
INTRODUCTION 

SAFETY ALERT SYMBOL AND HEAD­
LINE NOTATIONS 

ln this manual, the following safety alert symbol and 
signal words are used to alert the reader to the poten­
tial for personal injury or machine damage. 

А This is the safety alert symbol. When you see 
this symbol, Ье alert to the potential for personal in­
jury. 
Never fail to follow the safety instructions prescribed 
along with the safety alert symbol. 
The safety alert symbol is also used to draw attention 
to component/part weights. 
То avoid injury and damage, Ье sure to use appropri­
ate lifting techniques and equipment when lifting 
heavy parts. 

UNITS USED 

• SI Units (lnternational System of Units) are used in 
this manual. 
MKSA system units and English units are also indi­
cated in parentheses just behind SI units. 

Quantity То Convert Multiply 
From lnto Ву 

Length mm in 0.039 37 
mm ft 0.003 281 

L US aal 0.264 2 
Volume L US at 1.057 

m3 vd3 1.308 
Weiaht ka lb 2.205 

N kaf 0.101 97 Force 
N lbl 0.224 8 

Torque N·m kaf·m 1.019 7 
N·m lbl·ft 0.737 5 

• А CAUTION: indicated а potentially hazardous 
situation which could, if not avoided, result in 
personal injury or death. 

• IMPORTANT: indicates а situation which, if not 
avoided, could result in damage to the machine. 

• NOTE: indicates supplementary technical informa­
tion or know-how. 

Example: 24.5 МРа ( 250 kgf/cm2
, 3 560 psi) 

А tаЫе for conversion from SI units to other system 
units is shown below for reference purposes. 

Quantity 
То Convert Multiply 
From lnto Ву 

Pressure МРа kaf/cmi 10.197 
МРа psi 145.0 

Power kW PS 1.360 
kW НР 1.341 

Temperature ос OF 0Сх1 .8+32 

Velocity km/h mph 0.621 4 
min- 1 rpm 1.0 

Flow rate Umin USnnm 0.264 2 
mUrev cc/rev 1.0 
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SAFETY 

USE HANDHOLDS AND STEPS 

• Falling is опе of the major causes of personal injury. 
• When getting оп and off the machine, always 

maintain а three-point contact with the steps and 
handrails, and face the machine. 

• Do not use апу controls as handholds. 
• Never jump оп ог off the machine. Never mount or 
dismount а moving machine. 

• Ве careful of slippery conditions оп platforms, steps, 
and handrails when getting оп ог off the machine. 

PRECAUTIONS 
OPERATION 

FOR MACHINE 

• Never lubricate ог service the machine while it is 
moving. 

• lf а maintenance procedure must Ье performed with 
the engine running, do not leave the machine 
unattended. 

• Take precautions when operating the machine 
• Ве sure to start the engine only while seated in the 
operator's seat. 

• Always Ье alert for bystanders moving into the work 
area. Use the horn or other signal to warn 
bystanders before starting the engine and before 
moving the machine. 

• Machines experiencing trouЫe may move in 
unexpected ways. Ве sure to орегаtе the machine 
slowly while observing machine movements closely. 

• Use а signal person when backing up, if your view 
is obstructed. Always keep the signal person in 
view. 

• Learn the meaning of all flags, signs, and markings 
used оп the job, and confirm who has the 
responsibllity for signaling. 

• Ве sure to remain seated in the operator's seat while 
operating the machine. 

• Кеер riders off the machine. Only allow the operator 
оп the machine. 
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UPPERSTRUCTURE / Control Valve 

VARIABLE PRESSURE COMPENSA TED 
VAL VE (VPCV) 

The VPCV is an oil flow regulator valve whieh fune­
tions to properly deliver the pump oil flow to eaeh 
aetuator. This valve is loeated оп the upstream side 
of eontrol valve spool (1) in the eontrol valve. 
The VPCV reduees pump oil flow when reeeiving pi­
lot oil pressures Pz and Ре, and inereases it when 
reeeiving pilot oil pressures PL and Pi at noteh see­
tion (d). 

• Pilot oil pressure Pz is routed to VPCV (2) after 
passing load eheek valve (3) via passage (е) to 
reduee the pump oil flow. 

• Pilot oil pressure PL is routed to VPCV (2) 
through passage (f) when eontrol valve spool {1) 
is operated to inerease the pump oil flow. At the 
same time, pilot oil pressure PL is routed to the 
differential pressure sensor (DP sensor), unload­
ing valve, and unloading relief valve via shuttle 
valve (4). When а eomblned operation, bueket 
and arm for example, is made, and load pressure 
in the arm eylinder is lower than that in the bueket 
eylinder, а larger quantity of pressure oil passes 
the VPCV in the arm eireuit. 
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1- Control Valve Spool 2- VariaЫe Pressure 
Compensated Valve 

Then differential oil pressure between PZ and PL 
in the arm eircuit becomes greater than in the 
bueket eireuit, elosing the VPCV in the arm eireuit 
until differential oil pressures between PZ and PL 
in both arm and bueket eireuits beeome equal. 
Aeeordingly, pressure oil сап Ье supplied equally 
to both arm and bueket eylinders. 

• Pilot oil pressure Ре is routed to VPCV (2) from 
the proportional solenoid valve in the solenoid 
valve assemЫy to reduee the pump oil flow. The 
Ре pressure is eontrolled Ьу signals sent out from 
the PVC so as to meet the seleeted work mode, 
or working eonditions of the eomЬined operation 
at hand. 

• Constant pilot oil pressure Pi is routed to VPCV 
(2) from the redueing valve in the solenoid valve 
assemЫy to inerease the pump oil flow. 

Pz Ре 

3- Load Check Valve 
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ELECTRICAL SYSTEM / Main Circuit 

OPERA TION OF ТНЕ REGULA TOR 

The figure below illustrates the circuitry between the 
alternator and the regulator. 
The alternator incorporates а field coil (FC / rotor 
coil), а stator coil (SC) and а diode (D). 
The regulator contains а transistor (Т), а diode (D), 
and zener diode (ZD). Terminal В of the alternator 
sends current from the alternator to the regulator in 
this way: 
В -RF -R -R1 -ваsе (В) of Transistor Т1 
В -RF -Fc -F -collector (С) of Transistor Т1 

Ву turning the key switch ON, current flows to the 
base (В) of transistor Т1, electritying the collector 
(С) and the emitter (Е) of transistor Т1, and then the 
current passes to the field coil (FC). ln this condi­
tion, the rotation of the alternator generates volt­
age. 
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Power Generation 

Electrical power is generated as follows: 
When the alternator starts rotation, the voltage be­
tween R-E is increased from the initial excitation lev­
el, increasing the flow of current to the field coil. 
This further raises the voltage between R-E, which 
changes from battery excitation to self-excitation, 
and begins charging the battery. 
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