Repair or
replace

Replace

YES

1

Is coolant tempera-
ture in red range?

• Start engine and run
at mid-range or
above

NO

2

When P07 is discon-
nected, does only
level 1 (left end) of
gauge display light
up?

• Start engine.

YES

NO

NO

YES

3

Is resistance
between C03
(female) (1) - (16) -
chassis normal?

• Turn starting switch
OFF.

• Disconnect C03 and
P07.

• Max. 1 Mq

Cause

Defective fuel level sensor
system (see M-25)

Defective engine throttle
- pump controller

Defective contact or
disconnection in wiring
harness between C03
(female) (2) and P06
(feamle) (1)

Defective monitor panel

Remedy

-

Replace

Repair or
replace

Replace

YES

1

Is fuel gauge in red
range?

• Start engine.

NO

2
When P06 (female) (1)
is connected to chassis
ground, do all lamps to
level 14 (right end) of
gauge display light up?

• Start engine.
• Wait for approx. 2

minutes. (The fuel
level may vary, so the
display is given a
time delay.)

YES

NO

NO

YES

3

Is voltage between
C03 (2) and (16)
normal?

• Connect P06 (female)
(1) to chassis ground.

• Turn starting switch ON.
• Max. 0.3 V

M-12 d) Related electric circuit diagram

e) (fuel) flashes

★ Check that there is fuel before carrying out troubleshooting.
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M-CODE

f) (air cleaner clogging) flashes

★ Check that the air cleaner is not clogged before
carrying out troubleshooting

Cause

Defective air cleaner
clogging sensor

Defective governor, pump
controller

Defective monitor panel

Defective contact or
disconnection in wiring
harness between C16
(female) (17) and P11
(female)

Defective contact or
disconnectrion in wiring
harness between P12
(male) and chassis ground

Remedy

Replace

Replace

Replace

Repair or
replace

Repair or
replace

YES

1

Does display go out
when P11 (female) is
connected to P12
(male)?

• Start engine.

NO

2

Is there continuity
between P12 (male)
and chassis?

• Turn starting switch
OFF.

• Disconnect P12

YES

NO

NO

YES
3

Is continuity between
C16 (female) (17)
and chassis as
shown in table?

M-12 f) Related electric circuit diagram

YES

NO

4

Is bit (6) of
monitoring code 24
lighted up?

• Start engine
• Set to monitoring

code 24.

• Turn starting
switch OFF.

• Disconnect C16,
P11 and P12.

• Connect rR disconnect P11
(female) to P12 (male).

M-12 e) Related electric circuit diagram

Engine throttle, pump controller

Engine throttle, pump controller

Table 1

C16 (female) (17) - chassis P11 (female) and P12 (male) connected P11 (female) and P12 (male)
disconnected

Continuity No continuity
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M-CODE

Cause

Defective monitor panal

Defective contact or disconnection in
wiring harness between P01 (female)
(7) and P04 (female) (2).

Disconnection, defective contact,
short circuit with ground in wiring
harness between P04 (female) (1)
and fuse No. 13

Defective buzzer

Remedy

Replace

Repair or
replace

Repair or
replace

Replace

YES

1

Is resistance
between P04 (male)
(1) and (2) normal?

• Turn starting switch
OFF.

• Disconnect P04.
• 200 - 300 q

NO

2

When P01 (female)
(7) and chassis are
connected, does
buzzer sound?

• Disconnect P01.
• Turn starting switch

ON.

YES

NO

NO

YES

3

Is voltage between
P04 (female) (1) and
chassis normal?

• Disconnect P04.
• Turn starting switch

On.
• 20 - 30V

M-13 When starting switch is turned ON (engine stopped),
buzzer does not sound for 1 second
Caution item flashes but buzzer does not sound

★ Of the caution items, the buzzer will not sound even if there is an
abnormality in the battery charge or fuel level.

★ Before carrying out troubleshooting, check that all the related con-
nectors are properly inserted.

★ Always connect any disconnected connectors before going on the
next step.

Cause

Contact of chassis ground with wiring
harness between P01 (female) (7)
and P04 (female) (2), or defective
buzzer

Defective monitor panel

Remedy

Repair or
replace

Replace

1

When P01 is
disconnected, does
buzzer sound?

• Disconnect P01.
• Turn starting switch

ON.

YES

M-14 No abnormality is displayed on monitor but buzzer sounds
★ When buzzer sounds continuously. If the buzzer sounds intermittently, carry out troubleshooting for M-13.
★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going

on the next step.
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M-15 Night lighting on monitor panel does not light up
(liquid crystal display is normal)

★ When the front lamp and working lamp light up normaly.

Cause

Blown bulb or defective contact of
bulb

Defective monitor panel

Defective contact, or disconnection in
wiring harness between P01 (female)
(8) - X01 (1) - M38 (female) (1)

Remedy

Replace bulb, or
clean (defective
contact)

Replace

Repair or
replace

YES

1

Is bulb blown, or is
there defective
contact?

• Remove bulb.
• Check visually for

blown bulb

2

Does bit (3) of
monitoring code 49
go out?

• Turn starting switch
ON.

• Set to monitoring
code 49

YES

NO

M-CODE

M-15 Related electric circuit diagram

NO

NO

YES3

Is voltage between
P01 (8) and (12)
normal?

• Turn starting switch
ON.

• Turn light switch ON.
• 20 - 30V

M-13, 14 Related electric circuit diagram

M38
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M-16 Coolant temperature gauge does not rise

★ If the coolant temperature actually does not rise, check the en-
gine system.

★ Before carrying out troubleshooting, check that all the related
connectors are properly inserted.

★ Always connect any disconnected connectors before going on
the next step.

M-CODE

Cause

Defective coolant temperature sensor
system (see M-26)

Defective monitor panal

Defective engine throttle
-  pump controller

Defective contact, or disconnection in
wiring harness between C03 (female)
(16) - E08 (11) - P07 (female) (2)

Defective contact or disconnection in
wiring harness between C03 (female)
(1) - E08 (6) - P07 (female) (1)

Remedy

-

Replace

Replace

Repair or
replace

Repair or
replace

YES

1

When short connector is
connected to P07 (fe-
male), do level lamps on
gauge go up in turn and
then all lamps go out?

• Disconnect P07.
• Turn starting switch

ON.

2

Is there continuity
between C03 (female)
(1) and (16) when short
connector is connected
to P07 (female)

• Turn starting switch
OFF.

• Disconnect C03 and
P07

YES

NO

NO

YES

4

Is there continuity
between C03
(female) (1) and P07
(female) (1)?

• Turn starting switch
OFF,

• Disconnect C03 and
P07.

YES

NO

3

Does monitoring
code 41 show a
value of less than
50?

• Connect short connector to
P07 (female)

• Turn starting switch ON.
• Set to monitoring code 41.

NO
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Remedy

-

Repair or
replace

Replace

Replace

YES

1

When P07 is discon-
nected, does coolant
temperature gauge
display appear?

• Disconnect P07.
• Turn starting switch

ON.

2

Is there continuity
between C03
(female) (1) and
chassis?

• Turn starting switch
OFF.

• Disconnect C03,
P07.

YES

NO

M-16, 17 Related electric circuit diagram

NO

NO

YES3

Does monitoring
code 41 show a
value of less than
500?

• Turn starting switch
ON.

• Set to monitoring
code 41

M-17 Coolant temperature gauge does not give any display
(none of the gauge lamps light up during operation)

★ Before carrying out troubleshooting, check that all the relate
connectors are properly inserted.

★ Always connect any disconnected connectors before going
on the next step.

Cause

Defective coolant temperature sensor
system (see M-26)

Contact of chassis ground with wiring
harness between C03 (female) (1) -
E08 (6) - P07 (female) (1)

Defective engine throttle
- pump controller

Defective montior panel

M-CODE
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Cause

Defective fuel level senor
system (see M-25)

Contact of chassis ground
with wiring harness between
C03 (female) (2) and P06
(female) (1)

Defective monitor panel

Defective engine throttle
- pump controller

Remedy

-

Repair or
replace

Replace

Replace

YES

1

When P07 is
disconnected, do level
lamps on gauge go
down in turn and then
all lamps go out?

• Turn starting switch
ON.

• Wait for approx. 2
minutes. (The fuel
level may vary, so the
display is given a
time delay.) NO

2

Is there continuity
between C02 (female)
(2) and chassis?

• Turn starting switch
OFF.

• Disconnect C02,
P06.

YES

NO 3

Does monitoring
code 42 show a
value of greater than
40?

• Turn starting switch
ON.

• Set to monitoring
code 42.

NO

YES

Cause

Defective fuel level sensor
system (see M-25)

Defective engine throttle
- pump controller

Defective monitor panel

Defective contact, or
disconnection in wiring
harness between C03
(female) (2) and P06
(female) (1)

Remedy

-

Replace

Replace

Repair or
replace

YES

1

Does display appear
when P06 (female)
(1) and chassis
ground are
connected?

• Disconnect P06.
• Turn starting switch

ON.

NO

2
Is there continuity bet-
ween C03 (female) (2)
and chassis when P06
(female) (1) and chas-
sis ground are
connected?

• Turn starting switch
OFF.

• Disconnect C03 and
P06

YES

NO

3

Does monitoring
code 42 show a
value of less than
408?

• Turn starting switch
ON.

• Set to monitoring
code 42.

NO

YES

M-18 Fuel level gauge always displays FULL

★ Check if the tank is actually full before carrying out troubleshooting.
★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.

M-CODE

M-19 Fuel level gauge does not give display

★ Check that there is actually no fuel before carrying out troubleshooting
★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.
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Cause

Defective monitor panel

Defective contact or
disconnection in wiring
harness between P01
(female) (5) - X01 (4) - X05
(male)

Remedy

Replace

Repair or
replaceNO

1

Is voltage between
P05 and chassis as
shown in table?

• Turn starting switch
ON.

YES

M-20 Swing lock switch is turned ON (LOCK) but
(swing lock monitor) does not light up

★ Carry out this troubleshooting only if the swing lock  is actually being actuated.
★ Before carrying out troubleshooting, check that all the related

connectors are properly inserted.
★ Always connect any disconnected connectors before going on

the next step.

M-CODE

M-20 Related electric circuit diagram

Table

NOhctiwskcolgniwS V1.xaM

FFOhctiwskcolgniwS V03-02

M-18, 19 Related electric circuit diagram
Engine throttle, pump controller
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Cause

Defective monitor panel

Defective contact or
disconnection in wiring
harness between C17
(female) (8) and prolix
switch (4)

Defective monitor panel

Remedy

Replace

Repair or
replace

Replace

YES

1

Is voltage between
C17 (8) and chassis
as shown in table 1?

• Turn starting switch
ON.

NO

2

Is bit (6) of
monitoring code 21
lighted up?

• Turn starting switch
up.

• Set to monitoring
code 21.

YES

NO

M-21 Swing prolix switch is turned ON (prolix), but
(swing lock monitor) does not flash

★ Carry out this troubleshooting only if the swing prolix is actually being actuated.
★ Before carrying out troubleshooting, check that all the related

connectors are properly inserted.
★ Always connect any disconnected connectors before going

on the next step.

M-21 Related electric circuit diagram

Table 1

NOhctiwsxilorpgniwS V1.xaM

FFOhctiwsxilorpgniwS V03-02

M-CODE

Engine throttle, pump controller
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Cause

See M-13 d)

Defective engine throttle
- pump controller

Remedy

-

Replace

1

Does battery charge
caution lamp flash?

• Start engine and run
at midrange or
above.

2

Does monitoring
code 43 show a
value of greater than
100?

• Start engine and run
at mid-range or
above.

• Set to monitoring
code 43.

YES

NO

Cause

Defective monitor panel

See M-6

Remedy

Replace

-NO

2

When starting switch
is ON, is panel
display normal?

• Turn starting switch
ON.

YES

M-CODE

M-22 Service meter does not advance while engine is running

M-23 When starting switch is at OFF and time switch is
pressed, time and service meter are not displayed

YES

NO

X02CH155
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Cause

Interference with sensor
inside tank

Defective contact of
connector

Defective sensor
(See Note 2)

Disconnection in wiring
harness (See Note 3)
(defective clamp) (external
force applied)

Defective sensor

Remedy

Replace
(See Note 2)

Clean
connector or
replace

Replace

Replace
sensor

Replace

YES

1

When float is moved
up and down, is resis-
tance between connec-
tor (1) and flange as
shown in table?

NO

YES

YES

YES

NO

NO

NO

2

Does arm move
smoothly?

3

Is there any large
crack, chip, or
damage to float?

4

Check wiring harness
visually.
Is it broken?

M-24 Defective fuel level sensor system

★ Remove the fuel level sensor when carrying out thetroubleshooting

noitsopreppotS)LLUF(poT 21.xorppA q wolebro

noitisopreppots)YTPME(mottoB 011-58.xorppA q

Table

Note 1: Difference between fuel level and gauge display. For gauge display position 14 (Full), the amount of
fuel is 78-100 %; and for display position 1 (EMPTY) it is below 14.5%. If the chassis is at an angle, the
displayed amount of fuel will be different from the actual amount. Therefore, when checking, stop the
machine at a horizontal place and wait for at least 2 minutes before checking the gauge. (The display
is given a time delay so that the gauge can deal with sudden changes in the fuel level).

Note 2: There is the possibility of defective installation of interference with the sensor inside the tank, so be
careful when installing.

Note 3: Check for vibration at the connector mount. If there is excessive vibration, take the appropriate action.

M-CODE

X02CH156
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M-CODE

Cause

Defective contact of
connector (See Note 1)

Disconnection in wiring
harness (See Note 2)
(defective clamp)
(external force applied)

Defective sensor

Remedy

Clean con-
nector or re-
place sensor

Replace
sensor

Replace

1

Is resistance
between temperature
sensor connector
(male) (1) and (2) as
show in table?

2

Check wiring harness
visually.
Is it broken?

YES

NO

M-25 Defective coolant temperature sensor system

YES

Note 1: If the problem occurs again, the connector (female) at the chassis end is probably defective, so check
the connector and wiring harness at the chassis end.

Note 2: Check for vibration at the connector mount. If there is excessive vibration, take the appropriate action.

Table

02(erutarepmetlamroN ° )C k87~07.xorppA q

001 °C 3.xorppA q

37 - 50

3.5 - 4.0 k
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M-CODE

M-26 Defective engine oil sensor system

★ Remove the engine oil level sensor when carrying out troubleshooting.

Note 1: Variations in oil level. The oil level may change according to the angle of the machine, the engine
speed, or the temperature of the oil, so if there is any display, check the oil level again with the machine
at a horizontal place.

Note 2: If the problem occurs again, the connector (female) at the chassis end is probably defective, so check
the connector and wiring harness at the chassis end.

Note 3: Check for vibration at the connector mount. If there is excessive vibration, take the appropriate action.
Note 4: Defective installation is a possible cause, so be careful when installing. If the problem occurs again,

check for any vibration of the mount, and if there is excessive vibration, take the appropriate action.

Cause

Defective movement of float
due to dirt

Resonance of mount
(See Note 2)

Defective contact of
connector (See Note 2)

Disconnection in wiring
harness (Se Note 3)
(defective clamp) (external
force applied)

Defective sensor

Remedy

Clean

Replace
sensor (See
Note 4)

Clean
connector or
replace

Replace
sensor

Replace

YES

1

When float is moved up
and down, is resistance
between connector (1)
and flange as shown in
Table 1?

NO

YES

YES

YES

NO

NO

NO

2

Is any foreign
material (dirt) stuck
to moving part of
float?

3

Is there any large
crack, chip or
damage to float?

4

Check wiring harness
visually.
Is it broken?

Table

PUtaolF 1.xaM q

NWODtaolF M1.niM q
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Cause

Defective movement of float
due to dirt

Resonance of mount
(See Note 2)

Defective contact of
connector (See Note 2)

Disconnection in wiring
harness (Se Note 3)
(defective clamp) (external
force applied)

Defective sensor

Remedy

Clean

Replace
sensor (See
Note 4)

Clean
connector or
replace

Replace
sensor

Replace

YES

1

When float is moved
up and down, is
resistance between
connector (1) and (2)
as shown in Table 1?

NO

YES

YES

YES

NO

NO

NO

2

Is any foreign
material (dirt) stuck
to moving part of
float?

3

Is there any large
crack, chip or
damage to float?

4

Check wiring harness
visually.
 Is it broken?

M-27 Defective coolant level sensor system

★ Remove the coolant level sensor when carrying out troubleshooting.

M-CODE

Table

PUtaolF 1.xaM q

NWODtaolF M1.niM q

Note 1: Variations in coolant level. The coolant level may change according to the angle of the machine, or the
swaying of the machine, so if there is any display, check the coolant again with the machine at a
horizontal place.

Note 2: If the problem occurs again, the connector (female) at the chassis end is probably defective, so check
the connector and wiring harness at the chassis end.

Note 3: Check for vibration at the connector mount. If there is excessive vibration, take the appropriate action.
Note 4: Defective installation is a possible cause, so be careful when installing. If the problem occurs again,

check for any vibration of the mount, and if there is excessive vibration, take the appropriate action.
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Cause

Defective movement of float
due to dirt

Resonance of mount
(See Note 2)

Defective contact of
connector (See Note 2)

Disconnection in wiring
harnees (See Note 3)
(defective clamp)
(external force applied)

Defective sensor

Remedy

Clean

Replace
sensor
(See Note 4)

Clean
connector or
replace

Replace
sensor

Replace

YES

1
When float is moved
up and down, is resis-
tance between connec-
tor (1) and flange as
shown in Table 1?

NO

YES

YES

YES

NO

NO

NO

2

Is any foreign
material (dirt) stuck
to moving part of
float?

3

Is there any large
crack, chip, or
damage to float?

4

Check wiring harness
visually. Is it broken?

M-28 Defective hydraulic oil level sensor system

★ Remove the hydraulic oil level sensor when carrying out troubleshooting.

M-CODE

Table

PUtaolF 1.xaM q

NWODtaolF M1.niM q

Note 1: Variations in hydraulic oil level. The hydraulic oil level may change according to the angle of the ma-
chine, or the swaying of the machine, so if there is any display, check the hydraulic oil level again with
the machine at a horizontal place.

Note 2: If the problem occurs again, the connector (female) at the chassis end is probably defective, so check
the connector and wiring harness at the chassis end.

Note 3: Check for vibration at the connector mount. If there is excessive vibration, take the appropriate action.
Note 4: Defective installation is a possible cause, so be careful when installing. If the problem occurs again,

check for any vibration of the mount, and if there is excessive vibration, take the appropriate action.
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M-CODE

M-29 Wiper does not work or switch is not being used but
wiper is actuated

★ Before carrying out troubleshooting, check that all the related
connectors are properly inserted.

★ Always connect any disconnected connectors before
going on the next step.

a) Wiper does not work
★ Check that fuse 7 is normal.
★ Carry out this troubleshooting

 if service code
[E112] or [E113] is
displayed.
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M-CODE

Table 1

Table 2

Between W04 (female) (1) and W08 (female) (7)

Between W04 (female) (3) and W08 (female) (6)

Between W04 (female) (4) and P02 (female) (5)

Between W04 (female) (5) and P02 (female) (1)

Between W04 (female) (6) and P02 (female) (6)

Between W04 (female) (1), (3), (4), (5), (6) and GND

Between W08 (female) (2) and P02 (female) (11)

Between W08 (female) (3) and P02 (female) (3)

Resistance

value

Max. 1 

No continuity

Max. 1 

Wiper
switch

INT
mode

OFF
mode

ON
mode

M18 (female)

Between (1) - (2)

Between (1) - (4)

Between (2) - (4)

Between (1) - (2)

Between (1) - (4)

Between (2) - (4)

Between (1) - (2)

Between (1) - (4)

Between (2) - (4)

P02 (female)

Between (1) - (4)

Between (1) - (12)

Between (4) - (12)

Between (1) - (4)

Between (1) - (12)

Between (4) - (12)

Between (1) - (4)

Between (1) - (12)

Between (4) - (12)

Resistance

No continuity

Max. 1 

No continuity

No continuity

Max. 1 

No continuity

Table 3

Table 1

Timing chart when wiper switch is at ON.

Timing chart when wiper switch is at INT.

metI lobmyS emitteS

txenlitnuesuapfohtgneL
noitautca alT ces31.0

fonoitarepognirudtiucricytefaS
])1(noitcnufytefas[repiw asT ces01

gniwotsnehwesuapfothgneL
edalbrepiw plT ces5.1

fogniwotsgnirudtiucricytefaS
])2(noitcnufytefas[repiw psT ces01

metI lobmyS emitteS

txenlitnuesuapfohtgneL
noitautca alT ces4

fonoitarepognirudtiucricytefaS
])1(noitcnufytefas[repiw asT ces01

gniwotsnehwesuapfothgneL
edalbrepiw plT ces5.1

fogniwotsgnirudtiucricytefaS
])2(noitcnufytefas[repiw psT ces01
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M-CODE

b) Wiper switch is not being used but wiper is actuated

Table 2

Between W04 (female) (1) and W08 (female) (7)

Between W04 (female) (3) and W08 (female) (6)

Between W04 (female) (4) and P02 (female) (5)

Between W04 (female) (5) and P02 (female) (1)

Between W04 (female) (6) and P02 (female) (6)

Between W04 (female) (1), (3), (4), (5), (6) and GND

Between W08 (female) (2) and P02 (female) (11)

Between W08 (female) (3) and P02 (female) (3)

Resistance

value

Max. 1 

No continuity

Max. 1 

Wiper
switch

INT
mode

OFF
mode

ON
mode

M18 (female)

Between (1) - (2)

Between (1) - (4)

Between (2) - (4)

Between (1) - (2)

Between (1) - (4)

Between (2) - (4)

Between (1) - (2)

Between (1) - (4)

Between (2) - (4)

P02 (female)

Between (1) - (4)

Between (1) - (12)

Between (4) - (12)

Between (1) - (4)

Between (1) - (12)

Between (4) - (12)

Between (1) - (4)

Between (1) - (12)

Between (4) - (12)

Resistance

No continuity

Max. 1 

No continuity

No continuity

Max. 1 

No continuity

Table 3
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M-29 Related electric circuit diagram

A01
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M-30 Washer motor does not work, or switch is not being
used but washer motor is actuated

★ Before carrying out troubleshooting, check that all the related connectors are properly inserted.
★ Always connect any disconnected connectors before going on the next step.
a) Washer motor does not work
★ Check that fuse 5 is normal.
a)-1 When E114 is displayed

Cause

Defective monitor panel

Defective washer motor
(internal short circuit)

Short circuit in wiring
harness between P02
(female) (2), (9) and M28
(female) (1)

Remedy

Replace

Replace

Replace
NO

1
Is voltage between
PO2 (female) (2),
(10), M28 (female)
(1) and chassis
normal?

• Turn starting switch
OFF.

• Disconnect P02,
M28.

• Connect T-adapter to
P02 (female) or M28
(female).

• Turn starting switch
to ON or OFF.
Max. 1V.

YES

2

Is resistance of
washer motor
normal?

• Turn staring switch
OFF.

• Disconnect W28.
Check as individual
part.

• 5 - 20 

NO

YES
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METHOD OF USING MANUAL

When removing or installing unit assemblies
a When removing or installing a unit assebmly, the order of work and techniques used are given for the

removal operation; the order of work for the installation operation is not given.
b Any special techniques applying only to the installation procedure are marked           , and the same

mark is placed after the relevant step in the removal procedure to indicate which step in the installation
procedure it applies to.

(Example)
REMOVAL OF u u u u ASSEMBLY ............... Title of operation

..................................................................... Precautions related to safety when carrying out the
operation

1. XXXX (1) ...................................................... Step in operation
★ .................................................................. Technique or important point to remember when re-

moving XXXX (1).
2. m m m m (2): ............................................. Indicated that a technique is listed for use dur-

ing installation
3. m m m m assembly (3)

...................................................... Quantity of oil or water drained

INSTALLATION OF u u u u ASSEMBLY ..................... Title of operation
• Carry out installation in the reverse order to removal.

.......................................................... Technique used during installation
★ .................................................................. Technique or important point to remember when in-

stalling m m m m (2).
• Adding water, oil ................................... Step in operation

★ ........................................................... Point to remember when adding water or oil
...................................................... Quantity when filling with oil and water

General precautions when carrying out installation or removal (disassembly or assembly) of units are given
thogether as PRECAUTIONS WHEN CARRYING OUT OPERATION, so be sure to follow these precautions
when carrying out the operation.

Listing of special tools
For details of the description, part number, and quantity of any tools (A1, etc.) that appear in the operation
procedure, see the SPECIAL TOOLS LIST given in this manual.

METHOD OF USING MANUAL

1

1

1
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PRECAUTIONS WHEN CARRYING OUT OPERATION
[When carrying out removal or installation  (disassembly or assembly) of units, be sure to follow the general
precautions given below when carrying out the operation.]

Precautions when carrying out removal work
• If the coolant contains antifreeze, dispose of it correctly.
• After disconnecting hoses or tubes, cover them or fit blind plugs to prevent dirt or dust from entering.
• When draining oil, prepare a container of adequate size to catch the oil.
• Confirm the match marks showing the installation position, and make match marks in teh necessary places

before removal to prevent any mistake when assembling.
• To prevent any excessive force from being applied to the wiring, always hold the connectors when discon-

necting the connectors.
• Fit wires and hoses with tags to show their installation position to prevent any mistakes when installing.
• Check the number and thickness of the shims, and keep in a safe place.
• When raising components, be sure to use lifting equipment of ample strength.
• When using forcing screws to remove any components, tighten the forcing screws alternately.
• Before removing any unit, clean the surrounding area and fit a cover to prevent any dust  or dirt from

entering after removal.
★ Precautions when handling piping during disassembling
Fit the following blind plugs into the piping after disconnecting it during disassembly operations.

1) Hoses and tubes using sleeve nuts

PRECAUTIONS WHEN CARRYING OUT OPERATION

rebmunlanimoN )dnetun(gulP tesasawolebsmetiowtehtesU)dnewoble(tuneveelS
20 01205-67370 )gulP(01200-22270,)tuN(01202-12270
30 51305-67370 )gulP(21300-22270,)tuN(51302-12270
40 22405-67370 )gulP(41400-22270,)tuN(22402-12270
50 22505-67370 )gulP(51500-22270,)tuN(22502-12270
60 82605-67370 )gulP(61600-22270,)tuN(82602-12270
01 43015-67370 )gulP(81010-22270,)tuN(43012-12270
21 43215-67370 )gulP(91210-22270,)tuN(43212-12270

2) Split flange type hoses and tubes

rebmunlanimoN )dneesoh(egnalF )dneebut(daeheveelS egnalftilpS

40 00400-97370 00401-87370 00403-17370

50 00500-97370 00501-87370 00503-17370
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3. If the part is not under hydraulic pressure, the following corks can be used.

Precautions when carrying out installation work
• Tighten all bolts and nuts (sleeve nuts) to the specified (KES) torque.
• Install the hoses without twisting or interference.
• Replace all gaskets, O-rings, cotter pins, and lock plates with new parts.
• Bend the cotter pin or lock plate securely.
• When coating with adhesive, clean the part and remove all oil and grease, then coat the threaded portion

with 2-3 drops of adhesive.
• When coating with gasket sealant, clean the surface and remove all oil and grease, check that there is no

dirt or damage, then coat uniformly with gasket sealant.
• Clean all parts, and correct any damage, dents, burrs, or rust.
• Coat rotating parts and sliding parts with engine oil.
• When press fitting parts, coat the surface with anti-friction compound (LM-P).
• After fitting snap rings, check that the snap ring is fitted securely in the ring groove.
• When connecting wiring connectors, clean the connector to remove oil, dirt, or water, then connect se-

curely.
• When using eyebolts, check that there is no deformation or deterioration, screw them fully, and align the

direction of the hook.
• When tightening split flanges, tighten uniformly in turn to prevent excessive tightening on one side.
★ When operating the hydraulic cylinders for the first time after reassembling cylinders, pumps and other

hydraulic equipment removed for repair, always bleed the air as follows:
1.  Start the engine and run at low idling.
2. Operate the work equipment  control lever to operate the hydraulic cylinder 4 -5 times, stopping 100 mm

from end of its stroke.
3. Next, operate the hydraulic cylinder 3 - 4 times to the end of its stroke.
4. After doing this, run the engine at normal speed.
★ When using the machine for the first time after repair or long storage, follow the same procedure.

Precautions when completing the operations
• If the coolant has been drained, tighten the drain valve, and add coolant to the specified level. Run the

engine to circulate the coolant through the system. Then check the coolant level again.
• If the hydraulic equipment has been removed and installed again, add engine oil to the specified level. Run

the engine to circulate the oil through the system. Then check the oil level again.
• If the piping or hydraulic equipment, such as hydraulic cylinders, pumps, or motors, have been removed for

repair, always bleed air from the system after reassembling the parts.
★ For details, see TESTING AND ADJUSTING, Bleeding air.
• Add the specified amount of grease (molybdenum disulphide grease) to the work equipment related parts.

lanimoN
rebmun

rebmuNtraP
snoisnemiD

D d L
60 80600-94070 6 5 8
80 11800-94070 8 5.6 11
01 21010-94070 01 5.8 21
21 51210-94070 21 01 51
41 81410-94070 41 5.11 81
61 02610-94070 61 5.31 02
81 22810-94070 81 51 22
02 52020-94070 02 71 52
22 82220-94070 22 5.81 82
42 03420-94070 42 02 03
72 43720-94070 72 5.22 43
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SPECIAL TOOL LIST

★ Tools with part number 79uT-uuu-uuuu cannot be supplied (they are items to be locally manufac-
tured).

★ Necessity: ■: Cannot be substituted, should always be installed (used);
●: Extremely useful if available, can be substituted with commercially available part.

★ New/remodel: N: Tools with new part numbers, newly developed for this model.
R: Tools with upgraded part numbers, remodeled from items already available for other

models.
★ Blank: Tools already available for other models, used without any modification.
★ Tools marked u in the Sketch column are tools  introduced in special sketches (See SKETCHES OF SPE-

CIAL TOOLS).

SPECIAL TOOL LIST

head
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tnenopmoC lobmyS .oNtraP emaNtraP yt'Q
/weN

ledomer
hctekS skramer,krowfoerutaN

tnempiuqekroW
moob,ylbmessa

ylbmessa
V

0011-076-697• ylbmessarevomeR• 1 N

moobfolavomeR
niptoof

0111-076-697• eveelS• 1 N

0211-076-697• etalP• 1 N

0311-076-697• wercS• 1 N

0511-577-197• retpadA• 1

08033-34610• rehsaW• 1

43031-30810• tuN• 1

0004-101-097 relluP 1

2011-101-097 pmuP

detalerstnenopmoC
renoitidnocriaot X

0021-307-997 tiklootecivreS 1

noerfhtiwnigrahC
)a431R(sag

0011-307-997
pmupmuucaV

)V001(
1

0011-307-997
pmupmuucaV

)V022(
1

0211-307-997
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SKETCHES OF SPECIAL TOOLS
Note: Komatsu cannot accept any responsibility for special tools manufactured according to these sketches.

L3 Push tool (Carrier roller assembly)

Removal, installation
or work, equipment
assembly
Boom assembly

P

796-900-1200

790-101-4000

790-101-1102

Remover
Puller
(490 kN
(50 ton)) long
Pump
(294 kN
(30 ton))

1

1

1

Removal of boom foot pin

Neces-
sity

■

■

■

Part name

G2-1 Push tool
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DISASSEMBLY AND ASSEMBLY STARTING MOTOR

STARTING MOTOR
Removal

Disconnect the cable from the negative (-) terminal of
the battery.

1. Open engine hood.
2. Disconnect 3 wires (1).

3. Remove 2 bolts (2) and mounting nut.

4. Remove starting motor assembly (3).

Installation
• Carry out installation in the reverse order to removal.

Starting motor mounting bolt: 43 ± 6 Nm (4.38 ±
0.61 kgm)

Both faces of starting motor gasket: Gasket
sealant (LG-1)

1

2

1

2
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DISASSEMBLY AND ASSEMBLY ALTERNATOR

ALTERNATOR

Removal
Disconnect the cable from the negative (-) terminal of
the battery.

1. Open engine hood.
2. Remove fan guard (1) and right fan guard mounting

bracket (2).

3. Disconnect wiring (3).

4. Using wrench a, raise tensioner (6) and remove belt
(7).
Be extremely careful not to get your fingers caught
when removing the belt.

5. Remove alternator mounting bolts (8) and (9), then
remove alternator assembly (10).

Removal
• Carry out installation in the reverse order to removal.
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DISASSEMBLY AND ASSEMBLY FUEL INJECTION PUMP

FUEL INJECTION PUMP

Removal
Disconnect the cable from the negative (-) terminal of
the battery.

1. Open engine hood.
2. Remove cover (1) on top of condenser, then remove

stay (2) at the counterweight.
3. Remove fan guard (3) and left bracket (4).

4. Disconnect coolant temperature sensor connector (5).
5. For machines with air conditioning, remove bracket

(6) for compressor hose clamp.
★ Tighten together with the fuel inlet hose clamp.
6. Remove lock clips (8) (2 places) and lock bracket (7)

of dipstick guide.

7. Disconnect governor motor rod (9) at governor
end.

★ Rotate the shaft of the governor motor and do not stop
it suddenly.

★ Always disconnect the guide motor connector before
disconnecting the rod.

8. Disconnected the 6 delivery tubes (10). See
engine            shop manual for details.

9. Disconnect the return fuel hose (11).
★ Fuel will flow out when the hose is disconnected, so

plug hose to prevent the fuel from leaking.

1

2
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DISASSEMBLY AND ASSEMBLY FUEL INJECTION PUMP

10. Disconnect tube (12) between fuel filter and fuel injec-
tion pump.

11. Remove lubrication tube (13).
12. Remove mounting bolt (14) of support bracket at bot-

tom of fuel injection pump.

13. Using tool A2, rotate engine in normal direction, and
push No. 1 cylinder compression top dead center po-
sitioning pin (15) into gear.

★ Push the pin lightly against the gear and rotate the
engine slowly.

★ After determining the TDC position, check if the mesh-
ing of the timing pin has come out.

14. Remove 2 fan belts (16), then move fan tension
“3 pulley (17) and adjustment bar (18) towards fan
shaft.

★ Loosen mounting bolt (19) of adjustment bolt bottom
bracket (20), then loosen adjustment bolt (21).

15. Turn cap (22) and remove.

16. Remove fuel injection pump. For details, see engine
shop manual.

3
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DISASSEMBLY AND ASSEMBLY FUEL INJECTION PUMP

Installation
• Carry out installation in the reverse order to removal.

★ Adjust the governor lever. For details, see TESTING
AND ADJUSTING, Adjusting governor motor lever
stroke.

Delivery tube sleeve nut (10): 24 ± 4 Nm
(2.45 ± 0.41 kgm)

★ Adjust the belt tension. For details, see TESTING
AND ADJUSTING, Testing and adjusting the fan belt
tension.

• Bleed air from fuel system.

1

2

3
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DISASSEMBLY AND ASSEMBLY WATER PUMP

WATER PUMP

Removal
1. Drain coolant.
2. Opening engine hood.
3. Remove fan guard (1), then remove left and right side

covers (2) and (3) of fan guard mount.

4. Using wrench 1*, raise tensioner (4), then remove belt
(5).
Be extremely careful not to get your fingers caught
when removing the belt.

5. Loosen adjustment bar (7) of fan tension pulley
(6),
 then loosen fan belt (8).

6. Loosen mounting bolt (11) of fan pulley (10) and fan
shaft (9) 2 - 3 mm, then move towards radiator.

1
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DISASSEMBLY AND ASSEMBLY WATER PUMP

7. Remove water pump assembly (12).

Installation
• Carry out installation in the reverse order to removal.

★ Adjust the belt tension. For details, see TESTING
AND ADJUSTING, Testing and adjusting of fan belt
tension.

★ Add coolant through the coolant filler to the specified
level. Run the engine to circulate the coolant through
the system. Then check the coolant level again.

1
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DISASSEMBLY AND ASSEMBLY NOZZLE HOLDER

NOZZLE HOLDER

Removal
1. Open engine hood.
2. Disconnect delivery tube (1) at nozzle holder

assembly end.
3. Remove spill tube (2).

4. Remove nozzle holder assembly (3).
★ If it is difficult to remove the nozzle holder assembly,

use tool A4 to remove it.
★ Be careful not to let dirt or dust get into the nozzle

holder assembly mount.

Installation
• Carry out installation in the reverse order to removal.

Delivery tube sleeve nut: 30 ± 5 Nm (3.06 ± 0.51
kgm)

Joint bolt: 8 ± 2 Nm (0.81 ± 0.20 kgm)

Nozzle holder assembly: 60 ± 5 Nm (6.12 ± 0.51
kgm)
Nozzle holder assembly thread portion: Seizer
prevention compound (Molycoat 1000)

★ When assembling the nozzle holder, clean the nozzle
mount, and check that there is no dirt or dust inside
the sleeve before assembling.

1

2

3

1

2

3
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DISASSEMBLY AND ASSEMBLY TURBOCHARGER

TURBOCHARGER

Removal
1. Open engine hood, and remove turbocharger shield

(1).

2. Remove turbocharger. See engine shop manual for
details.

Installation
• Carry out installation in the reverse order to
removal.
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DISASSEMBLY AND ASSEMBLY

THERMOSTAT

Removal
1. Drain coolant.
2. Open engine hood, and remove fan guard (1) and

right side guard mounting bracket (2).

3. Using wrench 1*, raise tensioner (3), then remove fan
belt (4).
Be extremely careful not to get your fingers caught
when removing the belt.

4. Remove alternator assembly top mounting bolt (5)
from bracket, then alternator assembly (6) towards
partition plate end.

★ Loosen the mounting bolts at the bottom of the alter-
nator assembly.

5. Disconnect radiator inlet hose (7) and aeration hose
(8).

6. Remove alternator bracket (9).
7. Remove thermostat. For details, see engine shop

manual.

THERMOSTAT
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DISASSEMBLY AND ASSEMBLY THERMOSTAT

Installation
• Carry out installation in the reverse order to removal.

★ Add coolant through the coolant filter to the specified
level. Run the engine to circulate the coolant through
the system. Then check the coolant level again.
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DISASSEMBLY AND ASSEMBLY

GOVERNOR MOTOR

Removal
Disconnect the cable from the negative (-) terminal of
the battery.

1. Open engine hood.
2. Disconnect wiring (1).
★ Disconnect 2 connectors at the bottom of governor

motor mounting bracket (2).
3. Remove motor rod (3).

4. Remove governor motor assembly (4).
★ Rotate the shaft of the governor motor and do not stop

it suddenly.

Installation
• Carry out installation in the reverse order to removal.

★ Adjust the rod. For details, see TESTING AND AD-
JUSTING, Testing and adjusting of governor motor le-
ver stroke.

GOVERNOR MOTOR

1

1
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DISASSEMBLY AND ASSEMBLY CYLINDER HEAD

CYLINDER HEAD ASSEMBLY
PC290-6K
Removal

Disconnect the cable from the negative (-) terminal of
the battery.

1. Drain coolant.
2. Open engine hood.
3. Remove fan guard (1), then remove left and right side

covers (2) and (3) of fan guard mount.

4. Loosen clamp of hose (4), then remove hose (4) and
air connector portion (5) of aftercooler.

5. Disconnect tube (6) and hose (7).
6. Remove turbocharger assembly. For details, see RE-

MOVAL OF TURBOCHARGER ASSEMBLY.

7. Remove exhaust manifold cover (8).

8. Remove turbocharger shield mounting bracket (9).
★ In order to remove mounting bolt (10), do as follows.

a. Remove muffler drain pipe. (Main pump end)
b. Loosen muffler mounting U-bolt.
c. Rotate connector (11) at the muffler end up slightly
to a position where it is possible ro remove the mount-
ing bolts.

9. Remove exhaust manifold (12).

1

2
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DISASSEMBLY AND ASSEMBLY CYLINDER HEAD

10. Disconnect electrical intake air heater wiring (13),
coolant temperature sensor connector (14).

11. Remove mounting bracket (17) of intermediate clamp
for wiring and air conditioner hose at engine end.

12. For machines equipped with air conditioners,
disconnect compressor connector (16). Remove air
conditioner belt (18), then remove compressor as-
sembly (19) together with bracket and move towards
counterweight.

13. Remove mounting plate (21) and  clamp (20) of dip-
stick guide.

14. Disconnect radiator inlet hose (22), heater hose (23),
and aeration hose (24).

15. Using wrench 1*, raise tensioner (25), then remove
belt (26).
Be extremely careful not to get your fingers caught
when removing the belt.

★ For machines equipped with air conditioning, before
removing belt, loosen 4 mounting bolts of air condi-
tioner pulley (27).

16. For machines equipped with air conditioning, remove
air conditioner

3
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DISASSEMBLY AND ASSEMBLY

17. Remove alternator assembly top mounting bolt (28)
from bracket, then move alternator assembly (29) to-
wards partition plate.

★ Loosen the mounting bolts at the bottom of the alter-
nator assembly.

18. Remove alternator bracket (30), pulley hub (31) and
tensioner (25) together with bracket (32).

19. Remove fuel lines, remove fuel filter assembly, re-
move fuel nozzle holders. For details, see engine
shop manual.

20. Remove aftercooler assembly. For details, see engine
shop manual.

21. Remove head covers, remove rocker arm assem-
blies, remove push rods, and remove cylinder head.
For details, see engine shop manual.

CYLINDER HEAD

4
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DISASSEMBLY AND ASSEMBLY CYLINDER HEAD

Installation PC210-6K/PC290-6K

• Carry out installation in the reverse order to removal.

Muffler mounting U-bolt: 12 ± 2.5 Nm (1.22 ± 0.26
kgm).

★ Tighten the mounting bolts in the order (1) - (12)
shown in the diagram on the right.

Exhaust manifold mounting bolt: 43 ± 6 Nm (4.38
± 0.61 kgm)

★ Adjust the belt tension. For details, see TESTING
AND ADJUSTING, Testing and adjusting air condi-
tioner belt tension.

Pulley hub mounting bolt: 33 ± 5 Nm (3.37 ± 0.51
kgm)
Tensioner bracket mounting bolt: 24 ± 4 Nm (2.45
± 0.41 kgm)

1

2

3

4
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DISASSEMBLY AND ASSEMBLY

RADIATOR • HYDRAULIC OIL
COOLER

Removal
Lower the work equipment completely to the ground
and stop the engine Then loosen the oil filler cap
slowly to release the pressure inside the hydraulic
tank.

• Remove the hydraulic tank strainer, and using tool B,
stop the oil.

• When not using tool B, remove the drain plug, and
drain the oil from the hydraulic tank and inside the sys-
tem.

Hydraulic tank: Approx. 170 l.

1. Drain engine coolant
2. Open engine hood, remove top cover (1) and tool box

and undercover (2), then set oil container under chas
sis.

3. Remove undercover under radiator.
4. Disconnect connector of reservoir tank wiring (3) and

hose (4), then hose (4), then remove reservoir tank
(5).

5. Disconnect oil cooler hoses (6) and (7).

6. Remove fan guard (8).
7. Disconnect radiator upper hose (9).

8. Remove clamps (11) (2 places) of heater hose (10).

RADIATOR • HYDRAULIC COOLER

3
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DISASSEMBLY AND ASSEMBLY RADIATOR • HYDRAULIC COOLER

9. Disconnect radiator support rods (12) and (13).

10. Disconnect radiator lower hose (14) and heater hose
(15), then remove intermediate clamp (16) of

radiator lower hose.

11. Sling radiator and hydraulic cooler assembly (17), re-
move bottom mounting bolts, then lift off radiator and
hydraulic cooler assembly.

★ When raising the radiator and hydraulic cooler assem-
bly, check the position carefully and do not let it hit the
fan when removing it.

Radiator, hydraulic cooler assembly: 147 kg

Installation
• Carry out installation in the reverse order to removal.

Radiator hose band  clip: 8.83 ±± 0.98 Nm (0.9 ±±
0.1 kgm)

• Refilling with coolant
★ Add coolant through the water filler to the specified

level. Run the engine to circulate the coolant through
the system. Then check the coolant level again.

• Refilling with oil (hydraulic tank).
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

1 2

2
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DISASSEMBLY AND ASSEMBLY

ENGINE, MAIN PUMP

Removal
Disconnect the cable from the negative (-) terminal of
the battery.
Lower the work equipment completely to the ground
and stop the engine. Then loosen the oil filler cap
slowly to release the pressure inside the hydraulic
tank.

• Remove the hydraulic tank strainer, and using tool B,
stop the oil.

• When not using tool B, remove the drain plug, and
drain the oil from the hydraulic tank and inside the sys-
tem.

Hydraulic tank: Approx. 170 l.

★ Mark all the piping with tags to prevent mistakes in the
mounting position when installing.

1. Drain coolant.
2. Remove engine hood (1).

3. Remove main pump top cover (2).
4. Remove right side cover (3) together with cover

mounting frame (4).
★ Remove the cover at the bottom of the main pump and

the cover at the bottom of the engine, and set a con-
tainer under the main pump to catch the oil.

5. Remove connector (5) and (6) from under bracket and
disconnect.

ENGINE, MAIN PUMP
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DISASSEMBLY AND ASSEMBLY ENGINE, MAIN PUMP

6. Disconnect front and rear pump discharge hoses (7)
and (8), front and rear LS pressure hoses (9) and (10),
and EPC basic pressure hose (11).

★ Protect with the sleeve nut to prevent damage to the
nipple or elbow taper seal portion.

7. Disconnect pump servo pressure hose (12) and pump
drain hose (13).

★ Protect with the sleeve nut to prevent damage to the
nipple or elbow taper seal portion.

8. Disconnect suction tube (15) at pump end.
★ Cover the suction tube port portion with plastic.

9. Remove engine partition plates (16), (17) and (18).

10. Remove bracket (19) at counterweight end.
11. Remove fan guard (20), then remove left and right

side brackets (21) of fan guard mount.Photo shows
delivery hose arrangement
(Re sketch x  12AD020)
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DISASSEMBLY AND ASSEMBLY

12. Disconnected oil level sensor connector (22) of oil
pan, wiring (23) for oil pressure sensor, and ground
connection (24)

13. Remove intermediate clamp (25) of heater hose.

14. Disconnect governor motor connectors (26) (2 places)
and speed sensor connector (27).

15. Disconnect starting motor wiring (28) and starting mo-
tor connectors (29) and (30), and remove from clamp.

16. Disconnect fuel supply hose and fuel return hose. For
details, see engine shop manual.

17. Disconnect electrical intake air heater wiring (34).
18. For machines with air conditioning , disconnect air

conditioner connector (35), remove compressor as-
sembly (356). For details, see AIR CONDITIONER
COMPRESSOR, Removal.

★ After removing the compressor assembly, put it on top
of the counterweight.

ENGINE, MAIN PUMP
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DISASSEMBLY AND ASSEMBLY ENGINE, MAIN PUMP

19. Remove fan (37) and move towards radiator.

20. Remove radiator upper hose (38), radiator lower hose
(39), heater hose (40), and air cleaner connector (41).

21. Remove engine mounting bolts, then raise engine
and main pump assembly (42) slowly and lift off.

★ When removing the engine and main pump assembly,
check that all the wiring and piping has been discon-
nected.

Engine, main pump assembly: 770 kg.

Installation
• Carry out installation in the reverse order to removal.

★ Set the engine mounting rubber as shown in the dia-
gram, then install the engine and main pump assem-
bly.

Engine mounting  bolt: 227 ± 32 Nm (28.3 ± 3.3
kgm)

• Refilling with coolant.
★ Add coolant through the water filler to the specified

level. Run the engine to circulate the coolant through
the system. Then check the coolant level again.

• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

• Bleeding air.
★ Bleed air from the main pump. For details, see TEST-

ING AND ADJUSTING, Bleeding air.

1

1
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DISASSEMBLY AND ASSEMBLY

DAMPER
Removal
1. Remove main pump assembly. For details, see EN-

GINE, MAIN PUMP, Removal.
2. Remove damper assembly (1).

Installation
• Carry out installation in the reverse order to removal.

DAMPER
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DISASSEMBLY AND ASSEMBLY

FUEL TANK
Removal

Disconnect the cable from the negative (-) terminal of
the battery.

1. Loosen drain valve (1) of fuel tank and drain fuel.
Disconnect fuel supply hose (2) and return hose (3).

3. Remove handrail (5), battery case (6), and cover (7).
Battery case: 28 kg

4. Disconnect fuel sensor connector (8), then remove
wiring from clamp.

5. Sling fuel tank assembly (9), then remove mounting
bolts and lift off fuel tank assembly (9).
Fuel tank assembly: 122 kg

Installation
• Carry out installation in the reverse order to removal.

Fuel tank mounting bolt: 277 ± 32 Nm (28.3 ±
3.2 kgm)

• Add fuel.

FUEL TANK

1

1
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DISASSEMBLY AND ASSEMBLY

CENTER SWIVEL JOINT

Removal
Release the remaining pressure in the hydraulic cir-
cuit. For details, see TESTING AND ADJUSTING, Re-
leasing remaining pressure from hydraulic circuit.

★ Mark all the piping with tags to prevent mistakes in the
mounting position when installing.

1. Disconnect hoses (1), (2), (3), and (4) and tubes (5)
and (6), and remove filter and bracket assembly.

★ For machines equipped with additional attachment
circuit.

Filter, bracket assembly: 95 kg

2. Disconnect hoses (7), (8), (9), and (10) between travel
motor and swivel joint.

3. Remove elbow (11).

4. Disconnect drain hose (12).
5. Disconnect hoses (13) and (14) between control valve

and swivel joint.
6. Disconnect travel speed selector hose (15).
7. Disconnect plate (16).

8. Remove center swivel joint assembly (17).
Center swivel joint assembly: 45 kg.

CENTER SWIVEL JOINT
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DISASSEMBLY AND ASSEMBLY

Installation
• Carry out installation in the reverse order to removal.

★ Assemble the center swivel as shown in the diagram
to the right.

• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

• Bleeding air.
★ Bleed the air from the travel motor. For details, see

TESTING AND ADJUSTING, Bleeding air.

CENTER SWIVEL JOINT

1
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DISASSEMBLY AND ASSEMBLY

Disassembly
1. Remove cover mounting bolts (1) (4 places), cover (2)

and O-ring (3).
2. Remove thrust plate mounting bolts (4) (4 places),

thrust plate (5) and O-rings (6) (4 places).
3. Remove shaft (7) from housing (8).
4. Remove seals (9) and (10) from housing (8).
★ Check all seals and O-rings for damage or wear and

replace if necessary.

Assembly
1. Assemble seals (9) and (1) to housing (8).
2. Set shaft (7) on a block, then using push tool, tap

housing (8) with a plastic hammer to install.

Contact surface of housing, shaft: Grease (GS-
LI)

★ When installing the shaft, be extremely careful not to
damage the seals or O-rings.

3. Install O-rings (6) and thrust plate (5).
4. Fit O-ring (3) and install cover (2).

Mounting bolt: 31.36 ± 2.94 Nm (3.2 ± 0.3 kgm)

CENTER SWIVEL JOINT
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY FINAL DRIVE
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DISASSEMBLY AND ASSEMBLY SPROCKET
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DISASSEMBLY AND ASSEMBLY SWING MOTOR AND MACHINERY
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DISASSEMBLY AND ASSEMBLY SWING MOTOR AND MACHINERY
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DISASSEMBLY AND ASSEMBLY SWING MACHINERY



30-56

DISASSEMBLY AND ASSEMBLY SWING MACHINERY
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DISASSEMBLY AND ASSEMBLY SWING MACHINERY
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DISASSEMBLY AND ASSEMBLY SWING MACHINERY
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DISASSEMBLY AND ASSEMBLY SWING MACHINERY
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DISASSEMBLY AND ASSEMBLY SWING MACHINERY
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DISASSEMBLY AND ASSEMBLY SWING MACHINERY
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DISASSEMBLY AND ASSEMBLY SWING MACHINERY
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DISASSEMBLY AND ASSEMBLY

REVOLVING FRAME
Removal
1. Remove 2 boom cylinder assemblies. For details, see

BOOM CYLINDER ASSEMBLY,  Removal.
2. Remove work equipment assembly. For details, see

WORK EQUIPMENT, Removal.
3. Remove counterweight assembly. For details, see

COUNTERWEIGHT, Removal.
4. Disconnect top mounting hoses (1), (2) and (3) of

swivel joint assembly at swivel joint assembly end.
5. Remove stopper link (4).

6. Remove mounting bolts, then lift off revolving frame
 assembly (5).

★ Leave 2 bolts 1* each at the front and rear, use a lever
block to adjust the balance of the revolving frame as-
sembly to the front and rear, and left and right, then
remove the remaining bolts, and lift off.
When removing the revolving frame assembly, be
careful not to hit the center swivel joint assembly.

Revolving frame assembly: 6.300 kg.

REVOLVING FRAME

1
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DISASSEMBLY AND ASSEMBLY REVOLVING FRAME

Installation
• Carry out installation in the reverse order to removal.

Mating surface of swing circle: Gasket sealant
(LG-1)
Thread of revolving frame mounting bolt: Thread
tightener (LT-2)
Revolving frame mounting bolt:

• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
There check the oil level again.

• Bleeding air
★ Bleed the air from swing motor. For details, see TEST-

ING AND ADJUSTING

1

Mounting bolt

Size (mm)

24 x 135

Q’ty

35

Mounting bolt
Tightening torque

Nm (kgm)

927 ± 103
(94.0 ± 10.5)
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DISASSEMBLY AND ASSEMBLY SWING CIRCLE

REMOVAL OF
SWING CIRCLE ASSEMBLY

1. Remove revolving frame assembly. For details, see
REMOVAL OF REVOLVING FRAME ASSEMBLY.

2. Sling swing circle assembly (1) at three points, then
remove mounting bolts, and lift off swing circle assem-
bly.

 Swing circle assembly: 500 kg

INSTALLATION OF
SWING CIRCLE ASSEMBLY

• Carry out installation in the reverse order to removal.

 Thread of swing circle mounting bolt:
Thread tightener (LT-2)

 Swing circle mounting bolt:
926.7 ± 103.0 Nm (94.5 ± 10.5 kgm)

★ Set the soft zone S mark on the inside ring of the inner
race facing the right side of the machine as shown in
the diagram, then install to the track frame.

 Swing circle: Grease (G2-LI) 33 l

1
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DISASSEMBLY AND ASSEMBLY IDLER • RECOIL SPRING

REMOVAL OF IDLER, RECOIL
SPRING ASSEMBLY

1. Remove track shoe assembly.
For details, see REMOVAL OF TRACK SHOE AS-
SEMBLY.
★ Remove lubricator (1).

2. Sling idler and recoil spring assembly (2), and pull out
to the front to remove.
★ Fit wire to the idler and spring of the idler and re-

coil spring assembly, and adjust the balance
when removing.

 Idler, recoil spring assembly: 430 kg

3. Disconnect recoil spring assembly (4) from idler as-
sembly (3).

 Idler assembly: 170 kg

 Recoil spring assembly: 260 kg

INSTALLATION OF IDLER,
RECOIL SPRING ASSEMBLY

• Carry out installation in the reverse order to removal.

★ When installing the idler assembly and recoil
spring assembly, assemble so that the position of
the greasing plug on the idler is on the outside for
the right side of the machine and on the inside for
the left side of the machine.

1
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DISASSEMBLY AND ASSEMBLY RECOIL SPRING

DISASSEMBLY OF RECOIL
SPRING ASSEMBLY

1. Remove piston assembly (2) from recoil spring as-
sembly (1).

2. Disassembly of recoil spring assembly
1) Set tool   to recoil spring assembly (1).

The recoil spring is under large installed load, so
be sure to set the tool properly. Failure to do this
is dangerous.

★ Installed load of spring:
173.3 kN (17,680 kg)

2) Apply hydraulic pressure slowly to compress
spring, then remove lock plate (3), and remove
nut (4).

★ Compress the spring to a point where the nut be-
comes loose.

★ Free length of spring: 795 mm
3) Remove yoke (6), cylinder (7), and dust seal (8)

from spring (5).

4. Disassembly of piston assembly
1) Remove lock plate (10) from piston (9), then re-

move valve (11).
2) Remove snap ring (12), then remove U-packing

(13) and ring (14).
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DISASSEMBLY AND ASSEMBLY RECOIL SPRING

ASSEMBLY OF RECOIL SPRING
ASSEMBLY

1. Assembly of piston assembly
1) Assemble ring (14) and U-packing (13) to piston

(9), and secure with snap ring (12).
2) Tighten valve (11) temporarily, and secure with

lock plate (10).

2. Assembly of recoil spring assembly
1) Using tool H2, assemble dust seal (8) to cylinder

(7).
2) Assemble cylinder (7) and yoke (6) to spring (5),

and set in tool H1.
 Sliding portion of cylinder:

Grease (G2-LI)
3) Apply hydraulic pressure slowly to compress

spring, and tighten nut (4) 50 that installed length
of spring is dimension “a”, then secure with lock
plate (3)
★ Installed length “a” of spring: 648 mm

4) Remove recoil spring assembly (1) from tool H1.

3. Assemble piston assembly (2) to recoil spring as-
sembly (1).

 Piston sliding portion and wear ring:
Grease (G2-LI)

★ Assemble the cylinder assembly so that the
mounting position of the valve is 900 to the side.

★ Fill the inside of the cylinder with approx. 200 cc
of grease (G2-LI)

1 
then bleed the air and check

that grease comes out of the grease hole.
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DISASSEMBLY OF IDLER
ASSEMBLY

1. Remove pin (2), then remove support (3).

2. Remove floating seal (4) from support (3) and idler (5).

3. Pull out shaft and support assembly (6) from idler (5).
★ It is filled with approx. 230 cc. of oil, so drain the

oil at this point or lay a cloth to prevent the area
from becoming dirty.

4. Remove floating seal (7) on opposite side from idler
(5) and shaft and support assembly (6).

5. Remove pin (9), then remove support (10) from shaft
(11).

6. Remove bushing (12) from idler (5).
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DISASSEMBLY OF
IDLER ASSEMBLY

1. Remove pin (2), then remove support (3).

2. Remove floating seal (4) from support (3) and idler (5).

3. Pull out shaft and support assembly (6) from idler (5).
★ It is filled with approx. 230 cc. of oil, so drain the

oil at this point or lay a cloth to prevent the area
from becoming dirty.

4. Remove floating seal (7) on opposite side from idler
(5) and shaft and support assembly (6).

5. Remove pin (9), then remove support (10) from shaft
(11).

6. Remove bushing (12) from idler (5).
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ASSEMBLY OF
IDLER ASSEMBLY

1. Press fit bushing (12) to idler (5).

2. Fit 0-ring and install support (10) to shaft (11), then
install pin (9).
★ After inserting the pin, caulk the pin portion of the

support.

3. Using tool J1, install floating seal (7) to idler (5) and
shaft and support assembly (6).
★ Coat the sliding surface of the floating seal with

oil, and be careful not to let any dirt or dust get
stuck to it.

★ Remove all grease and oil from the contact sur-
face of the 0-ring and the floating seal.

4. Assemble shaft and support assembly (6) to idler (5).
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5. Using tool J1 install floating seal (4) to idler (5) and
support (3).
★ Coat the sliding surface of the floating seal with

oil, and be careful not to let any dirt or dust get
stuck to it.

★ Remove all grease and oil from the contact sur-
face of the 0-ring and the floating seal.

6. Install 0-ring, then assemble support (3) and install pin
(2).
★ After inserting the pin, caulk the pin portion of the

support.

7. Add oil and tighten plug.

Oil: Approx. 230 cc (E030-CD)

Plug: 152.0 ± 24.5 Nm (15.5 ± 2.5 kgm)
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REMOVAL OF TRACK ROLLER
ASSEMBLY

1. Lower work equipment to ground, then loosen lubrica-
tor (1), and relieve track tension.

The adjustment cylinder is under extremely
high pressure, so never loosen the lubricator
more than one turn. If the grease does not come
out easily, move the machine backwards and for-
wards.

2. Remove mounting bolts of track roller guard (2), then
swing work equipment 900, jack up machine with work
equipment, and remove track roller guard (2) towards
outside of machine.

 Track roller guard: 35 kg

3. Lower chassis completely, remove mounting bolts of
track roller assembly (3), then jack up machine with
work equipment, and remove track roller assembly (3)
to outside of machine.

 Track roller assembly: 55 kg

INSTALLATION OF TRACK
ROLLER ASSEMBLY

• Carry out installation in the reverse order to removal.

★ Adjust the track tension. For details, see TEST-
ING AND ADJUSTING, Testing and adjusting
track tension.

 Roller guard mounting bolt:
Thread tightener (LT-2)

 Roller guard mounting bolt:
926.7 ± 103.0 Nm (94.5 ± 10.5 kgm)

 Track roller mounting bolt:
Thread tightener (LT-2)

 Track roller mounting bolt:
1st pass: 196.1 ± 19.6 Nm (20 ± 2 kgm)
2nd pass:

Tighten an additional 105 ± 5°

1

2

3

1

2

3
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DISASSEMBLY OF TRACK
ROLLER ASSEMBLY

1. Remove pin (1), then remove collar (2).

2. Remove floating seal (3) from collar (2) and roller (4).

3. Pull out roller (4) from shaft (5).
★ It is filled with 250 - 280 cc. of oil, so drain the oil

at this point or lay a cloth to prevent the area from
becoming dirty.

4. Remove floating seal (6) on opposite side from roller
(4) and collar (8).

5. Remove pin (7), then remove collar (8) from shaft (5).

6. Remove bushings (9) and (10) from roller (4).
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ASSEMBLY OF TRACK ROLLER
ASSEMBLY

1. Using push tool a, press fit bushings (9) and (10) to
roller (4).

2. Assemble collar (8) to shaft (5), and install pin (7).

3. Using tool M1, install floating seal (6) to shaft (5).
★ When assembling the floating seal, clean the

contact surface of 0-ring (6c) and floating seal
(6a), remove all grease and oil, and dry it. Make
sure that no dirt or dust sticks to the contact sur-
face of the floating seal.

★ After inserting the floating seal, check that the
angle of the seal is less than 1 mm and that the
protrusion of the seal is within a range of
5 - 7 mm.

4. Using tool M1, install floating seals (6) and (3) to roller
(4).
★ For details of the precautions when installing

floating seals (6b) and (6d), and (3b) and (3d),
see the precautions marked ★ for Step 3.

5. Assemble shaft (5) to roller (4).

6. Turn over roller (4) and shaft (5) assembly.

7. Using tool M1, install floating seal (3) to collar (2).
★ For details of the precautions when installing

floating seals (3a) and (3c), see the precautions
marked ★ for Step 3.
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8. Assemble collar (2) to shaft (5), and install pin (1).

9. Using tool M2 apply standard pressure to roller oil filler
port, and check for leakage of air from seal.
★ Standard pressure: 0.1 MPa (1 kg/cm2)
★ Method of checking

The standard pressure shall be maintained for 10
seconds and the indicator of the gauge shall not
go down.

10. Using tool M2 fill track roller assembly with oil, then
tighten plug (11).

 Track roller oil: 250 - 280 cc (E030-CD)

 Plug: 14.7 ± 4.9 Nm (1.5 ± 0.5 kgm)
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REMOVAL OF CARRIER ROLLER
ASSEMBLY

1. Lower work equipment to ground, then loosen lubrica-
tor (1), and relieve track tension.

The adjustment cylinder is under extremely high
pressure, so never loosen the lubricator more
than one turn. If the grease does not come out,
move the machine backwards and forwards.

2. Using hydraulic jacks a push up track to a position
where carrier roller assembly can be removed, then
remove carrier roller assembly (2).

 Carrier roller assembly: 35 kg

INSTALLATION OF CARRIER
ROLLER ASSEMBLY

• Carry out installation in the reverse order to removal.

★ Adjust the track tension. For details, see TESTING
AND ADJUSTING, Testing and adjusting track ten-
sion.

1

2

1
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DISASSEMBLY OF CARRIER
ROLLER ASSEMBLY

1. Remove plug (1) and drain oil.

 Carrier roller assembly: 450-500 cc

2. Set carrier roller assembly on stand a.

3. Remove cover (2).

4. Remove ring (3).

5. Using tool L1, remove nut (4).

6. Using push tool b, pull out shaft assembly (5) from
roller (6) with press, then remove inner race (7).

7. Remove outer races (8) and (9) from roller (6).

8. Disassembly of shaft assembly.
1) Using puller c, remove inner race (10).
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2) Remove floating seals (11).
3) Using push tool d, remove collar (12) from shaft

(13)
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ASSEMBLY OF CARRIER
ROLLER ASSEMBLY

1. Using push tool e, press fit outer races (8) and
(9) to roller (6).

2. Assembly of shaft assembly.
1) Using tool L3, press fit collar (12) to shaft (13).

★ When press fitting, be careful that there
is no scuffing.

 Fitting portion of shaft:
Engine oil (E030-CD)

2) Using tool L2, assemble floating seals (11).
★ When assembling the floating seal, clean the

contact surface of 0-ring (lic) and floating
seal (ha), remove all grease and oil, and dry
it. Make sure that no dirt or dust sticks to the
contact surface of the floating seal.

★ After inserting the floating seal, check that
the angle of the seal is less than 1 mm and
that the protrusion of the seal is within a
range of 5 - 7 mm.

3) Assemble floating seals (11), then using push tool
f, press fit inner race (10).
★ For details of the precautions when installing

floating seals (1 lb) and (lid), see the precau-
tions marked ★ for Step 2).

3. Assemble roller (6) to shaft assembly (5).

4. Using push tool 07, press fit inner race (7).
★ When press fitting the bearing, rotate the

roller, and press fit to a point where the rota-
tion becomes slightly heavier.

5. Using tool L1 tighten nut (4) to a point where drill
hole in shaft is aligned with drill hole in nut.
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6. Install ring (3).

7. Using push-pull scale h, check that roller rotates
smoothly.

8. Fit 0-ring and install cover (2).

9. Using tool L4, apply standard pressure to roller oil
filler port, and check for leakage of air from seal.
★ Standard pressure: 0.1 MPa (1 kg/cm2)
★ Method of checking The standard pressure shall

be maintained for 10 seconds and the indicator of
the gauge shall not go down.

10. Using tool L4 fill carrier roller assembly with oil, then
tighten plug (1).

 Carrier roller oil: 450 - 500 cc (E030-CD)

 Plug: 14.7 + 4.9 Nm (1.5 + 0.5 kgm)
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REMOVAL OF
TRACK SHOE ASSEMBLY

1. Positioning track shoe
★ Stop the machine at a point where it is easy to set

master pin removal tool I and where master pin is
in the middle of the track frame, then loosen lubri-
cator (1), and relieve the track tension.
The adjustment cylinder is under extremely high
pressure, so never loosen the lubricator more
than one turn. If the grease does not come out,
move the machine backwards and forwards.

2. Using tool I pull out master pin (2).

3. Lay out track as follows.
1) Move machine forward so that position of tempo-

rary pin is at front of idler, set block a in position,
then remove temporary pin b, and remove dust
seal.

2) Drive machine in reverse to lay out track.

INSTALLATION OF TRACK SHOE
ASSEMBLY

• Carry out installation in the reverse order to removal.

Adjust the track tension.
For details, see TESTING AND ADJUSTING, Testing
and adjusting track tension.

★ Use tool I and press fit so that the protrusion of
the master pin is dimension “a”
Protrusion “a” of master pin: 4.2 ± 2 mm

When assembling the dust seal,coat the
bushing contact surface with grease (G2-LI).

1

2

3

1

2

3
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HYDRAULIC TANK
Removal

1. Drain oil from hydraulic tank.
Hydraulic tank: Approximately 170 l.

2. Remove engine hood (1), pump top cover (2), and
control valve top cover (3).

3. Remove right side cover (4) together with cover
mounting frame (5).

4. Remove engine partition plates (6) and (7) and mount-
ing bracket for partition plate on hydraulic tank side.

5. Disconnect hydraulic oil return tube (8).
6. Remove pump suction tube (9) together with joint

hose (10).

7. Disconnect oil level sensor connector (11) and re-
move LS pressure hose clamp (12).

8. Disconnect 7 hydraulic tank return hoses, fit tags to
distinguish them.

★ After disconnecting the hoses, fit tags to distinguish
them.

★ Protect with the sleeve nut to prevent damage to the
nipple or elbow taper seal portion.

9. Sling hydraulic tank assembly (14), then remove
mounting bolts, and lift off hydraulic tank
assembly.

Hydraulic tank assembly: 136 kg.

HYDRAULIC TANK

1

3
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Installation

• Carry out installation in the reverse order to removal.

Hydraulic tank drain plug: 68.5 ± 10 Nm (6.98 ±
1.01 kgm)

Hydraulic tank mounting bolt: 277 ± 32 Nm (28.3
± 3.2 kgm)

• Refilling with oil (hydraulic tank)
★ Add oil through the oil fillter to the specified level. Run

the engine to circulate the oil through the system .
Then check the oil level again.

Hydraulic tank: Approximately 170 l.

• Bleeding air
★ Bleed the air. For details, see TESTING AND AD-

JUSTING, Bleeding air.

HYDRAULIC TANK

1

2
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MAIN PUMP
Removal

Disconnect the cable from the negative (-) terminal of
the battery.
Lower the work equipment completely to the ground
and stop the engine. Then loosen the oil filler cap
slowly to release the pressure inside the hydraulic
tank.

• Remove the hydraulic tank strainer, and using tool B,
stop the oil.

• When not using tool B, remove the drain plug, and
drain the oil from the hydraulic tank and inside the sys-
tem.

Hydraulic tank: Approx. 170 l.

• Drain oil from damper case.
1. Remove engine hood cover. (1)
2. Remove main pump top cover. (2)
3. Remove right side cover (3) together with cover

mounting frame (4).

4. Remove connectors (5) and (6) from bracket and dis-
connect.

5. Disconnect Front and Rear pump discharge hoses (7)
and (8), Front and Rear LS pressure hoses (9) and
(10), and EPC basic pressure hose (11).

★ Protect with the sleeve nut to prevent damage to the
nipple or elbow taper seal portion.

MAIN PUMP
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6. Disconnect pump servo pressure hose (12) and pump
drain hose (13), and remove intermediate clamp (14)
of hose.

★ Protect with the sleeve nut to prevent damage to the
nipple or elbow taper seal portion.

7. Disconnect suction tube (15) at pump end.
★ Cover the suction tube port portion with plastic.

8. Remove engine partition plates (16), (17) and (18).

9. Remove muffler drain pipe (19) and clamp mounting
bracket (20).

10. Remove main pump assembly as follows.
a. Leaving 2 - 3 mounting bolts, remove other

mounting bolts.
b. Sling main pump assembly and install 2 guide

bolts 1* on diametrically opposite sides.
c. Remove remaining mounting bolts, then pull out

slowly until main pump assembly separates from
spline shaft.

d. Lift off main pump assembly.

Main pump assembly: 150 kg

MAIN PUMP

1
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Installation
• Carry out installation in the reverse order to removal.

Involute spline of main pump: Anti-friction com-
pound (LM-G)
Mating surface of main pump case: Gasket seal-
ant (LG-6)

• Refilling with oil (damper)
★ Add engine oil through the oil filler to the specified

level. Run the engine to circulate the oil through the
system. Wait for at least 15 minutes, then check the oil
level again.

Damper: Approximately 0.7 l.

• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

• Bleeding air
★ Bleed the air. For details, see TESTING AND AD-

JUSTING, Bleeding air.

MAIN PUMP

1
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MAIN PUMP INPUT SHAFT OIL
SEAL
Removal

1. Remove main pump assembly. For details, see MAIN
PUMP, Removal.

2. Remove snap ring (1), then remove spacer (2).
3. Lever up oil seal (3) with a screwdriver to remove.
★ When removing the oil seal, be extremely careful not

to damage the shaft.

Installation

• Carry out installation in the reverse order to removal.

Lip of seal: Grease (G2-L1)
Coat the outside circumference of the oil seal with
grease (G2-L1) thinly, then press fit.

★ Using tool N, press fit oil seal (3).

1

1



30-89

DISASSEMBLY AND ASSEMBLY CONTROL VALVE

CONTROL VALVE
Removal

Run the engine at low idling, operate the cylinder to
the end of its stroke without relieving the circuit, then
lower the work equipment to the ground. For details,
see TESTING AND ADJUSTING, Releasing pressure
in hydraulic circuit. Stop the engine.

• Loosen the oil filler cap slowly to release the pressure
inside the tank.

• Operate the control levers several times to release the
pressure in the accumulator.

• Start the engine and run at low idling for approxi-
mately 5 seconds, then stop the engine and operate
the control levers. Repeat the above operation sev-
eral times to release the remaining pressure com-
pletely.

1. Open engine hood, and remove valve top cover (1)
and air cleaner top cover (2).

2. Remove partition plate covers (3) and (4) between en-
gine and control valve, move partition plate cover (5)
under intake hoses towards engine.

3. Disconnect 2 connectors (6) of pressure sensor and
remove from holder.

4. Disconnect pump discharge hoses (7) and (8), and re-
move hose clamp (9).

5. Remove self-reducing pressure valve (10).
★ The length of the mounting bolts is different. Left side

mounting bolts (2 bolts): L=120 mm. Right side
mounting bolts (2 bolts): L=125 mm.
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6. Disconnect 5 hoses (11) beetween control valve and
relay block, hose (12) between control valve and tim-
ing valve, travel vale pilot hose (13), 2 boom valve pi-
lot hoses (14), and 2 relief valve pilot hoses (15).

★ After disconnecting the hoses, fit tages to distinguish
them.

★ Protect with the sleeve nut to prevent damage to the
nipple or elbow taper seal portion.

7. Disconnect 2 travel valve junction hoses (16).
8. Disconnect 2 LS pressure pilot hoses (17).
★ After disconnecting the hoses, fit tags to distinguish

them.

9. Disconnect 4 hoses (20) between control valve and
relay block, hose (21) between control valve and tim-
ing valve, travel valve junction hose (22), travel valve
pilot hoses (23), and pilot hose (24) between arm and
bucket.

★ After disconnecting the hoses, fit tags to distinguish
them.

★ Protect with the sleeve nut to prevent damage to the
nipple or elbow taper seal portion.

10. Disconnect 2 each of bucket valve tube (25), boom
valve tube (26), and arm valve tube (27).

11. Disconnect 2 each of right hand travel valve hose
(28), swing valve hose (29), and left travel valve hose
(30).

12. Disconnect 2 LS select valve pilot hoses (31).
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14. Sling control valve assembly (32), then remove
mounting bolts, and lift off control valve assembly.

Control valve assembly: 170 kg

Installation
• Carry out installation in the reverse order to removal.
• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

• Bleeding air
★ Bleed the air from the circuit between the valve and

the hydraulic cylinder. For details, see TESTING AND
ADJUSTING, Bleeding air.
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Disassembly
★ The set pressure of the safety valve cannot be adjusted when it is installed on the machine, so do not

disassemble.
• This section explains the procedure for the 6-spool valve.
1. Remove the main relief valve (2).
2. Unload valves, safety suction valves, suction valves.

a. Remove unload valve (1) and (17).
b. Remove safety-suction valves (23), (22), (27), (18) and (20).
c. Remove suction valves (25), (24), (21), (26) and (19).

3. Pressure compensation valves.
★ Before removing any pressure compensation valve, check and mark its mounting position.

a. Remove bucket DUMP (8), R.H. travel REVERSE (7), boom RAISE (6), L.H. travel REVERSE (4), and
arm OUT pressure compensation valve (3).

b. Remove bucket CURL (10), R.H. travel FORWARD (11), boom LOWER (12), left swing (13), L.H.
travel FORWARD (14), and arm IN pressure compensation valve (15).

★ After removing the pressure compensation valves, remove the check valves (35) from each pressure com-
pensation valve mount.

4. Remove LS select valve (38).
5. LS Shuttle valves, pump merge/divider valve, boom regeneration valve.

a. Remove LS shuttle valves (79) and (81).
b. Remove pump merge/divider valve assembly (80), then remove boom regeneration spring (61) and

boom regeneration valve (62).
6. Remove covers (9) and (16).
7. Arm control valve.

a. Remove case (70), then remove spring (74) and retainer (69).
b. Remove case (66), then remove spring (67) and retainer (78).
c. Remove spool assembly (68).

8. Swing control valve
a. Remove case (40), then remove spring (39) and retainer (41).
b. Remove case (43), then remove spring (36) and retainer (42).
c. Remove spool assembly (37).

★ Do not disassemble spool assembly (37).
9. R.H. travel, L.H. travel control valves.

a. Remove case (47), then remove spring (46) and retainer (48).
b. Remove case (50), spring (44), and retainer (49).
c. Remove spool assembly (45).

★ Do not disassemble spool assembly (45).
10. Boom control valve

a. Remove case (57), then remove spring (55) and retainer (60).
b. Remove plug (58), then remove piston (59) and spring (56).
c. Remove case (64), then remove spring (53) and retainer (63).
d. Remove spool assembly (54).

★ Do not disassemble spool assembly (54).
11. Bucket control valve.

a. Remove case (30), then remove spring (31), and retainer (32).
b. Remove case (34), then remove spring (28) and retainer (33).
c. Remove spool assembly (29).

★ Do not disassemble spool assembly (29).
12. Remove plate (75), then remove arm regeneration spring (76) and arm regeneration valve (77).
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Assembly
• Coat the sliding surfaces of all parts with engine oil before installing.
1. Bucket control valve spool.

a. Assemble spool assembly (29) to valve body.
b. Assemble retainer (33) and spring (28), then fit O-ring to case (34) and install.

Case mounting bolt: 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
c. Assemble retainer (32) and spring (31)  to spool, then fit O-ring to case (30) and install.

Case mounting bolt: 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
2. Boom control valve spool

a. Assemble spool assembly (54) to valve body.
b. Assemble retainer (63) and spring (53), then fit O-ring to case (64) and install.

Case mounting bolt: 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
c. Assemble spring (56) and piston (59), then install plug (58).

Plug: 107.8 ± 14.7 Nm (11.0 ± 1.5 kgm)
d. Assemble retainer (60) and spring (55), then install case (57).

Case mounting bolt : 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
3. R.H. travel, L.H. travel control valves.

a. Assemble spool assembly (45) to valve body.
b. Assemble retainer (49) and spring (44), then fit O-ring to case (50) and install.

Case mounting bolt : 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
c. Assemble retainer (48) and spring (46) to spool, then fit O-ring to case (47) and install.

Case mounting bolt : 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
4. Swing control valve spool.

a. Assemble spool assembly (37) to valve body.
b. Assemble retainer (42) and spring (36), then fit O-ring to case (43) and install.

Case mounting bolt : 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
c. Assemble retainer (41) and spring (39), then fit O-ring to case (40) and install.

Case mounting bolt : 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
5. Arm control valve.

a. Assemble spool assembly (68) to valve body.
b. Assemble retainer (78) and spring (67), then fit O-ring to case (66) and install.

Case mounting bolt : 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
c. Assemble retainer (69) and spring (74), then fit O-ring to case (70) and install.

Case mounting bolt : 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
6. Covers.

a. Fit O-ring to cover (16), then install.
b. Fit O-ring to cover (9), then install.

Mating surface of covers (16), (9): Seal end 242 or equivalent.

★ Tighten the mounting bolts in the order shown in the diagram on the right.
Mounting bolt: 166.6 ± 9.8 Nm (17 ± 1 kgm)

7. LS shuttle valves, pump merge/divider valve,
boom regeneration valve
a. Assemble boom regeneration valve (62) and spring

(61) to valve body, then install pump merge/divider
valve assembly (80).

★ Tighten the mounting bolts in the order shown in the
diagam on the right.

Mounting bolt: 166.6 ± 9.8 Nm (17 ± 1 kgm)
b. Install LS shuttle valves (81) and (79).

Mounting bolt: 66.17 ± 7.35 Nm (6.75 ± 0.75 kgm)
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8. Install LS select valve (38).
LS select valve: 127.4 ± 19.6 Nm (13 ± 2 kgm)

9. Pressure compensation valves
• Check the marks made on each pressure compensation valve during disassembly, and install in the correct

position.
a. Before installing pressure compensation valves below, install check valves (35).
b. Fit O-ring, then install arm IN (15), L.H. travel FORWARD (14), left swing (13), boom LOWER (12),

R.H. travel FORWARD (11), and bucket CURL pressure compensation valve (10).
c. Fit O-ring , then install arm OUT (3), L.H. travel REVERSE (4), right swing (5), boom RAISE (6), R.H.

travel REVERSE (7), and bucket DUMP pressure compensation valve (8).
Pressure compensation valve: 392 ± 19.6 Nm (40 ± 2 kgm)

10. Install arm regeneration valve (77) and spring (76), then install plate (75).
★ Tighten the mounting bolts in the order shown in the diagram on the right.

Mounting bolt: 66.15 ± 7.35 Nm (6.75 ± 0.75 kgm)
11. Unload valves, safety-suction valves, suction valves

a. Fit O-rings and install suction valves (19), (26), (21), (24) and (25).
Suction valve: 147 ± 9.8 Nm (15 ± 1 kgm)

b. Fit O-rings and install safety-suction valves (18), (27), (22) and (23).
Safety-suction valve: 147 ± 9.8 Nm (15 ± 1 kgm)

c. Fit O-rings and install unload valves (17) and (1).
Unload valve assembly: 166.6 ± 9.8 Nm (17 ± 2 kgm)

12. Fit O-ring and install main relief valve assembly (2).
Main relief valve: 53.9 ± 4.9 Nm (5.5 ± 0.5 kgm)
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PUMP MERGE-DIVIDER VALVE
Disassembly

1. Remove plug (2) from valve body (1), then remove
spring (3) and spool (4).

2. Remove plate (5).
3. Remove plug (6), then remove spring (7) and spool

(8).
4. Remove plug (9).
★ After disassembling, if there is any abnormality in

body (1) or spools (4) or (8), replace the whole pump
merge-divider valve assembly.

Assembly
• Before assembling, coat the sliding surface with en-

gine oil.

1.  Fit O-ring to plug (9) and install to valve body (1).
Plug (9): 39.2 ± 5.88 Nm (4.0 ± 0.6 kgm)

2. Assemble spool (8) and spring (7), then fit O-ring to
plug (6) and install.

Plug (6): 39.2 ± 5.88 Nm (4.0 ± 0.6 kgm)
3. Fit O-ring to plate (5) and install to valve body.
4. Assemble spool (4) and spring (3), then fit O-ring to

plug (2) and install.
Plug (2): 151.9 ± 24.5 Nm (15.5 ± 2.5 kgm)
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DISASSEMBLY AND ASSEMBLY

MAIN RELIEF VALVE
Disassembly

1. Loosen locknut (9), remove plug (8), then remove re-
tainer (6).

2. Loosen locknut (10), then remove holder (7), spring
(11), seat (12), and poppet (5).

3. Remove ring (1), then remove valve (3) and spring (4).
★ If any abnormality is found in any part after disassem-

bly, replace the whole main relief valve assembly.

Assembly
• Coat the sliding surfaces with engine oil.
1. Assemble spring (4) and valve (3), then install ring (1).
2. Install seat (12), poppet (5), spring (11), and holder

(7), and secure in position with locknut (10).
Locknut: 53.9 ± 4.9 Nm (5.5 ± 0.5 kgm)

3. Fit retainer (6), then install plug (8) and secure in posi-
tion with locknut (9).

Locknut: 39.7 ± 4.9 Nm (4.0 ± 0.5 kgm)
★ After installing main relief valve to control valve as-

sembly, adjust pressure referring to TESTING AND
ADJUSTING, testing and adjusting hydraulic pressure
in work equipment, swing, travel circuit.

MAIN RELIEF VALVE

1
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PC VALVE
Removal

Disconnect the cable from the negative (-) terminal of
the battery.
Lower the work equipment completely to the ground
and stop the engine. Then loosen the oil filler cap
slowly to release the pressure inside the hydraulic
tank.

• Remove the hydraulic tank strainer, and using tool B,
stop the oil.

• When not using tool B, remove the drain plug, and
drain the oil from the hydraulic tank and inside the sys-
tem.

Hydraulic tank: Approx. 170 l.

• There are PC valve assemblies installed to both the
front pump and the rear pump, but the procedure for
removal is the same.

1. Remove nut (1), then remove hose assembly (2).

2. Install locknut a 01582-11008
Locknut: 100.5 ± 12.5 Nm (10.25 ± 1.25 kgm)

3. Turn nut (3) in direction of loosening, then tighten at
locknut a end.

★ Angle of turning for nut (3): Approximately 30°
4. Fit tool to width across flats (22 mm) of hexagonal por-

tion of sleeve (4), then loosen and remove PC valve
assembly (5).

Installation
• Carry out installation in the reverse order to removal.

Nut (2): 100.5 ± 12.5 Nm (10.25 ± 1.25 kgm)

★ After installing the PC valve assembly, remove locknut
a.

★ Adjust the PC valve assembly. For details, see TEST-
ING AND ADJUSTING, testing and adjusting PC valve
output pressure (servo piston inlet pressure).

Nut (3): 100.5 ± 12.5 Nm (10.25 ± 1.25 kgm)
• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

1
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LS VALVE
Removal

Disconnect the cable from the negative (-) terminal of
the battery.
Lower the work equipment completely to the ground
and stop the engine. Then loosen the oil filler cap
slowly to release the pressure inside the hydraulic
tank.

• Remove the hydraulic tank strainer, and using tool B,
stop the oil.

• When not using tool B, remove the drain plug, and
drain the oil from the hydraulic tank and inside the sys-
tem.

Hydraulic tank: Approx. 170 l.

• There are LS valve assemblies installed to both the
front pump and the rear pump, but the procedure for
removal is the same.

1. Disconnect hose (1).
2. Fit tool to width across flats (30 mm) of

hexagonal portion of sleeve, then loosen and remove
LS valve assembly (2).

Installation
• Carry out installation in the reverse order to removal.

★ Adjust the LS valve assembly. For details, see TEST-
ING and ADJUSTING, testing and adjusting LS valve
output pressure (servo piston inlet pressure) and LS
differential pressure.

Sleeve: 139.7 ± 12.3 Nm (14.75 ± 1.25 kgm)
• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

1

1
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PC, LS-EPC VALVE
Removal

Disconnect the cable from the negative (-) terminal of
the battery.
Lower the work equipment completely to the ground
and stop the engine. Then loosen the oil filler cap
slowly to release the pressure inside the hydraulic
tank.

1. Remove the main pump bottom cover.
2. Disconnect wiring connectors (1) (2 places).
★ After disconnecting the connectors, fit tags to distin-

guish them.
3. Disconnect hoses (2) and (3).
4. Remove PC-EPC valve assembly (4) and LS-EPC

valve assembly (5).

Installation
• Carry out installation in the reverse order to removal.

Hose sleeve nut: 24.5 ± 4.9 Nm (2.5 ± 0.5 kgm)

PC, LS-EPC valve assembly mounting bolt: 13.3
± 1.5 Nm (1.35 ± 0.15 kgm)

1
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SOLENOID VALVE
Removal

Disconnect the cable from the negative (-) terminal of
the battery.

1. Remove 5 solenoid wiring connectors (1) from clip
and disconnect.

★ Mark the male and female ends of each connector
with tags to prevent mistakes when connecting.

2. Disconnect 3 hoses (2) installed to the bottom of the
valve.

★ After disconnecting the hoses, fit tags to distinguish
them.

3. Disconnect 7 hoses (3) installed to the top of the
valve.

★ After disconnecting the hoses, fit tags to distinguish
them.

4. Remove mounting bolts, then remove solenoid valve
assembly (4).

5. To remove individual solenoid valves, loosen
mounting bolt (5) and remove.

Installation
• Carry out installation in the reverse order to removal.

Bolt: 3.9 ± 0.39 Nm (0.4 ± 0.04 kgm)

1

1
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REMOVAL OF WORK
EQUIPMENT • SWING PPC
VALVE ASSEMBLY

Lower the work equipment completely to the ground
and stop the engine. Then loosen the oil filler cap
slowly to release the pressure inside the hydraulic
tank.

1. Remove boot (1) from cover, raise boot, then remove
lever (2).

2. Remove mounting bolts.

3. Disconnect hoses (4) + (5) x 6 + remove valve ass’y.
★ Mark the connecting position of the hoses before dis-

connecting.

INSTALLATION OF WORK
EQUIPMENT • SWING PPC
VALVE ASSEMBLY
• Carry out installation in the reverse order to removal.

Hose mounting joint bolt: 29.4 ± 4.9 Nm (3.0 ±
0.5 kgm)

Hose mounting joint bolt: 39.2 ± 4.9 Nm (4.0 ±
0.5 kgm)

★ If there is excessive play in the control levers, adjust
the PPC valve, for details, see TESTING AND AD-
JUSTING, Adjusting PPC valve.

1
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Disassembly
1. Remove nut (1), then remove disc (2) and boot (3).
2. Remove bolts, then remove plate (5).
★ Do not remove joint (4) unless it is to be replaced.
3. Remove seal (6) and collar (7).
4. Pull out piston (8), and remove retainer (9), springs

(10) and (11), and shim (12).
★ Spring (10) consists of a set of two types of springs

with different installed loads, so check the mounting
position (oil port) and mark with tags to prevent mis-
takes when installing.

5. Pull out valve (13) form body (14).
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Assembly
1. Assemble valve (13) to body (14).
2. Assemble shim (12) and spring (11) to valve (13).
★ When assembling spring (11), set the end with the

small coil diameter (inside diameter) at shim (12) end.
3. Assemble spring (10), retainer (9), and piston (8).
★ The number of loops in the coil for spring (10) is differ-

ent for each of the hydraulic ports below, so be careful
when installing.

Position of port Free length of spring

P1, P2 44.4 mm

P3, P4 42.4 mm

★ The position of each port is marked on the bottom of
the valve body.

Piston: Grease (G2-L1)

★ When assembling piston (8), coat the outside of the
piston and the inside of the hole in the body with
grease.

4. Fit O-ring to collar (7) and assemble in body (14), then
install seal (6).

5. Install plate (5).
Mounting bolt: 13.2 ± 1.5 Nm (1.35 ± 0.15 kgm)

6. Install joint (4).
Sliding portion of joint: Grease (G2-L1)

Female thread of body: Thread tightener (LT-2)

★ Coat two places on the female thread with one drop
each of Loctite as shown in the diagram below.

Joint: 44.1 ± 4.9 Nm (4.5 ± 0.5 kgm)
★ Keep strictly to the tightening torque.
7. Assemble boot (3) and disc (2), and tighten with nut

(1).
Contact surface of pistion and disc: Grease (G2-

L1), 0.3 - 0.8 cc.

Nut: 112.7 ± 14.7 Nm (11.5 ± 1.5 kgm)
★ After assembling the disc, adjust the height of the

disc. For details, see TESTING AND ADJUSTING,
Adjusting PPC valve.
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TRAVEL PPC VALVE
Removal

Lower the work equipment completely to the ground
and stop the engine. Then loosen the oil filler cap
slowly to release the pressure inside the hydraulic
tank.

1. Remove floor mat.
2. Remove travel PPC valve bottom cover.
3. Remove pedals (1) and levers (2).

4. Remove cover (3).

5. Remove covers (4), then remove springs (5).

6. Disconnect 6 PPC hoses (7), then remove travel
PPC valve assembly (8).

Installation
• Carry out installation in the reverse order to removal.

Cover mounting bolt: 19.6 ± 2 Nm (2.0 ± 0.23
kgm)

Hose mounting joint bolt (width across flats: 30
mm):
39.2 ± 4.9 Nm (4.0 ± 0.5 kgm)
Hose mount elbow (width across flats: 22 mm):
34.3 ± 4.9 Nm (3. ± 0.5 kgm)
Hose mounting joint bolt (width across flats: 17
mm):
24.5 ± 4.9 Nm (2.5 ± 0.5 kgm)

1
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Disassembly
1. Remove screws (1), then remove levers (2).
2. Remove mounting bolts (3), then remove case and

shaft assembly (4).
3. Remove mounting bolts (5), then remove plate (6) and

damper assembly (7) as one unit.
★ Check the thickness and mounting position of washer

(18).
★ Never disassemble damper assembly (7).
4. Remove mounting bolts (8), then remove damper as-

sembly (7) from plate (6).
5. Remove seal (9) and collar (10).
6. Pull out piston (11), and remove retainer (12), springs

(13) and (14), and shims (15).
★ Check the number and thickness of shims (15) for

each mounting position and keep in a safe place.
7. Pull out valve (16) from body (17).

Installation
1. Assemble valve (16) in body (17).
2. Assemble shim (15) and spring (14) to valve (16).
★ Assemble the same number and thickness of shim

(15) as was removed during disassembly. Standard
shim thickness: 0.3 mm.

★ Spring (14) is not symmetrical at the top and bottom,
so assemble with the small coil diameter (inside diam-
eter) at the shim end.

3. Assemble spring (13), retainer (12), and piston (11).
Outside circumference of piston, body hole:
Grease (G2-L1).

4. Fit O-ring to collar (10) and assemble in body (17),
then install seal (9).

5. Install damper assembly (7) to plate (6), then tighten
mounting bolts (8).

Mounting bolt: Thread tightener (LT-2)

Mounting bolt: 4.41 ± 0.49 Nm (0.45 ± 0.05
kgm)

6. Install plate (6) and damper assembly (7) as one unit,
then tighten mounting bolts (5).

★ Check the thickness of washer (18) and assemble in
the position checked during disassembly.

Mounting bolt: 30.87 ± 3.43 Nm (3.15 ± 0.35 kgm)
7. Install case and shaft assembly (4), then tighten

mounting bolts (3).
★ Check that the out-of-parallel of shaft and damper as-

sembly (7) of case and shaft assembly (4) is less then
0.5.

Rocking portion of shaft, connection of lever and
piston: Grease (G2-L1)
Mounting bolt: 27.93 ± 3.43 Nm (2.85 ± 0.35 kgm)

8. Install  levers (2), then tighten screws (1).
★ Adjust so that lever (2) can slightly move.

Rocking portion of lever pin and plate: Grease
(G2-L1).
Screw: 8.82 ± 0.98 Nm (0.9 ± 0.1 kgm)



30-109

DISASSEMBLY AND ASSEMBLY BOOM CYLINDER

REMOVAL OF BOOM
CYLINDER ASSEMBLY

Extend the arm and bucket fully, lower the work equip-
ment completely to the ground, and put the safety lock
lever in the LOCK position.

1. Disconnect grease hose (1).

2. Sling boom cylinder assembly (2), and remove lock
bolt (3).

3. Remove plate, then remove head pin (4).
★ There are shims installed, so check the number

and thickness, and keep in a safe place.

4. Start engine, and retract piston rod, then tie piston rod
with wire to prevent it from coming out.
★ Set stand a under the cylinder assembly, and

adjust the position for slinging.
Release the remaining pressure in the hydraulic
circuit. For details, see TESTING AND ADJUST-
ING, Releasing remaining pressure in hydraulic
circuit.

5. Disconnect hoses (5).

6. Remove plate, then using forcing screws b, remove
bottom pin (6), and remove boom cylinder assembly
(2).
★ There are shims installed, so check the number

and thickness, and keep in a safe place.

Boom cylinder assembly: 250 kg

1
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INSTALLATION OF BOOM
CYLINDER ASSEMBLY

• Carry out installation in the reverse order to removal.

★ When tightening the locknut, tighten so that the
clearance between the plate and nut is 0.5 - 1.5
mm.

Inside surface of bushing when assembling
pin: anti-friction compound (LM-P)
Greasing after assembling pin:

Grease (LM-G)
When aligning the position of the pin hole, never
insert your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance
between cylinder rod (7) and plate (8) is below 1
mm.
★ Standard shim thickness: 0.8 mm, 1.5 mm;

Inside surface of bushing when assembling
pin: anti-friction compound (LM-P)
Greasing after assembling pin:

Grease (LM-G)
When aligning the position of the pin hole, never
insert your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance
between cylinder bottom (9) and bracket (10) is
below 1 mm.
★ Standard shim thickness: 0.8 mm, 1.5 mm.

• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level.

Run the engine to circulate the oil through the
system. Then check the oil level again.

• Bleeding air
★ Bleed the air from the cylinder. For details, see

TESTING AND ADJUSTING, Bleeding air from
hydraulic cylinder.

1

2

3



30-111

DISASSEMBLY AND ASSEMBLY ARM CYLINDER

REMOVAL OF ARM
CYLINDER ASSEMBLY

Extend the arm cylinder piston rod approx. 200 mm,
lower the work equipment completely to the ground,
then set the remaining safety lock lever to the LOCK
position.

1. Set block a between arm cylinder and boom.

2. Remove plate, then remove head pin (1).

3. Start engine, and retract piston rod, then tie piston rod
with wire to prevent it from coming out.

Release the remaining pressure in the hydraulic
circuit. For details, see  TESTING AND ADJUST-
ING, Releasing remaining pressure in hydraulic
circuit.

4. Disconnect hoses (2).

5. Disconnect grease hose (3).

6. Raise arm cylinder assembly, remove plate, remove
bottom pin (4), then remove arm cylinder assembly
(5).
★ There are shims installed, so check the number

and thickness, and keep in a safe place.

Arm cylinder assembly: 345 kg

1
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INSTALLATION OF ARM
CYLINDER ASSEMBLY

• Carry out installation in the reverse order to removal.

Inside surface of bushing when assembling
pin: anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never
insert your fingers in the pin hole.

Inside surface of bushing when assembling
pin: anti-friction compound (LM-P)
Greasing after assembling pin:

Grease (LM-G)
When aligning the position of the pin hole, never
insert your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance
between cylinder bottom (6) and bracket (7) is be-
low 1 mm.
★ Standard shim thickness: 0.8 mm, 1.5 mm.

• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level.

Run the engine to circulate the oil through the
system. Then check the oil level again.

• Bleeding air
★ Bleed the air from the cylinder. For details, see

TESTING AND ADJUSTING, Bleeding air from
hydraulic cylinder.

1
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REMOVAL OF BUCKET
CYLINDER ASSEMBLY

Extend the bucket cylinder piston rod approx. 200
mm, lower the work equipment completely to the
ground, then set the remaining safety lock lever to the
LOCK position.

1. Set block a between arm top.
2. Set block b between link and arm, and block c be-

tween bucket cylinder and arm.
3. Remove lock bolt (1).
4. Remove plate, then remove head pin (2).
5. Start engine, and retract piston rod, then tie piston rod

with wire to prevent it from coming out.
★ Release the remaining pressure in the hydraulic

circuit. For details, see  TESTING AND ADJUST-
ING, Releasing remaining pressure in hydraulic
circuit.

6. Disconnect 2 hoses (3).
7. Raise bucket cylinder assembly, remove plate, re-

move bottom pin (4), then remove bucket cylinder as-
sembly (5).

* There are shims installed, so check the number and
thickness, and keep in a safe place.

Bucket cylinder assembly: 215 kg
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DISASSEMBLY AND ASSEMBLY

INSTALLATION OF BUCKET
CYLINDER ASSEMBLY

• Carry out installation in the reverse order to removal.

★ When tightening the locknut, tighten so that the
clearance between the plate and nut is 0.5 - 1.5
mm.

Inside surface of bushing when assembling
pin: anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never
insert your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance
between cylinder bottom (6) and bracket (7) is be-
low 1 mm.
★ Standard shim thickness: 0.8 mm, 1.5 mm.

Inside surface of bushing when assembling
pin: anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never
insert your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance
between cylinder bottom (6) and bracket (7) is be-
low 1 mm.
★ Standard shim thickness: 0.8 mm, 1.5 mm.

• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level.

Run the engine to circulate the oil through the
system. Then check the oil level again.

• Bleeding air
★ Bleed the air from the cylinder. For details, see

TESTING AND ADJUSTING, Bleeding air from
hydraulic cylinder.

BUCKET CYLINDER
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DISASSEMBLY AND ASSEMBLY HYDRAULIC CYLINDER
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DISASSEMBLY AND ASSEMBLY HYDRAULIC CYLINDER
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DISASSEMBLY AND ASSEMBLY HYDRAULIC CYLINDER
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DISASSEMBLY AND ASSEMBLY HYDRAULIC CYLINDER
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DISASSEMBLY AND ASSEMBLY WORK EQUIPMENT

WORK EQUIPMENT
Removal

Extend the arm bucket fully, lower the work equipment
to the ground, and set the safety lock lever to the
LOCK position.

1. Disconnect grease hose (1).
2. Sling boom cylinder assembly (2), and remove lock

bolt (3).
3. Remove plate, then remove head pin (4).

★ There are shims installed, so check the number and
thickness, and keep in a safe place.

4. Start engine, and retract piston rod, then tie piston rod
with wire to prevent it from coming out, and lower it
into block.

★ Disconnect the boom cylinder on the opposite side in
the same way.
Release the remaining pressure in the hydraulic cir-
cuit. For details, see TESTING AND ADJUSTING.
Releasing remaining pressure in hydraulic circuit.

5. Disconnect hoses (5) and (6), and secure it to valve
with rope.

★ Hoses (6) are for machines equipped with an addi-
tional attachment circuit.

6. Disconnect wiring connector (7) for working lamp.

7. Sling work equipment assembly, remove plate, then
remove foot pin (8) using tool P, and
remove work equipment assembly (9).

★ There are shims installed, so check the number and
thickness, and keep in a safe plce.

Work equipment assembly: 4882 kg

3
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Installation
• Carry out installation in the reverse order to removal.

★ When tightening the locknut, tighten so that the clear-
ance between the plate and nut is 0.5 - 1.5 mm.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never in-
sert your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance be-
tween cylinder rod (10) and plate (11 ) is below 1 mm.

★ Standard shim thickness: 0.8 mm, 1.5 mm.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never in-
sert your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance be-
tween boom (12) and bracket (13) is below 1 mm.

★ Standard shim thickness: 0.8 mm, 1.5 mm.

• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

• Bleeding air
★ Bleed the air from the cylinder. For details, see TEST-

ING AND ADJUSTING, Bleeding air from hydraulic
cylinder.
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DISASSEMBLY AND ASSEMBLY BUCKET

BUCKET
Removal

Set the back of the bucket facing down, lower the work
equipment completely to the ground, and set the
safety lock lever to the LOCK position.

1. Remove lock bolt (1).

2. Remove connecting pin (2) between link and bucket.

★ There are shims installed, so check the number and
thickness, and keep in a safe place.

3. Start engine, and retract piston, rod, then tie the piston
rod with wire to prevent it from coming out.

4. Remove lock bolt (3).

5. Remove plate (4), then remove connecting pin (5)
between arm and bucket.

★ There are shims installed, so check the number and
thickness, and keep in a safe place.

6. After raising work equipment, swing to disconnect
bucket assembly (6).

Bucket assembly: 875 kg

1
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DISASSEMBLY AND ASSEMBLY BUCKET

Installation
• Carry out installation in the reverse order to removal.

★ When tightening the locknut, tighten so that the clear-
ance between the plate and nut is 0.5 - 1.5 mm.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never insert
your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance be-
tween bucket boss (7) and link (8 ) is below 1 mm.

★ Standard shim thickness: 0.8 mm, 1.5 mm.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never insert
your fingers in the pin hole.

★ Set the O-ring at the end face of the bucket boss se-
curely.

★ Adjust the shim thickness so that the clearance be-
tween arm top (9) and spacer (10) is 0.5- 1.0 mm.

★ Standard shim thickness: 0.5 mm, 1.0 mm.

1 3
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ARM
Removal

1. Remove bucket assembly. For details, see BUCKET,
Removal.

2. Secure front link to arm with wire.
3. Pull in arm so that it is easy to remove pin at arm cyl-

inder head, then lower arm and bucket cylinder as-
sembly (1) on to block a.
Set the safety lock lever to the LOCK position.

4. Set block b between arm cylinder and boom.
5. Remove plate, then remove arm cylinder head pin.(2)

6. Start engine, and retract piston rod, then tie piston rod
with wire to prevent it from coming out.
Release the remaining pressure in the hydraulic cir-
cuit. For details, see TESTING AND ADJUSTING,
Releasing remaining pressure in hydraulic circuit.

7. Disconnect 2 hoses (3) and 2 hoses (4).
★ Install blind plugs at the male end and in the discon-

nected hoses.
★ Hoses (4) are for machines equipped with an addi-

tional attachment circuit.
8. Remove plate, then remove connecting pin (5) be-

tween arm and boom.
★ There are shims installed, so check the number and

thickness, and keep in a safe place.
9. After raising boom, swing to remove arm and bucket

cylinder assembly (1).

Arm, bucket cylinder assembly: 1330 kg

2

1
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DISASSEMBLY AND ASSEMBLY ARM

Installation
• Carry out installation in the reverse order to removal.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never insert
your fingers in the pin hole.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never insert
your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance be-
tween boom top (6) and arm bottom (7 ) is below 1
mm.

★ Standard shim thickness: 0.8 mm.
• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

• Bleeding air
★ Bleed the air from the cylinder. For details, see TEST-

ING AND ADJUSTING, Bleeding air from hydraulic
cylinder.

1

2
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DISASSEMBLY AND ASSEMBLY BUCKET - ARM

BUCKET - ARM
Removal

Extend the arm cylinder piston rod approx. 200 mm,
lower the work equipment to the ground, and set the
safety lock lever to the LOCK position.

1. Set block a between arm cylinder and boom.
2. Remove plate, then remove arm cylinder head pin (1).

3. Start engine, and retract piston rod, then tie piston rod
with wire to prevent it from coming out.
Release the remaining pressure in the hydraulic cir-
cuit. For details, see TESTING AND ADJUSTING.
Releasing remaining pressure in hydraulic circuit.

4. Disconnect 2 hoses (2) and 2 hoses (3)
★ Install blind plugs at the male end in the disconnected

hoses.
★ Hoses (3) are for machines equipped with an addi-

tional attachment circuit.
5. Raise bucket and arm assembly, remove plate, then

remove connecting pin (4) between arm and
boom, and remove bucket and arm assembly (5).

★ There are shims installed, so check the number and
thickness, and keep in a safe place.

Bucket, arm assembly: 2210 kg

1

2
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DISASSEMBLY AND ASSEMBLY BUCKET - ARM

Installation
• Carry out installation in the reverse order to removal.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never insert
your fingers in the pin hole.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never insert
your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance be-
tween boom top (6) and arm bottom (7 ) is below 1
mm.

★ Standard shim thickness: 0.8 mm.
• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

• Bleeding air
★ Bleed the air from the cylinder. For details, see TEST-

ING AND ADJUSTING, Bleeding air from hydraulic
cylinder.

1

2
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DISASSEMBLY AND ASSEMBLY BOOM

BOOM
Removal
1. Remove bucket and arm assembly. For details, see

BUCKET- ARM, Removal.
2. Lower boom assembly completely to the ground and

set safety lock lever to LOCK position.
3. Disconnect grease hose (1).
4. Sling boom cylinder assembly (2), and remove lock

bolt (3).
5. Remove plate, then remove head pin (4).

★ There are shims installed, so check the number and
thickness, and keep in a safe place.

6. Start engine, and retract piston rod, then tie piston rod
with wire to prevent it from coming out, and lower it
onto block.

★ Disconnect the boom cylinder on the opposite side in
the same way.
Release the remaining pressure in the hydraulic cir-
cuit. For details, see TESTING AND ADJUSTING, Re-
leasing remaining pressure in hydraulic circuit.

7. Disconnect hoses (5) and (6), and secure to valve with
rope.

★ Hoses (6) are for machines equipped with an addi-
tional attachment circuit.

8. Disconnect wiring connector (7) for working lamp.
9. Raise boom assembly and remove plate, remove

foot pin (8) using tool P, then remove boom
assembly (9).

★ There are shims installed, so check the number and
thickness, and keep in a safe place.

Boom assembly: 2040 kg

1

2

3
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DISASSEMBLY AND ASSEMBLY BOOM

Installation
• Carry out installation in the reverse order to removal.

★ When tightening the locknut, tighten so that the clear-
ance between the plate and nut is 0.5 mm - 1.5 mm.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never insert
your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance be-
tween cylinder rod (10) and plate (11 ) is below 1 mm.

★ Standard shim thickness: 0.8 mm, 1.5 mm.

Inside surface of bushing when assembling pin:
anti-friction compound (LM-P)
Greasing after assembling pin:
Grease (LM-G)

When aligning the position of the pin hole, never insert
your fingers in the pin hole.

★ Adjust the shim thickness so that the clearance be-
tween boom (12) and bracket (13) is below 1 mm.

★ Standard shim thickness: 0.8 mm, 1.0 mm, 1.5 mm.
• Refilling with oil (hydraulic tank)
★ Add oil through the oil filler to the specified level. Run

the engine to circulate the oil through the system.
Then check the oil level again.

• Bleeding air
★ Bleed the air from the cylinder. For details, see TEST-

ING AND ADJUSTING, Bleeding air from hydraulic
cylinder.

1

2

3
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DISASSEMBLY AND ASSEMBLY OPERATOR'S CAB

REMOVAL OF OPERATOR’S
CAB ASSEMBLY

Disconnect the cable from the negative (-) terminal of
the battery.

1. Remove floor mat. (1)

2. Remove operator’s seat assembly. (2)
(Disconnect heated seat connection is fitted).

Operator’s seat assembly: 40 kg.

3. Remove knob(3).

4. Remove 4 caps (4) and clip (5), then remove middle
panel (6).

5. Remove bottom panel (7).
★ The panel is held by a clip, so remove the clip

when removing the panel and be careful not to
damage it.

6. Disconnect washer hose (8).

7. Remove radio (11) if fitted (refer to radio operation
manual).
★ Remove plate (9), then remove cover (10).

8. Lift cover (10) away carefully to locate speaker har-
ness connector. Disconnect and remove panel com-
pletely.
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DISASSEMBLY AND ASSEMBLY OPERATOR'S CAB

9. Remove divider board (13).

10. Remove heater duct of air conditioner ducts (14) and
(15) if fitted.

11. Disconnect 13 connectors (12)
Panel: CN-X07 (mic17)
Controller: CN-C01 (mic13)

CN-C02 (mic21)
CN-C03 (040)
CN-C16 (mic17)

Wiring harness intermediatie:
CN-H07
CN-H08
CN-H12
CN-H13
CN-H14
CN-H15
CN-G01
CN-K01 (if fitted)

12. Disconnect heater cables or air conditioner cables
(16) if fitted.

16
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DISASSEMBLY AND ASSEMBLY OPERATOR'S CAB

13. Remove 11 cab mounting bolts (marked x).

14. Using eyebolts a, remove operator’s cab assembly
(17).

Operator’s cab assembly: 300 kg

★ When raising the cab assembly, check that all the
wiring has been disconnected, then lift off slowly
and be careful not to hit any part.

INSTALLATION OF OPERATOR’S
CAB ASSEMBLY
• Carry out installation in the reverse order to removal.

17
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DISASSEMBLY AND ASSEMBLY OPERATOR'S CAB

COUNTERWEIGHT
Removal

1. Set eyebolts a to counterweight assembly (1), and
sling.

2. Remove mounting bolts (2) and (3).
★ Be careful not to lose the shims when removing.
3. Lift off counterweight (1) horizontally with wire or chain

block.
★ Be careful not to hit the engine, radiator and cooler

assembly.

Counterweight assembly: 5.800 kg

Installation
• Carry out installation in the reverse order to removal.

Thread of counterweight mounting bolt: Thread
tightener (LT-2)
Counterweight mounting bolt: 1.323 ± 147 Nm

(135 ± 15 kgm)

★ Installing and adjusting counterweight
1. Sling counterweight with crane and set in position on

frame.
2. Push counterweight and install shim and mounting

bolts (2) and (3), and adjust to following dimensions.
a. Clearance from revolving frame: 10 ± 5 mm (left

and right)
b. Clearance from bodywork  door: 10 ± 5 mm (left

and right)
c. Stepped difference b from revolving frame in left-

to-right direction: Max. 5 mm
d. Stepped difference a from bodywork door in left-

to-right direction: 10 ± 4 mm
e. Stepped difference c from bodywork top cover in

updown direction: Max. 5 mm

1

2

1

2
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DISASSEMBLY AND ASSEMBLY ENGINE THROTTLE CONTROLLER

REMOVAL OF ENGINE
THROTTLE CONTROLLER
ASSEMBLY

Disconnect the cable from the negative (-) terminal of
the battery.

1. Remove Radio (2) if fitted.

2. Remove plate (1), then remove cover (2), (3).

3. Lift cover (3) away carefully to locate speaker harness
connector. Disconnect and remove panel completely.

4. Remove divider board (5).

5. Remove 5 connectors (5).

6. Remove engine throttle and pump controller
assembly (6).

Installation
• Carry out installation in the reverse order to removal.

★ Check the performance of the work equipment, travel,
and swing. For details, see TESTING AND ADJUST-
ING.

1

1
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DISASSEMBLY AND ASSEMBLY MONITOR

MONITOR
Removal

Disconnect the cable from the negative (-) terminal of
the battery.

1. Remove screws (1), then lift up monitor assembly (2).
2. Disconnect wiring connectors (3), then remove moni-

tor assembly (2).

Installation
• Carry out installation in the reverse order to removal.
• Check the mode setting and display function. For de-

tails, see TESTING, ADJUSTING AND TROUBLE-
SHOOTING.
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DISASSEMBLY AND ASSEMBLY MEMORANDA

MEMORANDA
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MAINTENANCE STANDARD SWING MACHINERY



40-5

MAINTENANCE STANDARD

.oN metikcehC

airetirC

ydemeR

ecnaraelcdradnatS timilecnaraelC

1
rotomgniwsneewtebhsalkcaB

raegnus1.oNdnatfahs
92.091.0 -

ecalpeR

2
raegnus1.oNnnewtebhsalkcaB

raegtenalp1.oNdna
65.0-91.0 09.0

3
tenalp1.oNneewtebhsalkcaB

raeggnirdnaraeg
07.0-42.0 09.0

4
tenalp2.oNneewtebhsalkcaB

gnilpuocdnareirrac
42.0-60.0 -

5
tenalp1.oNneewtebhsalkcaB

raegnus2.oNdnareirrac
17.0-04.0 01.1

6
raegnus2.oNneewtebhsalkcaB

raegtenalp2.oNdna
65.0-91.0 00.1

7
tenalp2.oNneewtebhsalkcaB

raeggnirdnaraeg
07.0-42.0 01.1

8
dnagnilpuocneewtebhsalkcaB

noinipgniws
52.0-80.0 -

9
noinipgniwsneewtebhsalkcaB

elcricgniwsdna
12.1-0 00.2

01
dnaetalpneewtebecnaraelC

gnilpuoc
68.0-600.0 -

11
laeslionoinipgniwsforaeW

ecafrustcatnoc

ezisdradnatS timilriapeR emorhcdrahriapeR
ecalperrognitalp

051 0
001.0-

-

SWING MACHINERY

Unit: mm

Backlash between swing motor shaft and
No. 1 sun gear

Backlash between No. 1 sun gear and No.
1 planetary gear

Backlash between No. 1 planetary gear and
ring gear

Backlash between No. 1 planetary carrier
and No.2 sun gear

Backlash between No. 2 sun gear and No.
2 planetary gear

Backlash between No. 2 planetary gear and
ring gear

Backlash between No. 2 planetary carrier
and swing pinion

Backlash between swing pinion and swing
circle

Clearance between plate and planetary
carrier

Wear of swing pinion surface contacting
with oil seal

0.18 - 0.29

0.15 - 0.47

0.17 - 0.55

0.36 - 0.63

0.14 - 0.44

0.16 - 0.51

0.09 - 0.20

0.22 - 1.32

0.90 ± 0.22

1.00

1.10

1.20

0.90

1.00

-

-

2.00

-

10

Apply hard chrome
plating, recondition,
or replace

124.7

Repair limitStandard size

125 0
-0.100

Wear of swing pinion surface contacting
with oil seal
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MAINTENANCE STANDARD SWING CIRCLE

Unit: mm

.oN metikcehC
airetirC

ydemeR
ecnaraelcdradnatS timilecnaraelC

1
laixanigniraebfoecnaraelC

nodetnuomnehw(noitcerid
)enihcam

6.1-5.0 2.3 ecalpeR
Axial clearance of bearing
(when mounted on chassis)

SWING CIRCLE

927 ± 103 Nm
(94.5 ± 10.5 Kgm)

927 ± 103 Nm
(94.5 ± 10.5 Kgm)
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MAINTENANCE STANDARD FINAL DRIVE

FINAL DRIVE
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MAINTENANCE STANDARD FIANL DRIVE

Unit: mm

.oN metikcehC

airetirC

ydemeR

ecnaraelcdradnatS timilecnaraelC

1
raegnus1.oNneewtebhsalkcaB

raegtenalp1.oNdna
16.0-02.0 00.1

ecalpeR

2
tenalp1.oNneewtebhsalkcaB

raeggnirdnaraeg
07.0-42.0 01.1

3
tenalp2.oNneewtebhsalkcaB

rotomdnareirrac
42.0-60.0 -

4
raegnus2.oNneewtebhsalkcaB

raegtenalp2.oNdna
36.0-02.0 00.1

5
tenalp2.oNneewtebhsalkcaB

raeggnirdnaraeg
07.0-42.0 01.1

6
tenalp1.oNneewtebhsalkcaB

raegnus2.oNdnaraeg
27.0-14.0 00.1

7 tfahstekcorpsfoyalpdnE 51.0-01.0 -

8 hteettekcorpsforaeW 6:timilriapeR

9 htdiwhtoottekcorpS

ezisdradnatS timilriapeR

ecalperrodliubeR

09 78

Backlash between No. 1 sun gear and No.
1 planetary gear

Backlash between No. 1 planetary gear
and ring gear

Backlash between No. 1 planteary carrier
and motor

Backlash between No. 2 sun gear and No.
2 planetary gear

Backlash between No. 2 planteary gear
and ring gear

Backlash between No. 1 planetary carrier
and No. 2 sun gear

End play of sprocket shaft

Wear of sprocket teeth

Sprocket tooth width

0.17 - 0.50

0.21 - 0.64

0.06 - 0.24

0.17 - 0.52

0.217 - 0.64

0.38 - 0.78

0.10 - 0.15

87 84
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MAINTENANCE STANDARD

TRACK FRAME AND RECOIL SPRING

TRACK FRAME, RECOIL SPRING

Unit: mm

.oN metikcehC airetirC ydemeR

1
mottob-ot-poT

ediugreldifohtdiw

dradnatS
ezis

ecnareloT timilriapeR

rodliubeR
ecalper

emarfkcarT 841
3+
1-

251

troppusreldI 641 ± 5.0 341

2
htdiwthgirot-tfeL

ediugreldifo

emarfkcarT 203
3+
1-

703

troppusreldI 792 - 592

3 gnirpslioceR

ezisdradnatS timilriapeR

ecalpeR
htgneleerF

DOX
dellatsnI

htgnel
dellatsnI

daol
htgneleerF

dellatsnI
daol

072X758 707
Nk932

)gk573,42(
-

Nk191
)gk005,91(

Top-to-bottom widt
of idler guide

Left-to-right width of
idler guide

Recoil spring

820 x 243 669

123

120

266

261

Installed load

185.2 kN
(18885 kgf)

±9.5 kN
(969 kgf)

148.8 kN
(15137 kgf)

Installed
load

Tolerance Repair limit

+3
-1

±0.5

+4
-1

-

127

118

271

259
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MAINTENANCE STANDARD IDLER

IDLER
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MAINTENANCE STANDARD IDLER
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MAINTENANCE STANDARD CARRIER ROLLER

CARRIER ROLLER

Unit: mm

.oN metikcehC airetirC ydemeR

1
retemaidedistuO
)edistuo(egnalffo

ezisdradnatS timilriapeR

rodliubeR
ecalper

002 -

2
retemaidedistuO

daertfo
861 851

3 daertfohtdiW 75 56

4
ecnerefretnI

dnatfahsneewteb
gniraeb

dradnatS
ezis

ecnareloT dradnatS
ecnerefretni

ecnerefretnI
timil

ecalpeR

tfahS eloH

55
120.0-
200.0-

-0 510.
510.0-

-200.0
630.0

-

5
ecnerefretnI

dnarellorneewteb
gniraeb

001
-0 510.

510.0-
420.0
950.0-

-900.0
950.0

-

6
foecnaraelcediS

rellor

ezisdradnatS timilriapeR

22.0-10.0 -

200

168

57

55

100

158

66

+0.021
-0.002

0
-0.015

0
-0.015

-0.024
-0.059

0.002 -
0.036

0.009 -
0.059

0.01 - 0.22
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MAINTENANCE STANDARD TRACK ROLLER

Unit: mm

.oN metikcehC airetirC ydemeR

1
retemaidedistuO
)edistuo(egnalffo

ezisdradnatS timilriapeR

rodliubeR
ecalper

042 -

2
retemaidedistuO

daertfo
002 881

3 daertfohtdiW 6.45 16

4 egnalffohtdiW 4.43 -

5
neewtebecnaraelC

gnihsubdnatfahs

dradnatS
ezis

ecnareloT dradnatS
ecnaraelc

ecnaraelC
timil

ecalpeR
gnihsub

tfahS eloH

08
52.0-
53.0-

471.0+
920.0+

-972.0
425.0

5.1

6

dradnatS
ezis

ecnareloT dradnatS
ecnerefretni

ecnerefretnI
timiltfahS eloH

6.78
220.0+
310.0-

780.0+
730.0+

-510.0
01.0

-

7
foecnaraelcediS

)sedishtob(reldi

ecnaraelcdradnatS timilecnaraelC
ecalpeR

89.0-54.0 5.1

Interference
between roller and
bearing

216

180

49

27

168

55

65

72

- 0.250
- 0.315

0.44 - 0.97

+ 0.108
+ 0.008

+ 0.186
- 0.064

- 0.006
- 0.036

0.151 -
0.510

0.014 -
0.144

idler (both sides)

TRACK ROLLER
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MAINTENANCE STANDARD

TRACK SHOE

TRACK SHOE
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MAINTENANCE STANDARD TRACK SHOE

.oN metikcehC airetirC ydemeR

1 hctipkniL
ezisdradnatS timilriapeR

ecalpeR6.822 -

2
retemaidedistuO

gnihsubfo
17 -

3 resuorgfothgieH 73 -

tuoyrraC
gnidlewgul
fidliuberro

siti
elbissop

gnihtiw
elbariaper

timil

4 knilfothgieH 921 911

5
ecnerefretnI

gnihsubneewteb
knildna

dradnatS
ezis

ecnareloT dradnatS
ecnerefretni

ecnerefretnI
timil

rewolsitifI
naht

ecnerefretni
,timil

htiwecalper
ezisrevo

tfahS eloH

17
494.0+
454.0+

470.0+
+0 470.

-083.0
494.0

01.0

6
ecnerefretnI

ralugerneewteb
knildnanip

)tfahS(0.74
)eloH(27.64

532.0+
580.0+

260.0+
+0 260.

-303.0
515.0

91.0

7
ecnerefretnI

retsamneewteb
knildnanip

)tfahS(0.74
)eloH(27.64

30.0+
+0 30.

260.0+
+0 260.

13.0-812.0 31.0

8
fonoisurtorP

gnihsub
52.5 ± 3.0

9
euqrotgninethgiT

tlobeohsrof
euqrotlaitiniotgninethgitretfA

3.293 ± 04(mN2.93 ± 021rehtrufanethgit,)mgk4 ± 01 ° ecalpeR

Unit: mm

Height of
grouser

216.3

66.9

36

116

219.3

61.9

24

107

Carry out lug
welding or
rebuild if it is
possible
within repair-
able limit

66.5

44.6 (Shaft)
44.35 (Hole)

44.6 (Shaft)
44.35 (Hole)

+0.464
+0.424

+0.235
+0.085

+0.03
0

+0.074
0

+0.062
0

+0.062
0

0.35 - 0.464

0.273 -
0.485

0.188 - 0.28

0.10

0.14

0.14

5.25 ± 0.3

Replace
After tightening to initial torque: 196.1 ± 19.6 Nm (20 ± 2 kgm),

tighten a further 120° ± 10°

If it is lower
than interfer-
ence limit,
replace with
oversize
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MAINTENANCE STANDARD HYDRAULIC PUMP

HYDRAULIC PUMP
HPV95 + 95
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MAINTENANCE STANDARD CONTROL VALVE

CONTROL VALVE
★ Figure shows 6-spool control valve with 3 option service valve.
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MAINTENANCE STANDARD CONTROL VALVE

Unit: mm

.oN metikcehC airetirC ydemeR

1 gnirpsnruterloopS

ezisdradnatS timilriapeR

ecalpeR
fignirps

siereht
roegamad
noitamrofed

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

htgneleerF
dellatsnI

daol

8.43X5.45 2.15
N3.393
)gk104(

-
N8.413

)gk1.23(

2 gnirpsnruterloopS 8.43X2.45 2.15
N8.614

)gk5.24(
-

N3.833
)gk5.43(

3 gnirpsnruterloopS 8.43X6.45 2.15
N7.024

)gk9.24(
-

N3.243
)gk9.43(

4 gnirpsnruterloopS 8.43X4.45 2.15
N9.114

)gk0.24(
-

N4.333
)gk0.43(

5 gnirpsnruterloopS 2.42X9.45 0.25
N0.152

)gk6.52(
-

N0.102
)gk5.02(

6 gnirpsnruterloopS 8.43X9.45 2.15
N8.614

)gk5.24(
-

N3.833
)gk5.43(

54.2 X 34.8

54.6 X 34.8

53.3 X 37.1

54.5 X 34.8

40 X 12.3
Stroke selector
spring 38.0

416.8 N
(42.5 kg)

420.4 N
(42.9 kg)

358.7 N
(36.6 kg)

393.2 N
(40.1 kg)

50.0 N
(5.1 kg)

333.2 N
(34 kg)

336.1 N
(34.3 kg)

287.1 N
(29.3 kg)

314.6 N
(32.1 kg)

40.2 N
(4.1 kg)

Replace
spring if any
damages or
deforma-
tions are
found.

When
installing to
valve, spring
is free, so
judge from
test height



40-19

MAINTENANCE STANDARD CONTROL VALVE

.oN metikcehC airetirC ydemeR

1 gnirpsevlaV

ezisdradnatS timilriapeR

ecalpeR
fignirps

siereht
roegamad
noitamrofed

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

htgneleerF
dellatsnI

daol

2.7X2.32 91
N2.14

)gk2.4(
-

N3.33
)gk4.3(

2 gnirpsfeileR 6.9X7.03 3.62
N7.963

)gk7.73(
-

N2.692
)gk2.03(

3 gnirpsdaolnU 8.9X5.83 62
N4.38

)gk5.8(
-

N7.66
)gk8.6(

Unit: mm

35 x 10.4

327.5 N
(33.4 kg)

4

261.8 N
(26.7 kg)

Replace
spring if any
damages or
deformations
are found.



40-20

MAINTENANCE STANDARD CONTROL VALVE



40-21

MAINTENANCE STANDARD CONTROL VALVE

Unit: mm

.oN metikcehC airetirC ydemeR

1
evlavnoitarenegeR

gnirps

ezisdradnatS timilriapeR

ecalpeR
fignirps

siereht
roegamad
noitamrofed

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

htgneleerF
dellatsnI

daol

3.01X5.13 5.91
N9.5

)gk6.0(
-

N4.4
)gk54.0(

2
nruternotsiP

gnirps
8.01X1.84 82

N5.71
)gk87.1(

-
N9.31

)gk24.1(

3
nruternotsiP

gnirps
71X4.05 93

N9.851
)gk2.61(

-
N2.241

)gk5.41(

4
nruternotsiP

gnirps
4.01X84 63

N95
)gk6(

-
N1.74

)gk8.4(

5 gnirpsdaoL 7.61X4.03 72
N6.824

)gk7.34(
-

N2.343
)gk0.53(

6 gnirpsevlavkcehC 5.5X6.31 01
N69.1

)gk2.0(
-

N74.1
)gk51.0(

7
nruternotsiP

gnirps
2.52X5.42 21

N69.1
)gk2.0(

-
N74.1

)gk51.0(

Load spring

Check valve spring

Piston return
spring

31.5 X 10.3

36.9 X 11.1

41.1 X 10.8

30.4 X 16.7

13.6 X 5.5

50.4 X 17

40.8 X 22.4

19.5

28

28

27

10

39

21

5.9 N
(0.6 kg)

29.4 N
(3 kg)

17.6 N
(1.8 kg)

428.3 N
(43.7 kg)

2 N
(0.2 kg)

158.8 N
(16.2 kg)

17.6 N
(1.8 kg)

4.4 N
(0.45 kg)

23.5 N
(2.4 kg)

13.7 N
(1.4 kg)

343 N
(35.0 kg)

1.5 N
(.15 kg)

127.4 N
(13 kg)

13.7 N
(1.4 kg)

Replace
spring if any
damages or
deformations
are found.



40-22

MAINTENANCE STANDARD CONTROL VALVE

.oN metikcehC airetirC ydemeR

1 gnirpsevlavkcehC

ezisdradnatS timilriapeR

ecalpeR
fignirps

siereht
roegamad
noitamrofed

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

htgneleerF
dellatsnI

daol

6.4X5.11 5.8
N74.1

)gk51.0(
-

N81.1
)gk21.0(

2 gnirpsnruterloopS 2.72X5.56 05
N7.761

)gk1.71(
-

N3.431
)gk7.31(

3 gnirpsnruterloopS 5.5X6.31 01
N69.1

)gk2.0(
-

N74.1
)gk51.0(

Unit: mm

1.5 N
(.15 kg)

167.6 N
(17.1 kg)

2.0 N
(0.2 kg)

1.2 N
(0.12 kg)

134.3 N
(13.7 kg)

1.5 N
(0.15 kg)

Replace
spring if any
damages or
deformations
are found.



40-23

MAINTENANCE STANDARD VARIABLE PRESSURE COMPENSATION VALVE

VARIABLE PRESSURE COMPENSATION VALVE

Unit: mm

.oN metikcehC airetirC ydemeR

1
noitcuS

gnirpsevlav

ezisdradnatS timilriapeR

ecalpeR

eriW
retemaid

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

eerF
htgnel

dellatsnI
daol

9.0ø
x3.61
3.12ø

5.1
N60.2

)gk12.0(
-

N75.1
)gk61.0(

2 gnirpsnotsiP 5.0ø 7øx02 41
N60.2

)gk12.0(
-

N75.1
)gk61.0(

Piston return
spring

Relief valve
spring

32.76 X 8.5

17.1 X 9

20.5

15.5

9.8 N
(1.0 kg)

74.5 N
(7.6 kg)

7.8 N
(0.8 kg)

59.8 N
(6.1 kg)

Replace
spring if any
damages or
deformations
are found.



40-24

MAINTENANCE STANDARD SAFETY-SUCTION VALVE FOR SERVICE VALVE

SAFETY-SUCTION VALVE FOR SERVICE VALVE

Unit: mm

.oN metikcehC airetirC ydemeR

1
noitcuS

gnirpsevlav

ezisdradnatS timilriapeR

ecalpeR

eriW
retemaid

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

eerF
htgnel

dellatsnI
daol

9.0ø
x3.61
3.12ø

5.1
N60.2

)gk12.0(
-

N75.1
)gk61.0(

2 gnirpsnotsiP 5.0ø 7øx02 41
N60.2

)gk12.0(
-

N75.1
)gk61.0(

9.5
1

1

6

6

Replace
spring if any
damages or
deformations
are found.



40-25

MAINTENANCE STANDARD SELF-REDUCING PRESSURE VALVE

SELF-REDUCING PRESSURE VALVE

Unit: mm

.oN metikcehC airetirC ydemeR

1
noitcuS

gnirpsevlav

ezisdradnatS timilriapeR

ecalpeR

eriW
retemaid

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

eerF
htgnel

dellatsnI
daol

9.0ø
x3.61
3.12ø

5.1
N60.2

)gk12.0(
-

N75.1
)gk61.0(

2 gnirpsnotsiP 5.0ø 7øx02 41
N60.2

)gk12.0(
-

N75.1
)gk61.0(

9.5
1

1

6

6

Replace
spring if any
damages or
deformations
are found.

3

4

Spring (reducing
pressure valve,
main)

Spring (reducing
pressure valve,
pilot)

Spring

Spring (safety
valve)

19.2 X 7.2

16.5 X 7.2

71 X 18

16.1 X 7.8

16.1

12.7

59

13.4

19.6 N
(2 kg)

20.6 N
(2.1 kg)

199.8 N
(20.4 kg)

61.7 N
(6.3 kg)

-

-



40-26

MAINTENANCE STANDARD SWING MOTOR

SWING MOTOR



40-27

MAINTENANCE STANDARD TRAVEL MOTOR

Unit: mm

.oN metikcehC airetirC ydemeR

1 gnirpsnruterloopS

ezisdradnatS timilriapeR

ecalpeR
fignirps

siereht
roegamad
noitamrofed

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

htgneleerF
dellatsnI

daol

0.03X34.85 0.24
N6.624

)gk5.34(
-

N3.143
)gk8.43(

2 gnirpsevlavkcehC 0.02x5.26 0.53
N35.3

)gk63.0(
-

N48.2
)gk92.0(

3
notsiprotalugeR

gnirps
3.41X1.35 0.05

N5.57
)gk7.7(

-
N8.06

)gk2.6(

Spool return spring

Regulator piston
spring

58.43 X 30.0

33.0 X 13.8

61.1 X 23.2

42.0

23.0

40.0

427 N
(43.5 kg)

1.27 N
(0.13 kg)

270.8 N
(27.6 kg)

341.3 N
(34.8 kg)

0.98 N
(0.10 kg)

319.7 N
(32.6 kg)

Replace
spring if
there is
damage or
deformation

TRAVEL MOTOR
HMV160ADT-2

73.5 ± 14.7 Nm
(6.75 ± .75 Kgm) 73.5 ± 14.7 Nm

(6.75 ± .75 Kgm)

31 ± 4
(3.2 ± 0.4 Kgm)

139 ± 16 Nm
(14.0 ± 1.5 Kgm)

419.5 ± 46.5
(428 ± 4.7 Kgm)



40-28

MAINTENANCE STANDARD WORK EQUIPMENT • SWING PPC VALVE

Unit: mm

.oN metikcehC airetirC ydemeR

1 gnirpsnruterloopS

ezisdradnatS timilriapeR

ecalpeR
fignirps

siereht
roegamad
noitamrofed

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

htgneleerF
dellatsnI

daol

0.03X34.85 0.24
N6.624

)gk5.34(
-

N3.143
)gk8.43(

2 gnirpsevlavkcehC 0.02x5.26 0.53
N35.3

)gk63.0(
-

N48.2
)gk92.0(

3
notsiprotalugeR

gnirps
3.41X1.35 0.05

N5.57
)gk7.7(

-
N8.06

)gk2.6(

Check valve spring

Return spring

31.6 X 6.5

13.0 X 6.5

58.43 X 30

24.2

9.5

42.6

2.55 N
(0.26 kg)

1.96 N
(0.2 kg)

411 N
(41.9 kg)

2.06 N
(0.2 kg)

1.57 N
(0.16 kg)

329 N
(33.5 kg)

Replace
spring if any
damages or
deformations
are found.

Centering spring
(for P3, P4)

Centering spring
(for P1, P2)

Metering spring

42.4 X 15.5

44.4 X 15.5

26.5 X 8.2

34

34

24.9

17.6 N
(1.8 kg)

29.4 N
(3.0 kg)

16.7 N
(1.7 kg)

13.7 N
(1.4 kg)

23.5 N
(2.4 kg)

13.7 N
(1.4 kg)

WORK EQUIPMENT • SWING PPC VALVE



40-29

MAINTENANCE STANDARD TRAVEL PPC VALVE

TRAVEL PPC VALVE



40-30

MAINTENANCE STANDARD SERVICE PPC VALVE

SERVICE PPC VALVE



40-31

MAINTENANCE STANDARD EPC SOLENOID VALVE

Unit: mm

EPC SOLENOID VALVE

.oN metikcehC airetirC ydemeR

1 gnirpsnruteR

ezisdradnatS timilriapeR ecalpeR
evlavCPE

fiylbmessa
siereht

roegamad
noitamrofed

htgneleerF
DOX

dellatsnI
htgnel

dellatsnI
daol

htgneleerF
dellatsnI

daol

4.11x0.9 9.7
N41.3

)gk23.0(
- -

Replace EPC
valve assem-
bly if any
damages or
deformations
are found.



40-32

MAINTENANCE STANDARD CENTER SWIVEL JOINT

Unit: mm

.oN metikcehC airetirC ydemeR

1
neewtebecnaraelC

tfahsdnarotor

ezisdradnatS

ecalpeRezisdradnatS
dradnatS
ecnaraelc

timilecnaraelC

09 521.0-60.0 131.00.056 - 0.105

CENTER SWIVEL JOINT

0.111



40-33

MAINTENANCE STANDARD HYDRAULIC CYLINDER

HYDRAULIC CYLINDER



40-34

MAINTENANCE STANDARD HYDRAULIC CYLINDER

Unit: mm

.oN metikcehC airetirC ydemeR

1
ecnaraelC

notsipneewteb
gnihsubdnador

foemaN
rednilyc

dradnatS
ezis

ecnareloT dradnatS
ecnaraelc

ecnaraelC
timil

ecalpeR
gnihsub

tfahS eloH

mooB 011
630.0-
090.0-

162.0+
740.0+

-380.0
153.0

154.0

mrA 021
630.0-
090.0-

362.0+
840.0+

-380.0
353.0

354.0

tekcuB 011
630.0-
090.0-

162.0+
740.0+

-380.0
153.0

154.0

2

ecnaraelC
notsipneewteb

tfahstroppusdor
gnihsubdna

mooB 011
871.0+
411.1+

0.1

ecalpeR
,nip

gnihsub

mrA 011
754.0+
073.0+

0.1

tekcuB 001
754.0+
073.0+

0.1

3
ecnaraelC

rednilycneewteb
troppusmottob

gnihsubdnatfahs

mooB 001
531.0+
670.0+

0.1

mrA 011
754.0+
073.0+

0.1

tekcuB 001
754.0+
073.0+

0.1

Clearance
between piston
rod and bushing

Clearance
between piston
rod support pin
and bushing

Clearance
between cylinder
bottom support
pin and bushing

85

95

85

80

80

70

70

80

70

-0.036
-0.090

-0.036
-0.090

-0.036
-0.090

-0.030
-0.060

-0.030
-0.076

-0.030
-0.076

-0.030
-0.060

-0.036
-0.090

-0.030
-0.076

+0.222
+0.047

+0.222
+0.047

+0.222
+0.047

+0.211
+0.124

+0.457
+0.370

+0.434
+0.350

+0.104
+0.043

+0.457
+0.370

+0.424
+0.350

0.083 -
0.312

0.083 -
0.312

0.078 -
0.334

0.154 -
0.271

0.400 -
0.533

0.380 -
0.500

0.073 -
0.164

0.400 -
0.523

0.380 -
0.500

0.412

0.412

0.434

81.2

82

72

71.2

82

72

Clearance
limit

Limit
of bush size

100

110

100

80

80

80

80

100

80

+0.257
+0.047

+0.261
+0.047

+0.251
+0.047

+0.211
+0.124

+0.465
+0.387

+0.457
+0.370

+0.103
+0.041

+0.457
+0.370

+0.457
+0.370

0.083 -
0.347

0.083 -
0.351

0.083 -
0.347

0.154 -
0.271

0.417 -
0.541

0.400 -
0.533

0.071 -
0.163

0.406 -
0.517

0.400 -
0.533

0.447

0.451

0.447

81.2

82

82

81.2

102

82



MAINTENANCE STANDARD WORK EQUIPMENT

WORK EQUIPMENT

40-35



MAINTENANCE STANDARD WORK EQUIPMENT

.oN metikcehC airetirC ydemeR

1
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
emarfgnivloverdna

dradnatS
ezis

ecnareloT dradnatS
ecnaraelc

ecnaraelC
timil

ecalpeR

tfahS eloH

021
630.0-
090.0-

153.0+
072.0+

-603.0
144.0

0.1

2
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
mradna

021
630.0-
090.0-

613.0+
912.0+

-552.0
604.0

0.1

3
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
knildna

001
630.0-
090.0-

923.0+
952.0+

-592.0
914.0

0.1

4
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
tekcubdna

001
630.0-
090.0-

043.0+
762.0+

-303.0
34.0

0.1

5
gnihsubneewtebecnaraelC
dnaknilfonipgnitnuomdna

tekcub
001

630.0-
090.0-

923.0+
952.0+

-592.0
914.0

0.1

6
gnihsubneewtebecnaraelC
dnaknilfonipgnitnuomdna

knil
001

630.0-
090.0-

923.0+
952.0+

-592.0
914.0

0.1

7 )a(ecnaraelctekcuB 0.1-5.0
tsujdA

smihs
8 )b(ecnaraelctekcuB 0.2

Unit: mm

Clearance between
connecting pin and bushing
of revolving frame and boom

Clearance between
connecting pin and bushing
of boom and arm
Clearance between
connecting pin and bushing
of arm and link

Clearance between
connecting pint and bushing
of arm and bucket

Clearance between
connecting pin and bushing
of link and bucket

Clearance between
connecting pin and bushing
of link and link

100

90

80

80

80

80

-0.036
-0.071

-0.036
-0.071

-0.030
-0.076

-0.030
-0.076

-0.030
-0.076

-0.030
-0.076

+0.112
+0.49

+0.153
+0.097

+0.337
+0.273

+0.337
+0.273

+0.337
+0.273

+0.335
+0.275

+0.097 +0.175
+0.077 +0.174

0.133 - 0.224

0.303  - 0.413

0.303 - 0.413

0.303 - 0.413

0.303 - 0.411

101.2

91.2

82

82

82

82

Replace
bush and
pin

K30001 ~ up

.oN metikcehC airetirC ydemeR

1
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
emarfgnivloverdna

dradnatS
ezis

ecnareloT dradnatS
ecnaraelc

ecnaraelC
timil

ecalpeR

tfahS eloH

021
630.0-
090.0-

153.0+
072.0+

-603.0
144.0

0.1

2
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
mradna

021
630.0-
090.0-

613.0+
912.0+

-552.0
604.0

0.1

3
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
knildna

001
630.0-
090.0-

923.0+
952.0+

-592.0
914.0

0.1

4
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
tekcubdna

001
630.0-
090.0-

043.0+
762.0+

-303.0
34.0

0.1

5
gnihsubneewtebecnaraelC
dnaknilfonipgnitnuomdna

tekcub
001

630.0-
090.0-

923.0+
952.0+

-592.0
914.0

0.1

6
gnihsubneewtebecnaraelC
dnaknilfonipgnitnuomdna

knil
001

630.0-
090.0-

923.0+
952.0+

-592.0
914.0

0.1

7 )a(ecnaraelctekcuB 0.1-5.0
tsujdA

smihs
8 )b(ecnaraelctekcuB 0.2

Unit: mm

Clearance between
connecting pin and bushing
of revolving frame and boom

Clearance between
connecting pin and bushing
of boom and arm
Clearance between
connecting pin and bushing
of arm and link

Clearance between
connecting pint and bushing
of arm and bucket

Clearance between
connecting pin and bushing
of link and bucket

Clearance between
connecting pin and bushing
of link and link

100

90

80

80

80

80

-0.036
-0.071

-0.036
-0.071

-0.030
-0.076

-0.030
-0.076

-0.030
-0.076

-0.030
-0.076

+0.114 +0.051
+0.103 +0.041

+0.153
+0.097

+0.335
+0.275

+0.337
+0.273

+0.337
+0.273

+0.335
+0.275

+0.087 +0.185
+0.077 +0.174

0.133 - 0.224

0.305 - 0.413

0.303 - 0.413

0.303 - 0.413

0.303 - 0.411

101.2

91.2

82

82

82

82

Replace
bush and
pin

K34001 ~ up

40-36
�



MAINTENANCE STANDARD

40-36-1
�

WORK EQUIPMENT

Serial K34001 ~ up

.oN metikcehC airetirC ydemeR

1
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
emarfgnivloverdna

dradnatS
ezis

ecnareloT dradnatS
ecnaraelc

ecnaraelC
timil

ecalpeR

tfahS eloH

021
630.0-
090.0-

153.0+
072.0+

-603.0
144.0

0.1

2
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
mradna

021
630.0-
090.0-

613.0+
912.0+

-552.0
604.0

0.1

3
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
knildna

001
630.0-
090.0-

923.0+
952.0+

-592.0
914.0

0.1

4
gnihsubneewtebecnaraelC

moobfonipgnitnuomdna
tekcubdna

001
630.0-
090.0-

043.0+
762.0+

-303.0
34.0

0.1

5
gnihsubneewtebecnaraelC
dnaknilfonipgnitnuomdna

tekcub
001

630.0-
090.0-

923.0+
952.0+

-592.0
914.0

0.1

6
gnihsubneewtebecnaraelC
dnaknilfonipgnitnuomdna

knil
001

630.0-
090.0-

923.0+
952.0+

-592.0
914.0

0.1

7 )a(ecnaraelctekcuB 0.1-5.0
tsujdA

smihs
8 )b(ecnaraelctekcuB 0.2

Unit: mm

Clearance between
connecting pin and bushing
of revolving frame and boom

Clearance between
connecting pin and bushing
of boom and arm
Clearance between
connecting pin and bushing
of arm and link

Clearance between
connecting pint and bushing
of arm and bucket

Clearance between
connecting pin and bushing
of link and bucket

Clearance between
connecting pin and bushing
of link and link

90 (PC210)
100 (PC240)

90

70 (PC210)
80 (PC240)

80

80

70 (PC210)
80 (PC210)

-0.036
-0.071

-0.036
-0.071

-0.030
-0.076

-0.030
-0.076

-0.030
-0.076

-0.030
-0.076

+0.114 +0.051
+0.103 +0.041

+0.114
+0.051

+0.335
+0.275

+0.337
+0.273

+0.337
+0.273

+0.335
+0.275

+0.087 +0.185
+0.077 +0.174

+0.087
+0.185

0.305 - 0.411

0.303 - 0.413

0.303 - 0.413

0.303 - 0.411

91.2
101.2

91.2

72
82

82

82

72
82

Replace
bush and
pin
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MAINTENANCE STANDARD WORK EQUIPMENT

DIMENSIONS OF WORK EQUIPMENT

1. ARM PORTION (3050 mm)
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MAINTENANCE STANDARD WORK EQUIPMENT

No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

RemedyCheck item

ø 80 +0.1
0

107.3 +1.5
0

310 +0.5
0

ø 90 -0.036
-0.071

406.0 ± 1

200.0 ± 1

920.0 ± 1

3038

2562.9 ± 1

465 ± 1

707 ± 0.2

600 ± 0.5

ø 80 + 0.2
 0

326.5 ± 1

ø 80 + 0.1
 0

311.0 + 0
             - 0.5

325

1648

2770

Arm width

Bushing installed

Min.

Max.
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MAINTENANCE STANDARD WORK EQUIPMENT

Bucket portion
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MAINTENANCE STANDARD WORK EQUIPMENT

No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Model

326.5 ± 1

10

346.5 ± 1

35

59

105

Ø140

490.5 ± 1

60

251

520

Ø80

1562

1321

270

1400

Unit: mm
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MAINTENANCE STANDARDKomatsu Europe International n.v.
Mechelsesteenweg 586
B-1800 Vilvoorde, Belgium
Fax: 32 2 / 255 19 81





10

20

30

40

90

























20-72
�


	Untitled
	Untitled
	eebm001902 a3.pdf
	
	
	
	
	
	
	
	
	
	
	


