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UPPERSTRUCTURE / Cab

W2-1-9

W157-02-01-018

Machines produced from beginning Nov. 96
Unit : mm

NOTE: 1 mm=0.03937 in

Section C, D

2- 12.2+0.5
-0

910
833 1.0

370 1.0

478 1.0

728.5 1.0

728.5 1.0

423 1.0

304 1.0
367 1.0

50

50

50

5060.1

61.8 3.1

39.5

39.5

10.6

R1985.1

R3985.4

R2285.4

(38.5)

3-R4

(38.5)

(5 mm)

(5 mm)

(4 mm)

(4 mm)

9.2

22.5

40

40

R105

475.8

475.8

113.9

290

488.5

208

Chamfer
Both Sides

Chamfer
Both Sides

No polish
chamfering
are required
in this
range.

No polish
chamfering are
required in this
range.

No polish
chamfering are
required in this
range.

C

R3

45.67
90.672

549.86

516.26

468.17

7735.4

33.60

50.71
39.63

19.70

19.29

740.51

904.13

165

74.95 213.97

276.58
227.39

890.03

59

11.22
18

8

980

753.99

R120885.4

R12.5

R120

R8075

R3877

R2590

R5175

R345

R895

R295

R595

R1145

R12095
R1995

R2477

R72.5
R30 D

2- 12.2+0.5
-0

4-R5

2-R5

2-R4

NOTE: Material: JIS - R3211,R3212
ANSI - AS2
ECE - ANNEX5 or
equivalent

 
 



UPPERSTRUCTURE / Control Valve

W2-5-6

ASSEMBLE CONTROL VALVE 1

W155-02-05-014 W155-02-05-027 W155-02-05-028

W155-02-05-011

W155-02-05-010

W155-02-05-029

1 - Housing (4-Spool Side) 14 - O-Ring 26 - Spring 37 - Socket Bolt
3 - Lock Nut 15 - Snap Ring 27 - O-Ring 38 - Spool
4 - Body 16 - Filter 28 - Plug 39 - Washer
5 - O-Ring 17 - Adapter 29 - Spring 40 - Spring
6 - O-Ring 18 - O-Ring 30 - O-Ring 41 - O-Ring
7 - O-Ring 19 - Check Valve 31 - Backup Ring 42 - Plug
8 - Adjusting Screw 20 - Spring 32 - Bushing 43 - Plug
9 - Valve 21 - Seat 33 - Pilot Plate 44 - O-Ring
10 - Spring 22 - Backup Ring 34 - Socket Bolt 45 - Spring
11 - Piston 23 - O-Ring 35 - Filter 46 - Washer
12 - Bushing 24 - Valve Seat 36 - Screw 47 - Spool
13 - Spring 25 - Check Valve  

Boom 1Arm 2Side View of 4-Spool Control Valve

28

32

31 31 26 25

2427302930Bucket Flow Control
Valve (Restriction)

3 4 8 5 7 14 9 13 10

17 15 16 18 6

12 11

Pump Control Valve

1

33

34

37

19

20

21

23

22

1

19

2043

44
46, 45

36, 35

47
33 21

1

Bucket Flow Control Valve
(Switch Valves A)

Bucket

33

742

41

40

39

38

1

Bucket Flow Control Valve
(Switch Valves B)

 
 



UPPERSTRUCTURE / Swing Device

W2-6-6

W155-02-06-002

12

31

25

 
 



UPPERSTRUCTURE / Pilot Valve

W2-7-13

Disassemble Right and Left Pilot Valve

 Be sure to thoroughly read “Precautions for
Disassembly and Assembly"  on page W1-1-1
before starting the disassembly work.

 As casing (17) and spools (19) are precision parts
specially made to fit each other, they must be
replaced as a set. Do not attempt to replace
these parts individually.

 Note that return spring A (22) and balance spring
A (23), which are used in ports 1 and 3, differ
from return spring B (24) and balance spring B
(25), which are used in ports 2 and 4,
respectively.

 For this reason, be sure to indicate the port
number from which it is removed. Port numbers
are stamped on casing (17).

1. Remove screw joint (1) and cam (2).

 : 19 mm, 32 mm

2. Temporarily tighten plate (4) using two bolts (M8,
Pitch 1.25). Loosen universal joint (3) to remove it
from casing (17).

3. Turn over casing (17) and place it in a vise.
Remove socket bolt (13).

 : 10 mm

4. Pull out plate (14) using a pulling bolt (M16, Pitch
2). Remove O-ring (15) from the plate. Remove
seal washer (16) from casing (17).

5. Remove piston (18) from spool (19) in each port.
(Four pistons in total)

6. Turn over casing (17). Attach special tool (ST
7924) to the universal joint connecting hole.
Tighten plate (4) using the special tool.

7. Remove the bolts (2 used) temporarily installed in
the step 2. Gradually loosen the special tool until
pushers A (8), B (11) and plate (4) are fully
raised, unloading spring compresssion.

8. Remove plate (4) and pushers A (8), B (11) from
casing (17).

9. Remove pusher A (8), O-ring (6), and oil seal (5)
from each bushing A (7). Remove pusher B (11),
O-ring (6), and oil seal (5) from each bushing B
(12).

10. Remove spools (19) (4 used) from casing (17).
11. Compress balance spring A (23) or B (25) to

remove spacer (20) from each spool (19).
Remove balance spring A (23) or B (25), shim
(21), spring guide A (9) or B (10), and return
spring A (22) or B (24) from each spool (19).

W105-02-07-009

ST 7924

4

17

 
 



UPPERSTRUCTURE / Pilot Relief Valve Unit

W2-11-6

ASSEMBLE PILOT RELIEF VALVE

W154-02-10-003

1 - Plug 4 - Poppet 7 - O-Ring 9 - O-Ring
2 - O-Ring 5 - Spring 8 - Plug 10 - Plug
3 - Body 6 - Shim

Cross sectionCross section

9

10

1 2

3

4

5

7

86

 
 



UNDERCARRIAGE / Track Adjuster

W3-4-13

8. Install washer (14) on spring (16).
Install the plate (ST 4036).

9. Align the jack and track adjuster with the hole in
plate.
Tighten the nuts to secure the track adjuster.

 : 46 mm

10. Operate the jack to compress spring (16) to
specification.
Compressed Length:415.5 mm (1 ft 4.4 in)

11. Instal nut (13) and plug (11) to rod (8).

 : 65 mm

 : 5 mm

 : 9.8 N m (1.0 kgf m, 7.2 lbf ft)

W105-03-04-016

W105-03-04-012

W105-03-04-026

W105-03-04-014L

14

16

16

1113 8

Plate (ST 4036)

 
 



FRONT ATTACHMENT / Cylinder

W4-2-16

ASSEMBLE CYLINDER

Boom Cylinder

W157-04-02-003

Bucket Cylinder

W155-04-02-001

1 - Wiper Ring 7 - Cylinder Head 13 - Cushion Bearing 19 - Slide Ring
2 - Backup Ring 8 - Socket Bolt 14 - Cushion Seal 20 - Slide Ring
3 - U-Ring 9 - Backup Ring 15 - Piston 21 - Shim
4 - Buffer Ring 10 - O-Ring 16 - Backup Ring 22 - Set Screw
5 - Bushing 11 - Cylinder Rod 17 - Seal Ring 23 - Steel Ball
6 - Snap Ring 12 - Cylinder Tube 18 - O-Ring 24 - Nut

Slit

BlackGreen

1 2 3 4 5 6 7 8 9, 10
11 12 13 14 15 16 17, 18 19 20 21

22, 23

24

Slit

Green
1 2 3 4 5 6 7 8 9, 10

11 12 15 16 17, 18 19 20 21
22, 23

24

Face the slit toward the piston

Be sure that oil groove faces the
correct direction when assembling.

 
 



 
 



 
 



TROUBLESHOOTING / Diagnosing Procedure

T5-1-4

Dr.EX

Dr.EX is a handy micro computer used for diagnosing
malfunctions of the machine control system, including
the MC (Main Controller).

When the Dr.EX is connected to the MC, malfunctions
recorded in the MC memory are indicated as fault
codes on the Dr.EX display.
(Self-Diagnosing Function)

Input signals from the sensors or switches that are
connected to the MC, or output signals from the MC to
solenoid valves can be monitored on a real-time basis
while the machine is being operated.
(Read-Time Monitoring Function)

Dr.EX START-UP PROCEDURE

1. Connect the harness of the Dr.EX to the
diagnosing connector of the MC, located near
fuse box behind the operator’s seat.

NOTE: Only this connecting harness can be used
to connect the Dr.EX to the controller.
Do not use any other harness to connect
Dr.EX to the controller.

2. Turn the key switch to the ON position or start the
engine.

3. Turn the Dr.EX ON. After a few seconds,
following patterns will appear on the Dr.EX display
:

3-1. Initial Pattern

3-2. Model Code Pattern
 Example :
 Model : EX200-5
 Ver : XXXX

3-3. Function Selection Pattern
 F-1 : “Self-diagnosing Results”
 F-2 : “Monitor Data”
 F-3 : “Special Functions”

4. Select key F1 (Proceed according to the in-
structions that appear on the display.)

NOTE: For the operation procedure of the Dr.EX,
refer to the Dr.EX OPERATOR’S MANUAL.

T157-07-04-001

Record

NOT OK

OK

OK ?

Monitor Data
Display

Data Selecting
Pattern

Self-Diagnosing
Results
(Fault Code)

Self-Diagnosing
Results
(Fault Code)

Self-
Diagnosing

Dr.EX Other
Software

Check MC
power source
and/or commu-
nication harness

Model Code
Confirmation

Retrial B

Monitor
Data

Special
Functions

Can not
communicate
with MC

Function
Selection

Initial Screen

Start

Diagnosing
Connector

Fuse Box

Rear Console

 
 



TROUBLESHOOTING / Troubleshooting C

T5-5-20

MALFUNCTION OF FUEL LEVEL INDI-
CATOR

 Be sure to inspect wiring connections prior to
troubleshooting.

When key switch
is returned to
HEAT position,
does indicator
light?

Though fuel
gauge pointer
shows E, the
indicator does not
light.

When terminal of
low fuel level
switch is
removed, and
harness side
terminal is
grounded, does
indicator light?

NO

YES

NO

YES

With fuel in tank,
the indicator
lights.

When terminal of
low fuel level
switch is
removed, does
indicator go out?

Disconnect low
fuel level switch
and 12P
connector of
monitor, and
check continuity
between terminal
No.2 of connector
and vehicle
ground.

NO

YES

OK (No Continuity)

NOT OK (Continuity)

Key switch: ON

Key switch: ON
Key switch: HEAT

Reconnect low
fuel level switch.
Remove 12P
connector of
monitor, and
check continuity
between terminal
No.2 of connector
and vehicle
ground.

 
 



GENERAL / Specifications

T1-1-2

Working Ranges and Machine
Dimensions for Transportation

M155-11-003
M155-11-004

Category 2.10 m (6’11”) Arm 2.52 m (8’3”) Arm 3.01 m (9’11”) Arm
Item Backhoe Shovel Backhoe Shovel Backhoe Shovel
A: Maximum Digging Reach mm

(ft in)
7 900

(25’11”)
8 050
(26’5”)

8 270
(27’2”)

8 410
(27’7”)

8 740
(28’8”)

8 880
(29’2”)

B: Maximum Digging Depth mm
(ft in)

5 160
(16’11”)

5 300
(17’5”)

5 570
(18’3”)

5 720
(18’9”)

6 060
(19’11”)

6 210
(20’5”)

C: Maximum Cutting Height mm
(ft in)

8 350
(27’5”)

8 540
(28’0”)

8 550
(28’1”)

8 750
(28’9”)

8 880
(29’2”)

9 070
(29’9”)

D: Maximum Dumping Height mm
(ft in)

5 940
(19’6”)

6 020
(19’9”)

6 140
(20’2”)

6 220
(20’5”)

6 470
(21’3”)

6 530
(21’5”)

E: Transport Height mm
(ft in)

2 720
(8’11”)

2 720
(8’11”)

2 720
(8’11”)

2 720
(8’11”)

2 720
(8’11”)

2 720
(8’11”)

F: Overall Transport Length mm
(ft in)

7 570
(24’10”)

7 570
(24’10”)

7 580
(24’10”)

7 580
(24’10”)

2 590
(24’11”)

7 590
(24’11”)

G: Minimum Swing Radius mm
(ft in)

2 310
(7’7”)

2 310
(7’7”)

2 330
(7’8”)

2 330
(7’8”)

2 590
(8’6”)

2 590
(8’6”)

NOTE:  * The dimensions do not include the height
of the shoe lug.

**For trasport pin position.

 
 



COMPONENT OPERATION / Swing Device

T3-2-6

SWING PARKING BRAKE

The parking brake is a wet-type multiple disc brake.
The brake is released only when brake release
pressure enters into brake piston chamber (b),
(negative type brake). When swing and/or front
attachment operation is made brake release pressure
is supplied from the pilot pump.
During operations other than swing and/or front, or
while the engine is stopped, brake release pressure is
routed to the hydraulic oil tank and the parking brake
is automatically applied by spring (1).

When the swing and/or front function is operated,
the brake is released:
When the swing and/or front control lever is
operated, the control valve spool for swing and/or
front function is moved from the neutral position,
closing the spool passage for the signal pilot
pressure circuit. Then, the pilot oil pressure
increases, and the increased pressure pilot oil is
sent to the pilot port of the switch valve in the brake
release circuit. Therefore, the switch valve is
opened, allowing the brake release pilot oil pressure
from the pilot pump to act on brake piston (2) via the
oil pressure timer check valve. Accordingly, brake
piston (2) is moved up against spring (1), breaking
contact between friction plates (4) and plates (3).
Then, the brake is released.

When the swing and/or front function is not
operated, the brake is applied:
When the swing and/or front control lever is not
operated, the control valve spool for swing and/or
front function is in the neutral position, holding the
spool passage for the signal pilot pressure circuit
open. Then, the pilot oil pressure does not increase.
Therefore, the switch valve in the brake circuit is
kept closed, allowing the brake release pilot oil
pressure on brake piston (2) to flow out to the
hydraulic oil tank via the oil pressure timer orifice.
Accordingly, brake piston (2) is moved down by
spring (1) force so that friction plates (4) come into
contact with plates (3). As friction plates (4) engage
the inner circumference of motor housing (5) and
plates (3) engage the outer circumference of rotor
(6), is braked by friction force developed between
plates (3) and friction plates (4).

1 - Spring 4 - Friction Plate
2 - Brake Piston 5 - Motor Housing
3 - Plate 6 - Rotor

T155-02-02-001

When the brake is released (OFF):

T157-02-04-005

When the brake is applied (ON):

T157-02-04-004

1

2
b

3
4
5

6

Brake
Release
Pressure

Switch Valve

Brake Release
Pressure

Oil Pressure
Timer

OFF

Spool

Signal
Pilot
Pressure
Circuit

Swing
Motor

Switch Valve

Brake Release
Pressure

Oil Pressure
Timer

ON

Spool

Signal Pilot
Pressure
Circuit

Swing
Motor
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