
HITACHI

Technical Manual
Operational Principle

140W-3

Service Manual consists of the following separate Part No;
Technical Manual (Operational Principle) : Vol. No.TOCEB-E
TechnicalManual (Troubleshooting) : Vol. No.TTCEB-E
Workshop Manual : Vol. No.WCEB-E
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CEBT-2-1

SECTION 2
SYSTEM

CONTENTS
Group 1 Controller

Outline .....................................................T2-1-1
Can: Controller Area Network

(Network Provided for Machine) .............T2-1-2
MC: Main Controller .................................T2-1-3
ECM: Engine Control Module .................T2-1-12
ICF: Information Controller .....................T2-1-14
Monitor Unit............................................T2-1-16
Option Controller ....................................T2-1-31
Steering Column Monitor ........................T2-1-36

Group 2 Control System
Outline .....................................................T2-2-1
Engine Control .........................................T2-2-4
Pump Control .........................................T2-2-32
Valve Control..........................................T2-2-50
Other Controls........................................T2-2-69
Option Controller Control........................T2-2-95
Electric and Hydraulic

Composite Circuit Control................... T2-2-112

Group 3 ECM System
Outline .....................................................T2-3-1
Fuel Injection Control ...............................T2-3-2
Fuel Injection Amount Correction Control...T2-3-10
Preheating Control ................................. T2-3-11
EGR (Exhaust Gas Recirculation)

Control .................................................T2-3-12
Engine Stop Control ...............................T2-3-14

Group 4 Hydraulic System
Outline .....................................................T2-4-1
Pilot Circuit...............................................T2-4-2
Service Brake Circuit..............................T2-4-18
Steering Circuit.......................................T2-4-19
Main Circuit ............................................T2-4-20

Group 5 Electrical System
Outline .....................................................T2-5-1
Main Circuit ..............................................T2-5-2
Electric Power Circuit (Key Switch: OFF)..T2-5-4
Accessory Circuit......................................T2-5-6
Starting Circuit (Key Switch: START) ........T2-5-8
Charging Circuit (Key Switch: ON)..........T2-5-14
Serge Voltage Prevention Circuit ............T2-5-18
Pilot Shut-Off Circuit (Key Switch: ON) ...T2-5-20
Security Lock Circuit...............................T2-5-22
Engine Stop Circuit (Key Switch: OFF) ...T2-5-24
Security Horn Circuit...............................T2-5-26
Wiper/Washer Circuit .............................T2-5-28
Light Circuit ............................................T2-5-30
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CEBT-3-1

SECTION 3
COMPONENT OPERATION

CONTENTS
Group 1 Pump Device

Outline .....................................................T3-1-1
Main Pump...............................................T3-1-2
Regulator .................................................T3-1-6
Solenoid Valve........................................T3-1-22
Pilot Pump, Steering Pump.....................T3-1-24
Pump Delivery Pressure Sensor.............T3-1-24
Pump Control Pressure Sensor ..............T3-1-24

Group 2 Swing Device
Outline .....................................................T3-2-1
Swing Reduction Gear..............................T3-2-2
Swing Motor .............................................T3-2-3
Swing Parking Brake ................................T3-2-4
Valve Unit.................................................T3-2-6
Combination Valve ...................................T3-2-9

Group 3 Control Valve
Outline .....................................................T3-3-1
Hydraulic Circuit .....................................T3-3-16
Main Relief Valve....................................T3-3-24
Overload Relief Valve

(with Make-Up Function) .....................T3-3-26
Anti-Drift Valve .......................................T3-3-30
Regenerative Valve ................................T3-3-32
Flow Rate Control Valve .........................T3-3-34
Bypass Shut-Out Valve...........................T3-3-36
Auxiliary Flow Combiner Valve................T3-3-38

Group 4 Pilot Valve
Outline .....................................................T3-4-1
Operation .................................................T3-4-4

Group 5 Electric Lever
Outline .....................................................T3-5-1
Operation .................................................T3-5-2

Group 6 Transmission
Outline .....................................................T3-6-1
Transmission............................................T3-6-2
Shift Interlock Control .............................T3-6-10
Shock Reducing Function.......................T3-6-12
Disconnect Device..................................T3-6-14

Group 7 Axle
Front Axle.................................................T3-7-1
Differential Gear .......................................T3-7-2
Reduction Gear ........................................T3-7-6
Steering Cylinder ......................................T3-7-8
Rear Axle .................................................T3-7-9

Group 8 Travel Motor
Outline .....................................................T3-8-1
Rotor Section ...........................................T3-8-3
Regulator .................................................T3-8-4
Overload Relief Valve .............................T3-8-14
Travel Brake Valve .................................T3-8-15
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SYSTEM / Electrical System

T2-5-1

OUTLINE

The electrical circuit is broadly divided into the main
circuit, monitor circuit, control circuit and steering
column monitor circuit.

Main Circuit
The engine and accessory operation related circuit.

Monitor Circuit
The electrical circuit group consists of the monitors,
sensors and switches, and displays the machine
operation status.

Control Circuit (Refer to the SYSTEM / Control Sys-
tem group.)
The control circuit is categorized into the engine,
pump and valve control circuits. Each circuit con-
sists of the actuators such as solenoid valves, MC
(main controller), ECM (engine control module),
switch panels, sensors and pressure switches.

Steering Column Monitor Circuit
This circuit is used when the machine travels and
consists of head light, turn signal light, stop light and
steering column monitor.
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COMPONENT OPERATION / Control Valve

T3-3-39

TCEB-03-03-005

NOTE: The pressure reducing valve and the
auxiliary flow combiner control solenoid
valve are installed only on the machines
equipped with the optional parts.

Signal Control
Valve

Pilot Pressure Oil from
Positioning/Auxiliary

Bypass Shut-Out
Valve

Pump 2 Pump 1

SJ

SN SM

Neutral Circuit

Pressure
Reducing Valve

Auxiliary Flow
Combiner Valve

Auxiliary Spool

Auxiliary Flow
Combiner Control
Solenoid Valve

4-Spool Side5-Spool Side
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COMPONENT OPERATION / Signal Control Valve

T3-9-7

Monoblock Boom / STD Specification

T21W-03-06-003

1 - Unused 6 - Boom / Arm / Bucket /
Travel / Auxiliary /
Positioning

11 - Boom / Arm / Bucket 16 - Swing / Blade /
Outrigger / Auxiliary

2 - Travel 7 - Boom / Arm 12 - Boom / Arm / Bucket / Swing
/ Auxiliary

17 - Blade / Outrigger /
Auxiliary

3 - Travel 8 - Boom 13 - Arm / Boom Raise / Swing /
Blade / Outrigger / Auxiliary

4 - Boom / Arm / Bucket /
Travel

9 - Arm / Boom Raise 14 - Bucket

5 - Arm 10 - Boom Raise / Arm / Travel /
Swing / Blade / Outrigger /
Auxiliary

15 - Swing

Pump 1 Flow
Rate Control
Valve

Pump 2 Flow
Rate Control
Valve

Bucket Flow
Rate Control
Valve Spool

Swing Parking
Brake Release
Spool

Travel Arm Swing BucketBoom

1 2 3 5 6 7 8 10 11 12 13 14

15

9

Blade/
Outrigger

16

17

4
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COMPONENT OPERATION / Pump Device

T3-1-19

T1V1-03-01-018

T1V1-03-01-019

5 - Load Piston 1 7 - Spool B 9 - Inner Spring 11 - Servo Piston
6 - Load Piston 2 8 - Sleeve B 10 - Outer Spring 13 - Link

13

11

13

11

5 6 7 8

5 6 7 8

109

109

Pump Control
Pressure Pi

Pump Control
Pressure Pi

Pump 1 Delivery
Pressure Pd1

Torque
Control
Pressure
Pps

Primary Pilot
Pressure

To Hydraulic
Oil Tank

Primary Pilot
Pressure

To Hydraulic
Oil Tank

Pump 2 Delivery
Pressure Pd2

Pump 1 Delivery
Pressure Pd1

Torque
Control
Pressure
Pps

Pump 2 Delivery
Pressure Pd2
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COMPONENT OPERATION / Control Valve

T3-3-27

When Normal:

T176-03-03-012

When Relieving:

T176-03-03-013

When Operating Make-Up:

T1F3-03-03-021

Make-Up Valve Spring BSeatMain
Poppet

Orifice
B

Passage
A

HP

LP
Pilot PoppetSpring ASpring C

Spring
Chamber

Orifice
A

Sleeve

Spring BSeatMain Poppet Orifice B Passage A

HP

LP
Pilot PoppetSpring ASpring

Chamber

Orifice ASleeve

Make-Up Valve

Spring C

HP

LP
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ACAUTION:Partsnumbersonthedrawingareprovidedonlyforreferencepurpose.Attachto Vol. No.: TTCEB-E-00, TTCGB-E-00, TTCJB-E-00 Toorderpartsonthedrawing,besuretoconsultthePartsCatalog.
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