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HOISTING INSTRUCTIONS

s

HOISTING INSTRUCTIONS

A Heavy parts {25 kg or more) must be lifted
with a hoist etc. In the Disassembly and As-
sembly section, every part weighing 25 kg)or
more is indicated clearly with the symbol [ ]

1. If a part cannot be smoothly removed from the
machine by hoisting, the following checks should
be made:

e Check for removal of all bolts fastening the
part to the relative parts.

e Check for existence of another part causing
interference with the part to be removed.

2. Wire ropes
1) Use adequate ropes depending on the weight
of parts to be hoisted, referring to the table
below:

Wire ropes
(Standard “Z" or “S” twist ropes
without galvanizing)

Rope diameter (mm) Allowable load {tons)
10 1.0
11.2 1.4
e 125 1.6
14 22
16 28
18 36
20 4.4
224 56
30 100
40 180
50 280
60 40.0

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 middie portion of the
hook.

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

1007 88% 79% 71% 41%

FS0064

3) Do not sling a heavy load with one rope alone,

but sling with two or more ropes symmetrically
wound on to the load.

A 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 hoisting a load with two or more ropes,
the force subjected to each rope will increase
with the hanging angles. The table below
shows the variation of allowable load (kg) when
hoisting is made with two ropes, each of which
1s alléwed to sling up to 1000 kg vertically, at
various hanging angles.
When two ropes sling a load vertically, up to
2000 kg of total weight can be suspended. T his
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°.
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RADIATOR AND OIL COOLER

The fan is driven by a V-belt between the fan pulley
and the engine pulley. The fan is a suction type which
sucks in the outside air through the radiator core an

oil cooler and sends it forcibly to the engine.
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. Radiator outlet tube
. Fan pulley

. Radiator inlet hose
. Fan guard

. Pressure valve

Fan

. Radiator upper tank

. Radiator core

. Qil cooler inlet tube

. Oil cooler core

. Oil cooler outlet tube
. Radiator lower tank

. Radiator drain valve
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TRAVEL AND BRAKE SYSTEM

1. TRAVEL CONTROL CIRCIHT
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5. TRAVEL BRAKE VALVE

10-24
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FUNCTION

This valve prevents the speed of the motor from
being increased by the weight of the machine when
going downhill.

The brake valve consists of the counterbalance
valve, the check valve and the safety valve.

Rated flow: 420 £ /min.
Safety valve set pressure: 3307 8 kg/cm?
(at5 £/min.)

Spool switching pressure: 13 * 2 kg/cm?
(Cracking pressure)
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4. SWING MOTOR (WITH MECHANICAL BRAKE) AND SAFETY VALVE ASSEMBLY
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Port MB Port C
Port T
21TAF01012

1. Swing motor
2. Swing mechanical brake
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* FOR MACHINE EQUIPPED WITH FREE SWING SYSTEM

OPERATION
Stopping with normal swing

If free swing switch lacting also as the swing me-
chanical brake switch) (1) is moved to the ON po-
sition, the electrical circuit is opened, solenoid
valve (3) is deactivated, and the pressurized oil
from the charging pump to connection valve (4)
is stopped.

When this happens, spool (4a) of connection
valve {4) is pushed back to the left by return
spring (4b). As a result, the swing circuit and
swing shadow valve (5) are not connected.

In this condition, if the swing stop control is
operated when the upper structure is swinging,
the pressurized oil from the swing motor return
side is stopped by the swing control valve
{closed center). Therefore, the oil pressure
relieved from the safety valve inside the swing
motor acts as a hydraulic brake to stop the
swing.

Stopping with free swing

If free swing switch (1) is set to the OFF position,
the electrical circuit is closed, so solenoid valve
(3) is excited and spool (3a) is switched.

When this happens, the pressurized oil from the
charging pump acts on the pilot port of connec-
tion valve (4) and switches spool (4a). As a
result, the swing circuit and swing shadow valve
(5) are connected.

In this condition, if the swing stop control is
operated when the upper structure is swinging,
the pressurized oil from the swing motor return
side is stopped by the swing control valve. How-
ever, the swing shadow valve connected to the
swing circuit is open center, so the oil from the
return side of the motor passes through the
inside of the swing shadow valve and flows to
the motor supply side.

As a result, there is no hydraulic brake effect, so
the swing is stopped by inertia.

If foot brake switch (2} is depressed at this time,
the electrical circuit is opened and solenoid valve
(3) is deactivated. This shuts off the swing circuit
and swing shadow valve, so the hydraulic brake
is actuated.
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2. ACCUMULATOR

1. Valve

2. Body

3. Plug

4. Check valve

208F3201

Volume: 32,500 cc
Operating pressure: 300 kg/cm?
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FUNCTION OF EQUIPMENT

Greasing swiitch

When greasing, turn the swiich on to actuate the

greass pump.

Solenoid valve

The electrical signal from the greasing switch

opens or closes the air circuit, thereby opening

or closing the supply of air to the grease pump.

Grease pump

This is a reciprocal type pump which is driven by

air. It generates 3 grease pressure forty times the

air pressure.

* During gressing, the grease pressure gauge
should read 50 — 200 kg/cm?.

* f it is below B0 kg/cm?, it means that the
grease can is empty.

* if it reads more than 200 kg/cm?, check the
indicator of main distributor A at the top of
the boom foot. if the plunger is out, the line
is clogged.

Stop valve

When the grease can is being used fo pump in

grease, this tighten this valve to cut the automat-

ic greasing line.

* When not using the grease gun, always set
to OPEN.

Hose resl

This is used to store the grease can hose {au-

tomatic wind-in).

Grease gun

This is used for greasing {pins around bucket,

parts of radiator fan, track tension, etc.).

Distributor

This is a valve to distribute the grease coming

from the pump to each line. The amount of

grease sent to each port is fixed by the internal
spool.

# The spool is a seguential action type {the
grease does not flow simply to the low pres-
sure areas, but a fixed amount of grease is
supplied properly to each linel. So if the line
to even one point becomes clogged, the
pressure in that line will rise and the system
will stop.
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10.

11

21.

. Accumulator

. Safety lock valve

. Pilot relief valve

. RH. PPC valve (Bucket)
. Boom and bucket PPC shuttle valve
. Line oil filter

. Engine

.PTO

. No. 2 or No. 4 pump

9a. Front pump

9b. Rear pump

No. 1 or No. 3 pump
10a. Front pump
10b. Rear pump

. Charging pump
12.
13.
14,
15.
16.
17.
18.
19.
20.

Pilot of filter

Check valve

Return oil filter

Oil cooler

Check valve

Hydraulic tank

Bucket cylinder

Slow-return valve

4-spool control valve (V1 or V3)
20a. Main relief valve

20b. Bucket-Hi control valve
5-spool control valve (V2 or V4)
21a. Main relief valve

21b. Bucket

OPERATION
1) Bucket control lever operated to CURL:

2)

When the bucket control lever is operated to the
CURL position, the spool of PPC valve (4) inter-
connected with the control lever is actuated.
Pilot pressure oil flows from charging pump (11)
to the pilot case at the spool end of bucket-Lo
control valve {21b) and bucket-Hi control valve
(20b}, and moves the spool.

The pressurized oil from No. 2 (or No. 4) rear
pump (9b) and No. 1 (or No. 3) rear pump (10b)
merges, then passes through bucket-Lo control
valve {21b) and enters the bottom end of bucket
cylinder (18).

At the same time, the pressurized oil from No. 2
(or No. 4) front pump (9a) and No. 1 {or No. 3)
front pump (10a) merges, then enters bucket-Hi
control valve {20b)}, but the circuit is closed, so
the oil does not flow.

The flow of oil returning from the head end of
bucket cylinder (18) is controlled by slow-return
valve (19). It flows to bucket-Lo control valve
(21b) and bucket-Hi control valve {20b), passes
through return oil fiiter (14) and hydraulic oil
cooler {15), and is then drained to hydraulic tank
(17).

Bucket control lever operated to DUMP:

When the bucket control lever is operated to the
DUMP position, the spool of PPC valve {4) inter-
connected with the control lever is actuated.
Pilot pressure oil flows from charging pump {11)
to the pilot case at the spool end of bucket-Lo
control valve (21b) and bucket-Hi control valve
{20b), and moves the spool.

The pressurized oil from No. 2 (or No. 4) rear
pump (9b) and No. 1 {or No. 3) rear pump (10b)
merges, then passes through bucket-Lo control
valve (21b} and enters the head end of bucket
cylinder (18).

At the same time, the pressurized oil from No. 2
{or No. 4) front pump (9a) and No. 1 {or No. 3)
front pump (10a) merges, then passes through
bucket-Hi control valve (20b) and flows also to
the head end of bucket cylinder (18).

Ali the oil returning from the bottom end of
bucket cylinder (18) flows to bucket-Lo control
valve (21b), passes through return oil filter (14)
and hydraulic oil cooler (15), and is then drained
to hydraulic tank (17).
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MAIN PUMP

1. No.

2,4 PUMP ASSEMBLY

(HPV90 + 90 WITH TVC VALVE AND CO + NC VALVE ASSEMBLY)

CO-NC valve output pressure Pecn(R)

OUT port

pPON-

10-88

]

CO-+NC valve output pressure Pecn(F)
OUT port

TVC
valve outlet
pressure Pe

R.H. travel main  Pilot
pressure PPR pressure Psv

L.H. travel main
pressure PeL

/

{heaype -

BE ok Pl P o
4

L T 1 BF )]

Jet sensor outlet
pressure Pd IN port

Jet sensor outlet

Jet sensor outlet pressure Pt IN port

pressure Pd IN port

Jet sensor outlet
pressure Pt [N port

Swing pump discharge
pressure PAs IN port

Front pump

Front pump servo unit assembly
Rear pump servo unit assembly
Rear pump

208F3056A

OUTLINE

o No. 2, 4 pump assemblies consist of two
variable-displacement swash-plate piston
pumps, front servo unit assembly, rear servo unit
assembly and impeller pump (built in between
the front pump and the rear pump).

e The front pump serves 4-spool control valve.

® The rear pump serves 5-spool control valve.

021TA1



e SERVO VALVE

For No. 2, 4 PUMP and SWING PUMP

Servo actuator port

* The diagram shows the servo valve for the No. 2

front pump.

Charging pump pressure

Psv IN port

Servo actuator port
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Pump discharge pressure
PA2 IN port
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/VJ $
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bt
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Pump discharge pressure

Pump discharge pressure

PA2 IN port

Servo vaive drain Pdr OUT port

oo
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PA1 IN port
H
D CO-NC vaive drain Pdr IN port []
E F Charging pump pressure
\ "‘ = Psv OUT port
o

, H =
Pump discharge pressure _.l EF CO-NC vaive output pressure
PA1 IN port D Pecn IN port
O O
Q)i [©
J
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O EE— O
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Section B — B Section C — C Section D — D
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Section E — E Section F — F
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3. PILOTOIL FILTER

1\‘\

[_

O
o

209F3074

4. DRAIN OIL FILTER

209F3205-1

1. Bracket
2. Cartridge
3. Element
OUTLINE

The pilot oil filter is installed to the discharge side of
the charging pump. It protects the PPC valves and
other pilot pressure equipment.

1. Bracket

2. Safety valve
3. Cartridge

4. Element
OUTLINE

The filter is installed between the swing motor, travei
motor, and hydraulic tank. It acts to remove the dirt
and foreign matter in the oil coming from the drain
port of each motor.

e Safety valve set pressure: 1.05 kg/cm?
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Operation
1) When the main pump (or the swing pump) dis-

2)

charge pressure is lower than the relief
pressure:

Since spool (2) is pushed downward by the force
of spring (1), port a and port b are open to each
other and TVC valve output pressure Pe is equal
to the CO valve output pressure. CO valve output
pressure Pec is then maximized and the main
pump {or the swing pump) discharge is also in-
creased to the maximum with the rocker cam
angle maximized by the operation of the servo
valve.

When the main pump (or the swing pump) dis-
charge is higher than the relief pressure:

When the main pump f{or the swing pump) dis-
charge pressure PA comes close to the relief
pressure owing to an increase in the load, piston
(3) is pushed by main pump {or swing pump) dis-
charge pressure PA and at the same time piston
(4) is pushed by CO vaive output pressure Pec.
When the force of spring {1} is overcome by the
pressing force of the piston (2}, spool (2) moves
upward.

As a result, the spool land restricts the oil flow
from port a to port b and at the same time the
opening areas of port b and port ¢ (drain port)
are made larger.

With rocker cam angle reduced by the operation
of the servo valve, the main pump (or the swing
pump) discharge is reduced.

To NC valve —~a—on

Pec
To NC valve —a——

From TVC valve

S

209F3088

From TVC valve

209F3089
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Section A—A

SectionC—-C

SectionB—B

SectionE—E

Main relief valve
Spool (R.H. travel)
Spool (Boom-Lo)
Spool (Bucket-Hi)
Spool {(Arm-Hi)
Spool return spring
Body

NoOoR,WN=

SectionF —F
21TAFO1036

8. Jet sensor orifice

9. Jet sensor relief valve
10. Check valve
11. Check valve spring
12. Straight-travel valve (see 10-17)
13. Suction valve
14. Safety-suction vaive

10-129



FOR TRAVEL CONTROL
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HYDRAULIC CYLINDER
e BACK HOE

1. BOOM CYLINDER

r 2 3 4 5 6 7 8 9 10 11 12 13 18 14 15 186

O O
Q QO

F21TA01023

2. ARM CYLINDER

13 14 15 18 17 18 1N

F21TAC1024

3. BUCKET CYLINDER

F21TA01025

10-150
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3. TABLE OF SELF-TESTING FUNCTION
(ELECTRONIC CONTROL BOX)

10-162

. . Normal! display Abnormality
1) Priority order for abnormality display
There is.an order of priority when displaying c g ® 5 S o
the location of abnormalities. When two ab- g 2 T _ - g ‘g‘ S
normalities occur at the same time, the item = g | 3 k4 %’ s ° "; £
. .. . . > —_— =o — —
on the left (high priority items) are displayed. & ] 3 2 g es | S > - 2
2) To check the abnormality {excluding engine é» 3 5 g 2|5 3 ’_;: % =
speed sensor), turn the starting switch off g s =T - </E> 3 o E E .'g
and then back to on, and check that the g e o Z g,: ) g e " g <
. = X O e S
same display appears. wE |38 <2 2 g8l<73
Red -©:
o | o | o O | e |7
LED 2 t?#\:es
Green :0' -0-
LED | 2%times | Stimes | @ O * O
/sec /sec
Engine running (When operating the deceleration) @)
@ Engine running (When putting on the S mode) O
® Engien running {(When putting on the H, L mode) O
g8 >
g £ | Engine stopped, starting switch ON
£ 5
= c
Prolix switch ON ({electronic OLSS cancelled) O
ﬁ_— Abnormality in power source @)
(@]
5 | Abnormality in control box O
L
2 | Abnormality in TVC solenoid system O
-
g 2 | Abnormality in engine speed sensor system
Q0 S
g|=
i : Abnormality in potentiometer (throttle sensor) system
k) phsy
g oe_ Abnormality in auto-deceleration solenoid system
§ = | Abnormality in power source O
o lo
c < | Abnormality in control box O
@ | e
£ | 2 | Abnormality in TVC solenoid system O
-
§ Abnormality in engine speed sensor system O
; Abnormality in potentiometer (throttie sensor) system O
©° . : -
& | Abnormality in auto-deceleration solenoid system O
® ©
9 Q
3 |z |3
3 |8 |33
c c >
o | 2w &8
2 u 2w (2§
c O cO |5 @
Q L o»n o
> - > - > @
o © - |EX
- © DO |® 2>
o = o £ £ > o
T2 (231|527
S c < |5 § f
82 |ad <32

021TA1



iv) Coolant temperature sensor

I me> Sl e=—F)

Composition of circuit

21TAFO1050
1. Thermister {bead type) 3. Wire
2. Plug (Tightening torque: 4 =1 kgm) 4. Connector
v} Fuel level sensor
3 2
1
E
- B
o2
110°
\
4 1. Float
2. Variable resistance
3. Contact face
ll 4. Connector
21TAFO1051

10-172
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Classi-

fication item Conditions Unit Standard value Permissible value
Travel posture
® BACK HOE
a5
N '
-
L <y \\ . -
TR A
205F2409
¢ L OADING SHOVEL
Travel deviation mm Max. 200 Max. 220
® Engine speed: High idling 21NF01205
e Oil temp.: 45 — 55°C
¢ On a flat surface, make an approach run of
at least 10 m, then travel another 20 m.
Measure the travel deviation.
20m
. -
@
- 10m A
205F2402
* Measure dimension %.
Hydraulic drift of
travel - mm 0 0
F20703007
¢ Engine: Stopped
@ Oil temp.: 45 — 55°C
@ On a slope of 12°, stop the machine with
the sprocket sections on the upper side
of the slope.
® Wait 5 minutes, then measure the
distance the machine moves.
Leakage of travel
motor . 2/min Max. 25 30
Lock pin
F20703008

o Engine speed: High idling
® Qil temp.: 45 — 55°C

o Relieve oil in travel circuit with lock
track shoe.
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i Measurement
System Component Connector No. ;zitr;g?j Judgement table conditions
CNC7 (male) o o 1) Turn
Prolix circuit resistor [Front engine] £e - starting
(For 3-mode selector CNC11 {male) 28 R(es;s[:aa)nc:en?%\;\nierz;?nnector Approx. 10 — 309 switch OFF
OLSS) [Rear engine] S 2 male! p
pins (1}, (2) =2
T
Input signal normal if it satisfies Tables 1 — 3. n st:g?ing
Table 1 switch OFF
BetweenCNH38 (male) (1) — 2) Turn mode
CNH38 {male) (2 selector
0 No continuity switch to
it BetweenCNH38 {male) (3} — H mode
o CNH38 (male) {4)
R4
c
2
§ 1} Turn
@ CNH38 {male) Table 2 starting
2 (1), (2), (3), (4) - switch OFF
© Z _
o _ Check for = BetweenCNH38 (male) (1) No continuity 2} Turn mode
= | Mode selector switch continuity c CNH38 (male) (2) selector
g betweenCNH38 b
o (m;r[ve;an 5 BetweenCNH38 {male) (3) — Continuit ;Wr:gzem
(1) —(2), {8) © CNH38 (male) (4) Y
(3) — {2}, (4)
1} Turn
Table 3 starting
switch OFF
BetweenCNH38 {male} (1) — 2} Turn mode
CNH38 {male) {2} Cont selector
ontinuity
BetweenCNH38 (male) {3) — iﬁ:gz;o
CHN38 {male) (4)
1) When using the short connector, the following 1) Start engine
5 results show that the sensor is defective. 2) Fuel lever
bt FULL
2
S Short connector connected Deceleration
<o works normaily
5 .
c £ N disconnected Deceleration
g 2 CNC12 di does not work
m
® Hydraulic pressure switch | CNC12 {male)
S for arm, boom, bucket pins (1), (2)
-$ and trave! pick-up _ o 1) Turn
<] 1} When carrying out a continuity test, the starting
3: . foliowing results show that the sensor is normal. switch OFF
5 2) Start engine
£ Each control lever at neutral | Continuity
8
Any lever in operating N
position No continuity

20-18
®
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ADJUSTING FUEL INJECTION TIMING

1. Rotate crankshaft in normal direction to align
28° 1J line on crankshaft pulley {1} with pointer

{2} correctly.
* When stamp line of coupling end is not in
foreground, rotate crankshaft one more turn.

2. Disconnect fuel injection pipe {3} of No 1
cylinder.

3. Remove delivery valve holder {4}, then remove
delivery valve (B}, spring (8} and spring seat, and
install delivery valve holder (4) again.

I TAPQ 10O}

4. Place fuel control lever at "Full” position.

5. Remove cover, and loosen nuts (7) in oblong
hole of mount flange of injection pump.

6. Operating the priming pump, rotate flange on in-
jection pump side little by little until no fuel flows
out of delivery valve holder.

* Injection timing is ADVANCED when flange
on injection pump side rotate to cylinder
block, and RETARD when flange on injection
pump side rotate to outside.

7. Tighten nut {7} in oblong hole of mounting
flange of fuel injection pump.

8. Remove delivery valve holder (4}, assemble
spring seat, delivery valve (B} and spring {8},
then install delivery valve holder (4} again.

LoEET Delivery valve holder: 115 & 0.5 kgm

9. Connect fuel injection pipe {3},

LEE Sleeve nutt 2.4 0.1 kgm

o

fvrl

AZ23F302A

20:28
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INSIDE CAB BASE, PILOT PIPING CONNECTION DIAGRAM

K M F
NL O GH ED
To gear pump * ‘ ‘ t N
fon i L b Biind
To suction fingé —ee— I R —
(e |
<<<§<<f\<<< l\i\ i ? o4 To swing motor
[-Of 83— Blind
Swing parking brake
solenoid valve
<X T
P TBoom LOWER PP ok T i
R.H. PPC valve for & N T Tt " o
bucket, boom o, BoomRAISE €L €€ FECCCTTTL i 1]
psqBucketDUMP €€ €C [Feqeoqeg p2 8 PPz TO
e o Bucket CURL gg £ 444944994 o) - STV-6
{ = Travel shuttle valve
P2 -
RH. psd S CEF L P
L travel e Pau——%::>
21
STV
T Q._._,T—Q—- >
. P
LH. travel FORWARD L o
=¥ 3 I4
Travel PPC valve o3 o R travel REVERSE CC r { "
o o ReH. travel FORWARD cC %?avel £ 3
oy LH. travel REVERSE € C ,
i > X
"
R
P2 by 3
Arm F3 Plﬁéc ::
£1 Iy
- T . &1
- —
LH. PPC valve o1 DM OYT
for swing, arm B2 Arm IN,
b3 Left swing
o o Fight swing 4 Pz
Swing &3
=
8TV-7
# The letters of the alphabet show the letter
stamped on the connection hose. _
- Toswing valve

21TAFO1092

20-38

021TAY



0217A1

10.

. Slowly open valve {6} of the nitrogen cylinder

further and charge the accumulator with nitrogen

gas. )

* Close vaive {6) of the nitrogen cylinder from
time to time and take the reading of pressure
gauge {7) of the charging valve assembly
when it is steady.

. When nitrogen gas has been added to the speci-

fied pressure, close valve {6) of the nitrogen

cylinder firmly.

* Specified pressure: 135 kg/cm?

*  If the nitrogen goes above the specified pres-
sure, turn valve (4} to the left and release the
gas gradually until it is the specified pressure.

. Turn valve (4} to the left until it closes, then turn

valve (5] to the left to open it and release the
pressure remaining inside the hose and tool A.

. Remove tool A and install plug (3).

Using handle (209-98-11140}, tighten stop
valves (2} and (1}

20-49
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SWING PARKING BRAKE AND SWING BRAKE SYSTEM

Free swing Swing mechanical
solenoid valve brake solenoid valve
R e
I ]CN~CIG l ICN-ClB
60 o0
"] Ran ety
12 b2
% QQ
; CN-C2
Operator’'s cab 558
ground connection
v’
1234
0000
CN-BCZ2
© ©© O 1 {for Hi cab)
S
1234
000 Q

Parking brake relay

N Battery relay
Battery
£
.{;
CN-M/\ CN-A2
e 3Ee) 00000000000
v
12 12111098 765432 |
09 OCO000O00C0O0O0DOO
CN-BAZ
Q00000000000
Fuse ey
8 1z 1 98765432
Q OC00QOO0O00O0
{for high cab)

Free swing lamp
CN-H42

&
CN-H4|

Swing parking brake
pilot lamp

CN-H44
5

CN-H43

L, ONRY Hydraulic pressure switch for
!0 PN CN-HA0 free swing
: 5 O 1 [
o— o2\ o j—
r}i o—-—2 b
ol CN-H28 Parking brake switch
<3 3 o1 [ o 3__
02 o
Free swing cancel relay )
CN-HI Free swing cancel
[Ke, switch
CN-H49
@ 20 f CN-T8
=0 |30 & oz o© ""‘ﬁ.{_ v
o 40 0§ o G0
| OO 50 CN-T9
e0 21TAF01104

20-59
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CN-C13 (Bucket EPC solenoid)
ECONOSEAL connector 2 pins

g

CN-C15 (Bottom dump soienaid)
ECONOSEAL connector 3 pins
CN-C16 {Free swing solenoid)
N ECONOSEAL connector 2 pins
CN-C18 (Swing parking brake solenoid)
ECONOSEAL connector 2 pins

1.1 1 3
D@ @ [ u]
i i
AT - R S
o B @ [P ]
e ed ; 11
CN-C20 (Front engine TVC solenoid)
ECONOSEAL connector 2 pins

CN-C23 (Rear engine TVC solenoid)
ECONOSEAL connector 2 pins

021TA1

b o

CN-C21 (Auto-deceleration solenoid B terminal)
ECONOSEAL connector 2 pins

CN-C22 (Auto-deceleration solenoid A terminal)
ECONOSEAL connnector 3 pins

15l@ @I ml

=

L) 1 1

D@ @M=

i A

4
21 TAPO1033

20-69%
)
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CD ‘ @ MIC CONNECTORS
N'o. of
pins @ Female connector {socket) @ Male connector {(pin)
}"‘\\ 3
3 1 Z‘ E @
= o] H
o al yd o
o LS 4 3
5 5 8 4
| B '!
Flﬁi 5
142F410 142F411
1\ — 1
I o o] oo
g~ 13
13 r——“——l
142F412 142F413
1 9
S TrTeTemT e
Dnm aﬂ_ﬂo ::! ©
10 1"
17 f
142F414 142F415
11 ] 1
N ‘ Salacslolecale ]
GU O oUolUO o OuUl o o
oflo 00]! !locoﬂo /xg_g_ﬂcc Ule ool
) 21 12 12 ) 21
ﬂ Il U I [
142F416 Y42F417
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Example

Step 1

Failure mode (machine deviates excessively)

Does the self-testing display indicate any abnormality?

Check the red and green LEDs on the control box to see if the self-testing display indicates any

abnormality.

Check self-testing dispiay

Troubleshooting

YES | NO (Troubleshooting

Is there any display tables89)
of abnormality? NQ (Troubleshooting

Check

Does NORMAL

means that two or more abnormalities have occurred at the same time,

chart
P 1. is location of abnormahity dispiayed? {4 fiashing twice per second} GotoE - ZAO for
£ abnormalities in
@ .
2 Power Controt TVC sotenod | Engine speed | Potentiometer | Auto-deceiera- | Auto-decetera NORMAL  |electrical system:
= " | non sotenoid A | tion solenoid 8 h
= supply box system sensor system. | system Wmm' * svstem display gotoH - Q x for
K] abnormalities in
5 Hea , QFF “en @@ TN Hoa - Frasning | Hes [ Flasnng | Res @ ON Rec @ % Res @ ON Red’ ; OFF hydrautic or
mechanical system
Green  QFF O een @ ON Gewen nEE Seaen i Fiasning | Graen  OFE Graen ff Fiasnuag Greanff Flashing | Groenf) ON
11 Run engine at low idling. 1)S mode
+ If the ® marks n the table beiow indicate some additional abnormality, this 2) Other than

deceleration
@ The situation
during normat
deceleration is

Abnormalty in
electrical system

e

| | display appear?

Jlables17?y T | check or replace displayed in

NGO {Troubleshootng prolix cireunt e item 2 on the

Failure mode tables6,12.13) = Check solenmﬂ fight during

voltage. deceieration
—— +.__;,, e YES YES
+ 3

IS RS- | I Be b e £
Speeds for work equipment, swing and travel are 1 Applies only to i

H mode (does Hao i

all extremely slow, or there is no power
ot

or L mode!

apply 10 S

electrical system. Go to troubleshooting tabl

e E-1.

If the abnormality display corresponds to the @ mark in the above table — abnormality in

If NORMAL display appears in other than S mode and during deceleration — checks next
e mark {checking by switching to prolix circuit).

Step 2 Checking by switching to prolix circuit

Operate to prolix circuit switch, operate in the same way as when the
failure symptom appears, and check that the same symptoms appears.
Judgement |if symptoms do not appear — abnormality in electrical

circuit. Go to E-1 step 9.

¥ symptoms appears — abnormality in hydraulic or

mechanical systems. Go to H-1.

Chwck.ng by switching
PIOTx € rCy-t

Troubleshooting
chart

3 Does provem disappear
ADEN DIOIX CreCunt
swteh s opergted?

GotoE

for sbnormat
ties o electin
cat system qu
woH < Hor
abnormaiities
n nydrauhc
OF Mmechan cdi

r—k— system
IR £ ry.ne ot nalt

i theottle or above

i

i

|

|

|

‘u - = == = = — A

i YES

i L
i

L
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% FOR MACHINE EQUIPPED WITH 3-STAGE MODE SELECTOR OLSS.

Cause Remedy
Control box defective.
{circuit between CNC8 (6), (7) Replace

and inside of box}

Disconnection in wiring
harness, defective contact or

Clean {defective

contact between chassis
ground and CNES (1), (2) — Soriass o
CNA18 (10}, (3} — CNC8 (6), ’

(7).

Potentiometer defective or
mounting defective.

Disconnection in wiring
harness, defective contact or
contact between chassis
ground CNES (1}, (2) —

Adjust or replace.

Clean {defective
contact) or

CNA18 (10), (8) ~ CNC8 (6), replace.
(8).
Control box defective.
{circuit between CNC8 (6), (8} Replace
and inside of box}
E-1 Related electrical circuit diagram
(2) For rear
Engine speed cpn_Eg CN-A18 CN-C10
sensor
2 6 ! £
e O z 2 3
3 S =
CN-E9 5 £e
Potentiometer 53
3 8 [+ 7Y
=) ¢
,:D 10 1 CN-A14
12 (BIPICIOIC
CN-S14 CS-C23
| CN-C8 — 3 i 3
CN-BC1 DIOICIOICIVIOIE) 4 2
® @ ] TVC solenoid
For Hi cab CN-CS
[T LTI T
CN-C1] O
@ Cotrol box || @
(®)
CN-HB% ®
Mogehselector |
switc 2
1 , - E
3
I
Fuse CNAZ Battery Battery relay

20-101
@



E-3 Related electrical circuit diagram
{2) For rear

*

FOR MACHINE EQUIPPED WITH 3-STAGE MODE SELECTOR OLSS.

| 1 CN-C9

. T Control box

S ®

CN-BC1
OIGIOIOIO)
enct [ [ ] ]
®©eBWe)
CN-H38
*/E: Mode @ 2)3 @
i
20-112

Fuse

)

Battery Battery relay
- -~ =,
CN-A4 I'e a4 ((’j )

021TA1



E-7 Related electrical circuit diagram

{Open) {Close)
SOL A T X SOL B
l [ Battery relay
0]e]e
CN-C15 @
Battery
(=)
CN-C2 CN-A2
N @ {
1
Operator’s cab +)
ground connection
CN-BC2 CN-CA2
{for Hi cab) {for Hi cab) CN-A4
D@
@ @ | [0®
Bottom dump relay R, Fuse
L b
o3 |
5 6
O 2 |
0—4%
6
7 CN-H18 Bottorn dump switch {for close)}
P8 W*—"
I, —0
{Close) CN-H13
Bottom dump relay R,
|
LOo——P
o 3
o—p0
5
2
lo—<-p0
—O 4
|O——C
©
7 CN-H16 Bottom dump switch {for open}
-3
‘ 2
—O
(Open) CN-H17
20-122
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Troubleshooting Chart No. H-5
(3-Stage mode selector OLSS)

Failure mode: Work equipment, travel, and swing start suddenly during fine control
operations.

* The judgement values in the troubleshooting are the values for H mode.

021TA1

Cause Remedy
3 YES )
1 Servo valve defective Replace
YES] Is output pressure
] of NC valve normal? ]
#4 CO - NC valves defective Replac
Control lever at NO eplace
Fi neutral
Max. 4 kg/cm?
. . with track raised from
YES Is differential ground and rotated
— pressure of jet M Min. 18 kg/cm?
sensor ormal? Engine at full throttle
Trave! lever at
neutral . .
Swing: 19.5 + 1.5 4 YES Relief valve of jet sensor Replace
; ; defective ep
Work equipment: Is cause reversed if
18 + 1.5 kg/em L relief valves of jet
1 Lever operation: sensor are —t
2
2’13"_‘ 2 kg/fcm interchanged?
Do work equipment ngine at full throttie o) -t et sensor orifice defective Replace
and travel both start
suddenly?
YES R
&1 PPC valve defective Replace
3
Is cause removed
L Awhen oses between
PPC valve and PPC ™
NO| shuttle block are
interchanged?
LH side 6 YEs )
Swing Arm T oanes Tomoved PPC shuttie valve defective Replace
RH side .when hoses
Boom + Bucket L between PPC
Center NO shuttle valve and ]
Ive are
L.H. travel = RH. contral va
travel interchanged.?
ra THside NO Control valve defective Replace
Swing +- Arm
RH side
Boom - Bucket
Center
L.H. travel = R.H.
travel
Oil pressure gauge
. Sleeve n
Troubleshooting (60 kg/cm?) eeve nut, plug

tools i
Thermistor kit —

20-133
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YES

normel?

Is swing control
——1 valve relief pressure

- 280 T2 kg/em?

Engine at full
throttle

See swing parking
brake switch at ON
position. Hold brake

hose of swing motor | ]

in your hand and
operate swing. Can
vibration be felt with
the hand?

YES

NO

NO

021TA1

Cause Remedy
Defective swing motor Replace
Defective swing motor Repl
parking brake eplace
Defective swing brake Reol
solenoid valve epiace

Drop in set pressure of swing
control valve main relief
valve

Defective swing motor

Defective CO - NC valve

Defective orifice of jet sensor
relief valve

Defective check valve

Defective safety valve

Defective control valve

Defective left swing PPC
valve

Defective control valve

Adjust, replace

Replace

Replace

Replace

Repiace

Replace

Replace

Replace

Replace

20-143
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Troubleshooting Chart No. W-1

Failure mode: In ARC digging mode (horizontal selector switch OFF), machine
carries out horizontal digging or bucket angle compensation.

* When disconnecting connectors to connect the T-adapter (or socket adapter), always turn the starting switch

OFF.

* When connecting the T-adapter, connect the connector specified in (
}, connect to both the male nd female.

connector specified in {

% After checking, connect disconnected connectors immediately.

) to the side specified; if there is no

Cause Remedy
Contact between power
YES source and wiring harness i
2 between CNC1 (male) — ﬁ:ﬁiﬁg wiring
Is voltage between CNC3 (female) (1) or other
YES| CNC1 (female) (1) part.
Zgg\::aiis‘ll%g?e 27 Contact between power
‘ source and wiring harness Replace wiri
T Torm starim ) between CNH33 (female) (1) hamose g
1 switch aN. — CNC1 {female) (1) or other
- 2) Disconnect CNC1. part.
Is continuity 3} Turn ARC/
between CNH33 | HORIZONTAL
(male) (1) and (2) as selector switch
shown in Table 1? OFF.
1} Turn starting
switch OFF.
2} ARC/
sH:l): !tngiTwA.thh Defective work equipment
operated NO control box power source Replace
switch
Table 1 Table 2
Work equipment control box ON Continuity Work equipment control box ON | Approx. 24V
power source switch OFF | No continuity power source switch OFF ov
W-1 Related electrical circuit diagram
ARC/HORIZONTAL
CN-C3 CN-BC1 CN-C1 CN-H39 selector switch
D D i |
Control box
® ©) ©) 2 -0
(® (® 8
Bucket angle
CN-H37 compensation switch
CN-A4 Fuse D
Battery I b '__

_ +<C2

20-)\ 33
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Troubleshooting Chart No. W-3
Failure mode: In horizontal digging mode (bucket angle compensation switch OFF),

machine carries out bucket angle compensation.
* When disconnecting connectors toc connect the T-adapter {or socket adapter), always turn the starting switch

OFF.

* When connecting the T-adapter, connect the connector specified in {
), connect to both the male and female.
% After checking, connect disconnected connectors immediately.

connector specified in {

YES

Is voltage between
CNH37 (1) and
chassis ground as
shown in table?

1) Turn starting
switch ON.

2) Turn bucket angle
compensation
switch OFF.

) to the side specified; if there is no

Cause

Remedy

2 ves
Is voltage between
CNC1 (femaie) (3)
and chassis ground
as shown in table?
1) Turn starting NO

switch ON.

2) Disconnect CNC1.

Bucket angle compensation switch

3} Turn bucket angle
compensation
switch OFF.
NO
Table
ON 24y
OFF ov

W-3 Related electrical circuit diagram

Contact between power
source and wiring harness
between CNC1 {male} (3) —
CNBC1 (3) — CNC3 {female)
(3} or other part.

Contact between power
source and wiring harness
between CNH37 {female} (1)
— CNC?1 (female} (3) or other
part.

Defective bucket angle
compensaiton switch

CN-H37

Replace wiring
harness

Replace wiring
harness

Replace

Bucket angle
compensation switch

CN-C3 CN-BC1 CN-C1
3
Control box 3 3
(®) 8 8
CN-A4 Fuse
Battery @
- + < ®
2

T+
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a)-5) Abnormality in boom potentiometer system

3 vES

Is voltage betwen
CNJ1 (2) and (3) as
YES| shown in table?

92 Does it change
smoothly when
is voitage between boom is operated?
CNJ5 (1} and (2} as - "
YES| shown in table? Start engine. NO
1 Does it smoothly
when b%(;m is
L . operated?
Abnormality in boom potentiometer system 1 2 -
- Start engine.
! 2 3 4 Is voltage between NO
‘ CNJ5 {female) (1) | ]
and {3} as shown in
le?
Green Red Red Red table 4
1) Disconnect CNJ5. YES
2) Turn starting Is volta
: ge between
switch ON. CNJ1 (female) (1)
and (3} as shown in []
NO table?
Table
CN-J5 CN-J1 Voltage V * Turn starting NO
switch ON.
(1) ~ {(3) {1} ~ (3 7.3~7.35 #(3) pin is GND.
(1 ~(2) 2~ @3 05~ 47
YES
3
a)-6) Abnormality in arm potentiometer system Is voltage between
CNJ6 (1) and {2) as
YES| shown in table?
Does it change
2 smoothly when arm
Ics ,\}'&"a.l " bgtvgeen is operatefi.
YE_ shown( inatgbk(a?) as " Start engine.
Does it change
smoothly when arm
is operated?
- Start engine.
Abnormality in arm potentiometer system 1
1 2 3 4 Is voltage between
CNF1 {female) (1) | |
and {3) as shown in
table? YES
Green Red Red Red
1} Disconnect CNF1.
2} Turn starting
switch ON. §
is voltage between 6 ves
L | CNJ6 (female) (1)
NO| and (3} as shown'in Is voltage between
table? CNJ1 (femaie) (4)
NO{ and (6) as shown in
Table 1) Disconnect CNJ6. table?
CN-F1 CN-JB CN-J1 Voltage V 2 Turn starting 1} Disconnect CNJT.. NO
’ 2) Turn starting
-3 (=@ (4) — (6} 7.3—17.35 switch ON.
(1) —1(2) {1} —(2) (5) — (6) 0.5—4.7

021TA1



e)e

{Coolant level) flashes.

Cause

Remedy

Defective coolant level

-=R
YES
Table
Sh::a:?::ex Continuity
Does @ goout __Connected |  Yes 3 vEs
with connecting short }— _ Disconnected No T
socket adapter? Is there continuity
‘YES]| between CNP1
1) Connect short 4 (fsemaleg](‘l)Z) - @7
(See table
N a1 Is there continuity NO
Radiat m ter | between CNJ4 1) Connect T-adapter to CNP1 (female).
I( 59"885\'5\;:3 (female} {2) and 2) Connect short socket adapter to
2 -‘? tartin . chassis ground? CNJ4 {fernale).
b Turn ; aON 9 Connect < Disconnect.
swite ’ 1) Connect T-adapter | 3} Turn starting switch OFF.
{or socket NG

adapter) to
CNJ4 (female).
2} Turn starting

sensor system

Defective monitor

Disconnection in wiring
harness, or defective contact

between CNJ4 (1} — CNAT1
(10) — CNBAZ2 (8) — CNA2 (8}
— CNP1 {female) {12).

Disconnection in wiring
harness, or defective contact

between CNJ4 {female) {2) —
CNAT11 (3) — chassis ground.

Replace if any
defective after
checking according
to reference

value table.

Replace

Clean (defective
contact) or
replace

Clean (defective
contact), or
replace, or
testing, adjusting

switch OFF. Tester Short connector

Troubleshooting

tools

T-adapter or socket adapter T-adapter or socket adapter

{for DLI) {for ECONOSEAL)
M-3 Related electrical circuit diagram for item e)
CN-A11
CN-P1 CN-A2 CN-BA2 @ CN-J4 f;‘f/i’l zgg's';er coolant
8 10
Monitor module 8 @
B ® 3 @

f)| () |(Engine oil level) flashes.
R YES
Table
1 S”:‘;“_’;‘(’:’"e‘ Continuity
D <] o out _ Comnected | Ves
wﬁisco%ctign Disconnected No 3 YES
short socket Is there continuity
adapter? YES| between CNP1
TG remmn 2 (fsema[e)lﬁ)d) —(2)?
onnect shor {See table
Et;\x':éset(fadap}e)r to Is there continuity
ona; e between CNE5S 1} Connect T-adapter NO
engmes ottleve NO| (femate) (2) and to CNP1 {female).
sensor). chassis ground? 2) Connect short socket adapter to CNES
2) Turn ztg&mg (female). Connect — Disconnect
switc . 1} Connect T-adapter 3) Turn starting switch OFF.
{or socket NG
adapter) to CNE5S
{female).
2} Turn starting

Defective engine oil level
sensor system

Defective monitor

Disconnect in wiring harness, or
defective contact between

CNE5 {female) (1) — CNJ3 (1} —
CNA11 (8) — CNBA2 (7) —
(CN/)\Z (7) — CNP1 {female)

14).

Disconnect in wiring harness, or
defective contact between

CNES5 (fermale) {2) — CNJ3 (2) —
CNA11 (3) — chassis ground.

Replace if any
defective after
checking according
to reference

value table.

Replace

Clean {defective
contact) or
replace

Clean {defective
contact) or
replace

021TA1

switch OFF. Tester Short connector

Troubleshooting

tools

T-adapter or socket adapter T-adapter or socket adapter

{for DLI} (for ECONOSEAL)}
M-3 Related electrical circuit diagram for item f)
CN-All Rear engine
CN-PI CN-A2 CN-BA2 CN-J3 CN-E5 il level sensor
Monitor module Y Y g l @

® g 3 2 2




Troubleshooting Chart No. M-7
Failure mode: When starting switch is turned ON (engine stopped), buzzer does not

sound for 1 sec. Caution items are flashing, but buzzer does not

sound.
% When disconnecting connectors to connect the T-adapter (or socket adapter), always turn the starting switch

OFF.

% When connecting the T-adapter, connect the male and female; when connecting the socket adapter, connect to

the connector specified in ().
% After checking, connect disconnected connectors immediately.

YES

Is voltage between
CNH45 (female) and

2

3

YES

Cause

Remedy

Does buzzer sound
YES| when chassis

Does buzzer sound
when chassis
ground is connected
to CNH46 {female)?

to CNP2 (10)?

. -
ground is connected

1} Connect chassis
ground to CNP2
{female).

2} Turn starting

1) Connect chassis
ground to CNH46

switch ON.

NO

NO

chassis ground 20 — {female).
30v? 2) Turn starting
switch ON.
1} Connect T-adapter
to CNH45
{female). NO

2} Turn starting
switch ON.

Defective monitor module

Defective contact, or
disconnection in wiring
harness between CNH46
{male) — CNP2 (female} (10).

Defective buzzer

Defective contact, or
disconnection in wiring
harness between fuse 1 —
CNH45.

Replace

Clean {defective
contact) or
replace

Replace

Clean (defective
contact} or
replace

tools

Troubleshooting

Tester

Short connector

{for DLI)

T-adapter or socket adapter

T-adapter or socket adapter
{for Econoseat)

Troubleshooting Chart No. M-8
Failure mode: There is no abnormal display on monitor, but buzzer sounds.
* When disconnecting connectors to connect the T-adapter {or socket adapter), always turn the starting switch

OFF.

* When connecting the T-adapter, connect the male and female; when connecting the socket adapter, connect to

the connector specified in {
% After checking, connect disconnected connectors immediately.

).

Cause

Remedy

Contact of chassis ground

After inspection,

1 YES ontact ¢
- \évrr\}}r;“:félrlngﬁ;;rﬁ%s).between repair or replace
Does buzzer sound
when CNP2 is B
removed?
Defective monitor module Replace
1) Remove CNP2. NO
2) Turn starting
itch ON.
switc . Tester Short connector
Troubleshooting
tools T-adapter or socket adapter T-adapter or socket adapter
{for DLI) {for Econoseal)
M-7, M-8 Related electrical circuit diagram
CN-P2 Fuse
Monitor module SIS
|
CN-H46 CN-H45

20-198
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SERVO VALVE {for No. 2, 4 F pumps)
Removal and Installation .............. 30-164

SERVO VALVE (for No. 2, 4 R pumps)
Removal and Installation .............. 30-164

SERVO VALVE (for swing pump)
Removal and installation ...... ... ... . 30-166

SERVO VALVE (for No. 2, 4 F pumps with TVC)
Removal and Installation . ............. 30-166

CO * NC VALVE (for No. 2, 4 R pumps)
Removal and Installation . ............. 30-168

CO * NC VALVE (for swing pump)
Removal and Installation .............. 30-168

TVC VALVE (for No. 2, 4 pump)
Removal and Installation .............. 30-170

TRAVEL PPC VALVE

Removal and Installation ............ .. 30-172

Disassembly and Assembly ........... 30-172
PPC VALVE

Removal and Installation .............. 30-174

Disassembly and Assembly ........ ... 30-174

BOOM CYLINDER {LOADING SHOVEL})
Removal ....... ... .. ... .. ... ... 30-176

ARM CYLINDER (LOADING SHOVEL}
Removal and Installation . ............. 30-180

BUCKET CYLINDER (LOADING SHOVEL)
Removal and Installation ........... ... 30-182

BOTTOM CYLINDER (LOADING SHOVEL)
Removal and Installation .............. 30-184

HYDRAULIC CYLINDER (LOADING SHOVEL)
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Section B — B

G &g 1.35+0.15kgm

209F3I153A
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
Replace
. . . spring if any
1 | Spool return spring Fre:(l)eggth Insi;e:‘llgattr:on Inst]zl;ztlon l:rzgfh Inst]z!;ztlon damages or
e deformations
are found
- 20 3.56 kg - -
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Unit: mm
No. Check item Criteria Remedy
Standard size Tolerance Repair limit
Track Rebuild
1 | Vvertical width of frame 2275 +3 935
idler guide ‘ 2275 _5
Idier 225 225 £ 05 218 Replace
support -
Track +5 .
420 420 430 Rebuild
2 Horizontal width of frame -2
idler guide idler
support 416 — 405 Replace
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