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FOREWORD

STANDARD TIGHTENING TORQUE

TIGHTENING TORQUE FOR 102 ENGINE SERIIES (BOLT AND NUTS)
Use these torques for bolts and nuts (unit: mm) of Cummins Engine.

Thread diameter

Tightening torque

mm Nm kgm
6 10 +2 1.02 £ 0.20
8 24 £ 4 2.45 + 0.41
10 43 +6 4.38 £ 0.61
12 77 £ 12 7.85  1.22

TIGHTENING TORQUE FOR 102 ENGINE SERIIES (EYE JOINTS)
Use these torques for eye joints (unit: mm) of Cummins Engine.
Thread diameter Tightening torque

mm Nm ‘ kgm
6 8+2 0.81 £ 0.20
8 102 1.02 £ 0.20
10 12 £2 1.22 £ 0.20
12 24 + 4 2.45 £ 0.41
14 36 +5 3.67 + 0.51

TIGHTENING TORQUE FOR 102 ENGINE SERIIES (TAPERED SCREWS)
Use these torques for tapered screws (unit: inch) of Cummins Engine.
Thread diameter Tightening torque

inch Nm kgm
1/16 31 0.31 £ 0.10
1/8 812 0.81 £ 0.20
1/4 12 £2 1.22 £ 0.20
3/8 15 £ 2 1.53 = 0.41
1/2 24 + 4 2.45 = 0.41
3/4 36 +£5 3.67 = 0.51
1 60 +9 6.12 + 0.92
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GENERAL WORKING RADIUS - LIFTING HEIGHT CHART

WORKING RADIUS - LIFTING HEIGHT CHART
AUXILIARY JIB (POWER TILT TYPE)
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* The chart above shows the relationship between the working radius and lifting height when the
outriggers are fully extended. The values do not include the deflection of the boom.
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GENERAL

WEIGHT TABLE

WEIGHT TABLE

Unit: kg

Machine model

H-shaped outrigger
specification

X-shaped outrigger
specification

Serial No.

53001 and up

50001 and up

Engine

Radiator

Fuel tank

Damper assembly

Torque converter assembly

Transmission assembly
(including torque converter assembly)

Upper drive shaft
Front drive shaft

Rear drive shaft

Front axle assembly
Rear axle assembly
Rear steering lock cylinder assembly
Steering cylinder
Parking brake cylinder
Swing motor assembly
Swing circle

Steering unit

Swing valve

Tire

Wheel

Cab

Swivel joint assembly
Slip ring assembly

Hydraulic tank

Hydraulic pump (swing, steering, transmission)

Hydrautic pump (boom, winch, PPC)
Bodywork

Chassis (including swing circle)
Outrigger assembly (including cylinder)
Outrigger jack cylinder

Outrigger slide cylinder

Qutrigger control valve

1138
119
33
91
20
530
16.0
36.7
14.2
1,062
972
17
18
7.7
99
360
6.6
6.8
148
88.2
276
130.5
9.4
129
20.3
34.2
671
3;521
3,165
85
55
15

1138
119
33
91
90
530
16.0
36.7
14.2
1,062
972
17
18
7.7
99
360
6.6
6.8
148
88.2
276
130.5
9.4
129
20.3
34.2
671
3,621
2,920
120
50.5
15
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ST

RUCTURE AND FUNCTION

TORQUE CONVERTER

FL

OW OF OIL
The oil flows from port A through the oil hole
inside stator shaft (3), and enters pump (7),
which is always being rotated by the power
from the engine.
The oil entering the pump is given centrifu-
gal force, enters turbine (9), and the turbine
is rotated by the centrifugal force of the oil.
The turbine forms one unit with output shaft
(2), so the power received by the turbine is
transmitted to the transmission.
The oil leaving the turbine is sent to stator (6)
and enters the pump again, but some of the
oil passes from the stator through port B and
is sent to the oil cooler.

SKL00232
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STRUCTURE AND FUNCTION

BRAKE

BRAKE

Caliper assembly
Cover

Piston

Pad

Cylinder

Disc

O hwWN -

10-40

a. Padinspection hole
b. Bleeder
c. Oil supply port

b 5 4 3 2
SKL00250

Outline

The wheel brake is an air-over-hydraulic, dry,
disc type, which applies braking force to all
wheels. It has two independent circuits for
the front and rear.

Brake disc (6) is tightened with bolts to the
wheel hub, and caliper assembly (1) is tight-
ened with bolts to the knuckle arm.

The rear wheel! caliper assembly consists of
one set each on the left and right; the front
wheel caliper assembly consists of two sets
each on the left and right.

To actuate the brake, the brake pedal is de-
pressed to send compressed air from the dry
tank to the air-over-hydraulic booster. This
raises the pressure of the brake oil inside the
booster to actuate the brake piston (3) and
push brake pad (4) against disc (6).
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STRUCTURE AND FUNCTION

EXHAUST BRAKE SELECTOR VALVE

EXHAUST BRAKE SELECTOR VALVE
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SEE

Plunger A. To butterfly valve
Cover B. Exhaust

Coil C. From dry tank
Core

Valve body

Valve

Spring

Nogag,rwh=

10-62

SELO0285

Outline

The exhaust brake selector valve is in the cir-
cuit between the wet tank and the butterfly
valve. When the exhaust brake switch in the
operator's compartment is operated, air from
the wet tank is switched to actuate the butter-
fly valve and actuates the exhaust brake.
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STRUCTURE AND FUNCTION

PARKING BRAKE VALVE

PARKING BRAKE VALVE

Nopwde

Plunger

Cover

Coil

Core 5. Valve body
Valve

Spring

A SN
NUIF o NN

SIE

© >

C.

Exhaust

To parking brake
chamber

From dry tank

SEL00285

Outline

The parking brake valve is in the circuit be-
tween the dry tank and the parking brake
chamber. It is actuated by the operation of
the parking brake switch, and switches the air
from the dry tank to actuate the parking brake
chamber.
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STRUCTURE AND FUNCTION

HYDRAULIC CIRCUIT DIAGRAM

OO NOOTEAWN

12

17

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.

Ao

£O.
29.
30.
31.
32.
33.
34.

35.
36.

37.

. Swing control valve

1A. Spool

. Swing FREE/LOCK selector valve
. Swing brake

. Swing motor

. Swing holding brake valve

. Steering unit

. Check valve

. Line strainer

. Priority valve

10.
11.

Center swivel
No. 1 telescope cylinder

. No. 2 telescope cylinder
13.
14.
15.
16.

Telescope hose reel

No. 1/No. 2 cylinder selector valve
Boom hoist cylinder

Boom shaft weight sensor

. Main control valve

5-spool : (Machine with power tilt jib)
4-spool : (Machine with manual tilt jib)
17A. Auxiliary winch valve
17B. Main winch valve
17C. Boom telescope valve
17D. Boom hoist valve
17E. Flow control valve
17F. Power tilt valve
{Machine with power tilt jib)
17G. Flow control valve
Unload pilot valve
Jib unload valve
(Machine with power tilt jib)
Max. flow control valve
Charge valve
Overrun prevention valve
Air conditioner drive motor
Accumulator
Pressure switch
Winch clutch valve
Free wheel clutch
Brake cylinder
Brake master
Counterbalance valve
Main winch motor
Auxiliary winch motor
Counterbalance valve
Power tilt hose reel
{Machine with power tilt jib)
Swivel joint
(Machine with power tilt jib)
Power tilt cylinder
{Machine with power tilt jib)
Pilot valve
{boom hoist, main winch, auxiliary winch)

38. Pilot valve (boom telescope)
39. Pilot valve

(auxiliary winch and boom telescope)

40. Pilot valve (power tilt jib, swing)
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STRUCTURE AND FUNCTION

STEERING UNIT

STEERING UNIT (ORBIT ROLL UNIT)

%

N\ 4

%

Gland
Housing
Spool
Center pin
Sleeve
Drive shaft
Spacer
Gerotor
Spacer

RN AR~WN =

10-118

M\\KN

Ls

p

CTLSP
Hydraulic circuit diagram

SKLOT105

10. End cover X
11. Centering spring

L. To left steering cylinder
R. To right steering cylinder
P.  From steering pump

T. To tank

LS. Load sensing port
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STRUCTURE AND FUNCTION

REVERSE STEERING COMPENSATION VALVE

REVERSE STEERING COMPENSATION VALVE

waiiiill;

. Connector

I

Hydraul
circuit

b [

/ ANV
oo 21 9

Qutline

The reverse steering compensation valve is
in the circuit between the steering unit and
steering mode selector valve and front right
steering cylinder. If the upper structure is
swung to face the rear, the steering can be
changed by pressing the reverse steering
compensation switch in the operator’'s com-
partment (the pilot lamp inside the switch
lights up). This allows the machine to turn in
the same direction as the direction in which
the steering wheel is turned, thereby giving

. Manual push pin
. Stopper

. Spring

Cover

Spring

. Push pin

. Solenoid assembly
Nut

10. Coil assembly
11. Core assembly
12. Valve body

13. Spool

14. Spacer

sl

ic.electrical

c
diagram

©CONDOAWN =

A. Port A (cylinder port)
B. Port B (cylinder port)
P. PortP (pump port)
T. PortT (tank port) -

SKLO1130

the same feeling as when traveling forward.
However, this can only be actuated when us-
ing front wheel steering or 4-wheel coordi-
nated steering. Be careful when operating
crab steering because the direction of travel
is the reverse of the direction in which the
steering wheel is turned.

Reverse steering can only be used when the
upper structure is within a range of 10° at the
rear of the machine. Outside that range it is
not actuated.
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STRUCTURE AND FUNCTION OUTRIGGER SELECTOR VALVE

OPERATION

1. Extending outriggers

PTO switch'
"operation 1
)
Outrigser Outrisser control 6 PJ‘-(')-I im |
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* When extending the outriggers, carry out the .

operation in the following order. (For details, pump rotates, sucks up oil from the hydraulic

see the Operation and Maintenance Manual.) tank, and sends it to port A of the selector

1) Set the PTO switch to “OPERATION 1”. valve.

2) Set the JACK/SLIDE switch on the Some of the oil entering port A flows from
outrigger control panel to the SLIDE posi- port B to the steering circuit. The rest of the

tion. oil flows from port C, pushes open check valve
3) Setthe EXTEND/STOW switch to the EX- (14), and enters port D. The circuit is shut off
TEND position. by spool (5).
4) Press the ALL switch.
5) Check that the slide operation for the
outrigger is completed, then set the JACK/
SLIDE switch to the JACK position.
6) Press the ALL switch.

The engine runs, the steering and outrigger
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STRUCTURE AND FUNCTION LEVER PPC VALVE

3. Atfine control (control lever returned)
When iever (5) starts to be returned, spool (1)
is pushed up by the force of centering spring
(3) and the pressure at port P1. 5
As a result, fine control hole f is connected to
drain chamber D and the pressure at port P1
is relieved. 4 T ?/r" |
If the pressure at port P1 becomes too low, A\
spool (1) is pushed down by metering spring
(2), so fine control hole fis shut off from drain
chamber D. At almost the same time, it is
connected to pump pressure chamber PP, and
pump pressure is supplied until the pressure 1 —
at port P1 recovers to a pressure equivalent
to the position of the lever.
When the control valve spool returns, the oil I/
from fine control hole f* of the valve that is
not moving flows into drain chamber D, and AP1 P2
from drain chamber D it passes through port S /
P2 to chamber B to fill the chamber. ]

7\ /D

7 =
R Y.
S22 A 207

DR
>

.

Control vaive

SKLOT172

4. Lever fully operated

When lever (5) pushes down piston (4) and
retainer (7) pushes down spool (1), fine con-
trol hole f is shut off from drain chamber D
and is connected with pump pressure cham-
ber PP. Therefore, the pilot pressure oil from
the control pump passes through fine control 4 1 Do
hole f, flows from port P1 to chamber A, and -
pushes the control valve spool. P
The return oil from chamber B passes from
port P2 through fine control hole f" and flows 7\\.__ H
to drain chamber D. O z

f

wn

AT -
AP PRI YY)

|
|
&

§F—] A 7 \RE 2%
—_.—¥ -
]/ 717 @)
7. L
Pt P2
AM Control valve

SKLO1173
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STRUCTURE AND FUNCTION

BOOM CYLINDER

SORNDUEWN

Counterbalance valve assembly
Piston rod
Cylinder head

. Bushing
. Retainer

Bushing
Cylinder
Tube

. Piston
. Wear ring

Outline

The boom telescope cylinder is a double-act-
ing piston type, and it consists of two cylin-
ders: the No. 1 and No. 2 cylinders.

The head end of the No. 1 cylinder is installed
to the base boom, and the cylinder itself is
installed to the 2nd boom. It extends and re-
tracts the 2nd boom.

The head end of the No. 2 cylinder is installed
to the 2nd boom, and the cylinder itself ex-
tends and retracts the 3rd boom.

There is a roller installed to the bottom end
of the No. 2 cylinder. This rotates inside the
top boom and supports the weight of the cyl-
inder as it extends or retracts.
Counterbalance valve (1) acts to prevent the
boom from falling suddenly if there should
be a failure in the cylinder circuit.

Cylinder tube (8) is assembled inside piston
rod (2) and makes it possible for the cylinder
to be stowed inside the boom.

The stroke and dimensions of the cylinder are
as shown in the table below.

Unit: mm
Standard value
ltem

No.1 cylinder| No.2 cylinder
Outside diameter of
piston rod 110 135
Cylinder bore 130 160
Piston stroke 6,114 6,114
Max. distance
between pins 6,440 6,319
Min. distance o
between pins 326 205

10-197
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STRUCTURE AND FUNCTION OVERRUN PREVENTION VALVE

OVERRUN PREVENTION VALVE
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’} Hydraulic circuit
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1. Plug Outline

2. Spring » The overrun prevention valve uses the steer-
3. Check valve ing and outrigger pump as the source of hy-
4. Plug draulic power and is installed to the air con-
5. Plug ditioner compressor drive hydraulic motor.
6. Spring « It has check valve (3) built in to prevent cavi-
7. Spool tation of the hydraulic motor if the supply of
8. Valve body oil to the air conditioner compressor drive hy-
9. Plug draulic motor should stop when the outrig-

gers or steering are being operated.

» It also acts to prevent rotation impact noise
from the hydraulic motor or overrun of the
motor after sudden increase of speed caused
by oil suddenly flowing to the hydraulic mo-
tor from the hydraulic pump when the opera-
tion of the outrigger or any other operation is
stopped.

10-217



023505

STRUCTURE AND FUNCTION AUXILIARY HOOK

AUXILIARY HOOK

g m—
o

A——

=

SDL00460
1. Overwind detection switch Outline
2. Overwind weight « The auxiliary hook is used for operations with
3. Rope clamp the auxiliary jib or single top. The maximum
4. Auxiliary hook assembly lifting weight is 3 tons, including the weight
of the lifting equipment and the auxiliary
hook.
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STRUCTURE AND FUNCTION

MULTIPLE DATA TRANSFER (MDT) SYSTEM

Hydraulic oil temperature :

If the hydraulic oil temperature goes above
70°C, [hydraulic oil temperature 70°C] is dis-
played on the control panel. If the hydraulic
oil temperature goes below 68°C, the display
goes out.

ON ---eemeeeemenes
Panel
display
OFF -
1 i
68 70 Hydraulic
oil temper-
ature (°C)

Brake oil level

.

If the brake oil level goes down, the brake oil
level lamp lights up and the panel central
buzzer sounds. Once a drop in the brake oil
level is detected, even if the brake oil level is
restored, the brake oil level lamp and panel
central buzzer condition is maintained. When
the starting switch is turned off, the warning
is canceled.

Accumulator pressure drop

.

6)

if the accumulator pressure drops, the panel
central buzzer sounds and [Accumulator pres-
sure drop] is displayed on the control panel.

Starting, charging, preheating function

Engine oil pressure

«  When the starting switch is ON, if the en-
gine oil pressure drops, the engine oil
pressure lamp lights up and the panel
central buzzer sounds.

Battery charge

- If the voltage at alternator terminal R be-
comes less than 10V, the battery charge
lamp lights up and the panel central
buzzer sounds.

Hourmeter

«  When the starting switch is on, if the en-
gine oil pressure is normal, the hourmeter
is actuated.

Preheating

. If the starting switch is set to R1, the pre-
heating (heater relay) is turned on and the
preheating pilot lamp lights up.

7)

8)

9)

Transmission control function

Travel mode

» Thetravel mode based on the travel mode
switch input is transmitted to the auto-
matic gearshift system and control is car-
ried out by the automatic gearshift sys-
tem.

Shift position -

* The shift position based on the shift lever
input is transmitted to the automatic gear-
shift system.

Brake function

Parking brake/auxiliary brake

«  When the parking brake switch is set to
PARKING, the parking brake is applied,
and the parking brake pilot lamp lights up.

« When the parking brake switch is set to
AUXILIARY, the auxiliary brake is applied.

+ If the shift lever is not at N and the park-
ing brake is applied, the panel centralized
buzzer sounds to warn that the parking
brake is dragging.

Exhaust brake

+ If the accelerator is not being used and
the exhaust brake & retarder combination
switch is set to EXHAUST BRAKE, the ex-
haust brake is actuated.

« If the accelerator is being depressed, the
exhaust brake is not actuated.

Retarder

« If the accelerator is not being used and
the exhaust brake & retarder combination
switch is set to RETARDER, the retarder is
actuated. Note that the retarder is not ac-
tuated independently; it is used together
with the exhaust brake.

« If the accelerator is being depressed, the
retarder is not actuated.

Steering function

Special steering selector control

(1) Asarule, travel operations are carried out
in the front-wheel mode (rear steering
locked).

(2) If the rear steering is locked, the mode is
always the front-wheel mode, regardiess
of the operation of the steering mode se-
lector.

(3) The rear steering lock/cancel operation is
permitted only in the front-wheel mode.
If the selector operation is not permitted,
the panel central buzzer sounds intermit-
tently (2 Hz).
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STRUCTURE AND FUNCTION

MOMENT LIMITER

Table 2 Cross-sectional shape of portions of cylinder

Cross section A-A Cross section B-B Cross sectionC - C
c
.2
L
(&)
[}
w
[/2]
2]
o
(&)
[V
]
(23
T D D SKL00871
[
© SKL00869 $KL00870
Portion receiving head pressure Portion receiving bottom pressure Axial f
(hatched portion) (hatched portion) 1al force
w
et Fh = Ah x Ph Fh = Ah x Ph F=Fb-Fh
32
A T D2_dr2) . _ TN,
§ = (D*-dr?) « Ph =4 D? « Ph
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STRUCTURE AND FUNCTION

MOMENT LIMITER

Second boom extension detection value

(for automatic telescope selection)

The boom length sensor and boom telescope PPC
pressure switch are used to judge if the second
boom is completely extended, and the value is
determined according to the condition.

Setting condition value (second boom fully ex-
tended):
Judgment is carried out from 13 cm or less from
the point where the second boom is fully ex-
tended.
Boom EXTEND PPC pressure switch
input (CNC13-2): 24V
and
Boom RETRACT PPC pressure switch
input (CNC13-10): GND
and
Boom telescope selector solenoid output
(CNC11-17): GND (second boom telescope)
and
Boom length sensor input deviation (CNC16-
4): 6 (No change in boom length sensor)

(EXTEND
operation)

Resetting condition value (second boom starting
to retract) '
Boom EXTEND PPC pressure switch
input (CNC13-2): GND
and
Boom RETRACT PPC pressure switch
input (CNC13-10): 24V
and
Boom telescope selector solenoid output
(CNC11-17): 24V (second boom telescope)
and
Top boom stowing limit switch input (CNC14-
2): GND (Top boom stow detected)

(RETRACT
operation)

PTO input A
The PTO is switched between the Travel mode
and the Operation mode according to the condi-
tion of the PTO input (CNC 14-8, 18).

Travel mode Operation mode
CNC14-8 24V ov
CNC14-18 ov 24V

Over-front detection

In the on-tire mode or running hang mode, if the
swing angle sensor detects +_10 to the front, it
judges that the boom is in the over-front range
and switches the rated load. In addition, if the dis-
play mode on the control panel is the outrigger
mode, it

displays the over-front indicator on top of the
chassis display.

Lever stand LS

If the PTO is in the Operations mode, and the le-
ver stand LS input (CNC 14-12) is 24 V, the auto-
matic stop solenoid output (CNC11-5) and the jib
condition PPC solenoid output (CNC11-6) are set
to OV. (Work equipment stopped)

When this happens, the monitor displays the LE-
VER STAND LOWERED message.

Preparatory mode

(jib extension/stow operation mode)

When the upper working mode switch on the
panel is set to PREPARATORY, the system enters
the preparatory mode, and is different from the
normal operation in the jib extension operation,
so the error that is generated (boom angle sen-
sor lower limit error,

etc.) and automatic stop caused when there is
overwinding are canceled. In addition, the red
external display lamp lights up, and [Warning!]
and [No overwind automatic stop] are displayed
in turn.

For the extend/stow operation, the signals in the
following table are output. (Power tilt specifica-
tion only)

Conditions Output

CNC11-20: 24V
(jib extend/stow permitted)

Panel upper working
mode preparatory

Jib tilt angle 2 70°
and
Boom angle £ 30°

CNC11-20: 24V
(swing out permitted)

If the work equipment is not in the correct pos-
ture, the automatic stop and alarm and message
are generated. (For details, see automatic stop
chart and warning output chart.)

10-258-31
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STRUCTURE AND FUNCTION OUTLINE, OPERATION OF ELECTRIC CIRCUITS

4. PREHEATING CIRCUIT

Staerting switch

B|BRR1jR2| CAc
HEAT [OTO10 O
oFfF _[O
oN__[OTO O
STAERT |OTOT—O1O10
S| B =
ol = =
e e Top fuse
iNo. 16
OO
! Electrical intake
| Heater relay 2'f
o) | ! | don
MDT 113 113
(17 |upper 903 ! 803 Tgler ajn 537
unit 901 | (801 ) olo
(gg%_ ! __m)_unlt [0 °~I
Heater sisnal lamp I ] 'IJT
l =3
Top fuse | S22
£No. 30
(300! Starting =
moto - <
% b g Satter
Ha = +0{ L
L
B L
Q oy
N Battery relay
SKLO1217
QOutline

023505

The preheating circuit is a circuit which makes
it easier to start the engine in cold weather by
heating the air inside the engine intake mani-
fold. it consisis of a preheating ribbon and
coil heater using an electrical heater and a
heater relay which turns the large current
flowing to the heater ON/OFF.

Operation

When the starting switch is turned to the HEAT
position, terminal B and terminal R1 are con-
nected, so the electricity from the battery
flows from terminal B to terminal R1. (Termi-
nal B and terminal BR are connected at every
position except OFF)

Some of the electricity leaving terminal R1
flows to the MDT unit, and flows to the coil of
the heater relay to turn the contacts of the
heater relay ON.

At the same time, it flows to the heater signal
lamp to turn it ON.

The electricity leaving terminal BR of the start-
ing switch passes through the swivel joint,
flows to the coil of the battery relay, and turns
the contacts of the battery relay ON.

When the contacts of both the heater relay
and battery relay are turned ON, electricity
flows from the battery, through each relay,

and flows to the electrical intake air heater in
the intake manifold to warm up the air.
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OUTLINE, OPERATION OF ELECTRIC CIRCUITS

STRUCTURE AND FUNCTION

13. STEERING MODE SELECTOR CIRCUIT
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STRUCTURE AND FUNCTION

OUTLINE, OPERATION OF ELECTRIC CIRCUITS

20. PARKING BRAKE CIRCUIT

Parkine brake switch
(inside front panel)

iJ2]3]4])
ofFfF_|OFOTO]

Parking \
Auxiliary| OTOT—O

Auxiliary brake lamnl

Tor fuse ENo. 20

(inside meter panel)

O—0— Secondary side 1P
Top fuse gNo. 30

Secondary side
(s)

Parking brake lamp
(inside meter panel)

Parking brake
sofenoid valve

456)
i (Brake applied when
solenoid is OFF)

{458) {456) Auxiliary brake
@457) | =~ = solenoid valve J
= c (457)
(308) | S {803 | 2 103 | =
24V when transmission 402 | 5 - § (Brake amplied when
lever isat N 2 [ (904) | = |(g04) o |(308) ) solenoid is ON)
; » = ia
b = Pressure switch
(312)

Monitor buzzer

Outline

»  When the parking brake switch is operated,
the parking brake circuit actuates two sets of
solenoid valves to switch the air circuit and
apply the parking brake and rear brake.

Operation

1. When parking brake switch is at OFF
When the switch is turned OFF, terminals 3
and 1 are connected, and the electricity from
top fuse Il No. 20 flows from terminal 1 to
terminal 3.

The electricity leaving terminal 3 passes
through the swivel joint and flows to the park-
ing brake solenoid to actuate the valve. This
switches the air circuit and sends high- pres-
sure air to the brake chamber to release the
parking brake.

In other words, when the parking brake sole-
noid is excited, the brake is released; when it
is de-energized, the brake is applied.

2. When parking brake switch is at PARKING
If the switch is set to the PARKING position,
electricity from top fuse |l No. 20 stops flow-
ing to terminal 2. The parking brake sole-
noid valve is turned OFF, and the parking
brake is applied.

When this happens, a pressure switch detects

10-306

O

Parking brake

SKL01233

that the pressure in the air pressure line of
the parking brake has been cut, so the park-
ing brake lamp on the top meter panel lights
up.

No electricity flows to the parking brake sole-
noid valve, so the parking brake is applied.

3. When parking brake switch is at AUXILIARY

BRAKE

When the switch is set to the AUXILIARY
BRAKE position, the parking brake is applied
in the same way as in ltem 2. At the same
time, terminals 1 and 2 are connected, and
the electricity from top fuse Il No. 20 flows to
terminals 1 and 2.

Some of the electricity leaving terminal 2
flows to the auxiliary brake lamp (S) and lights
up the lamp. The rest flows to the MDT unit,
then flows to the auxiliary brake solenoid and
actuates the valve. This switches the air cir-
cuit and sends high-pressure air to the rear
brake booster to apply the rear brake.

4. When the bottom pressure switch is actuated

(closed) and the parking brake lamp is lighted
up, if the transmission lever is set to any po-
sition other than N, the monitor buzzer will
sound to prevent the brakes from dragging.
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STRUCTURE AND FUNCTION

OUTLINE, OPERATION OF ELECTRIC CIRCUITS

Outline

In the overwind prevention circuit, if the winch
wire is wound in too far, the wire (hook) actu-
ates the overwind detection switch installed
to the tip of the boom or jib. When the OSS
controller receives this signal, it lights up the
overwind warning lamp and sounds the
overload alarm buzzer to inform the opera-
tor. At the same time, it cuts the electricity
flowing to the work equipment unioad sole-
noid valve and lowers the hydraulic pressure
in the winch hydraulic circuit to make it im-
possible to operate the winch.

The automatic stop cancel circuit cancels the
automatic stop condition that occurs when
there is overwinding of the winch.

It also cancels the automatic stop caused by
overloading.

Operation

When the PTO switch is set to the PTO1 or
PTO2 position, terminals 5 and 6 are con-
nected, and electricity at top fuse | No. 4 flows
from terminal 5 to terminal 6.

Some of the electricity leaving terminal 6
excites work equipment control lever stand
hoist relay if the work equipment control le-
ver stand limit switch is at RAISE. The elec-
tricity from top fuse | No. 4 goes to the termi-
nal of the automatic stop cancel switch, and
the rest of the electricity passes through wire
No. 712, enters the OSS controller and informs
that the machine is in the working mode con-
dition.

When there is overwinding during winch
operations

If the winch is wound in too far and causes an
overwind condition, all of the overwind de-
tection switches become OPEN, and the con-
nection of the electricity from the controller
to the ground is disconnected.

When this happens, if the work equipment is
being operated in the danger direction (boom
EXTEND, boom LOWER, jib LOWER, winch
WIND IN) or all the work equipment control
levers are at the neutral position, the control-
ler is actuated and shuts off the flow of elec-
tricity to the main unload solenoid. This ac-
tuates the valve, switches the winch hydrau-
lic circuit, and connects the pilot pressure in
the relief valve to the drain circuit. As a re-
sult, the pressure is reduced, and this makes
it impossible for the winch motor to turn.

At the same time, the controller displays the
OVERWIND message on the moment limiter

10-324

monitor and sends electricity to the buzzer to
sound the buzzer. If an external display lamp
is installed, it lights up the external display
lamp (red).
Canceling automatic stop
When an overwind condition occurs, the over-
wind detection limit switch cuts the connec-
tion of wire No. 795 with the ground, so the
moment limit controller detects that there is
an overwind condition. It cuts off the flow of
electricity through wire
No.844 to the main unload solenoid valve and
automatically stops the winch operation. The
same happens when there is an overload con-
dition. The flow of electricity to the main un-
load solenoid valve is cut off and the opera-
tion automatically stops.
If the automatic stop cancel switch is set to
AUTOMATIC STOP CANCEL, terminal 2 and
terminal 1 of the switch are connected, and
the electricity from top fuse | No.4 passes
through the work equipment control lever
stand hoist relay and automatic stop cancel
switch, and enters terminal 3 of the automatic
stop cancel prohibition relay.
When this happens, if the automatic stop can-
cel prohibition relay is not being excited, the
electricity entering terminal 3 of the relay goes
out from terminal 6, actuates the main unload
solenoid valve, and cancels the automatic stop
condition.
In addition, the electricity leaving terminal 1
of the automatic stop cancel switch lights up
the indicator lamp, and if an external display
lamp is installed, it lights up the external dis-
play lamp (red).
When there is automatic stop cancel prohi-
bition
If the moment limiter controller is in either of
the following conditions:
*+  Work equipment control lever stand at
LOWER
«  Qver-rear stability stop condition fulfilled
the automatic cancel prohibition relay is ex-
cited through wire No. 844. Therefore, the
electricity from top fuse I No. 4 cannot flow to
the main unload solenoid valve because the
connection of terminals 3 and 6 of the relay is
cut. Forthis reason, even if the automatic stop
cancel switch is set to CANCEL, the automatic
stop condition is maintained.
» |If the lever stand is lowered, LEVER
STAND LOWERED is displayed on the
moment limiter monitor.
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STRUCTURE AND FUNCTION OUTLINE, OPERATION OF ELECTRIC CIRCUITS
36-2 ROOF WIPER CIRCUIT
Roof wirer Roof wiper switch
| 9|81 711
W_ Continvous | 1 | o TS
vasher| 00 O O
L\ o internittent) | NT{OTO| |O1O
Washer |0 F F{O1O
Bl LBl L LW CT o0
g o o e R Top fuseINo. 8
(gag) 792 Tose o
Secondary side
SEEE
Roof window
washer
Wirer relay
2
r
SKLO1257
Operation
(1) When wiper switch is at INT (intermittent) (3) When wiper and washer switch is ON

(2)

Electricity from top fuse | No.8 flows from ter-
minal 7 to terminal 1, passes through wire 935,
and is input to the wiper relay.

When the wiper switch is turned to INT, the
wiper relay sends electricity to wire No.942
at the same time, and electricity flows from
terminal 3 to terminal 5 to actuate the wiper.
After the wiper carries out one return move-
ment, it waits for 4 — 7 seconds before repeat-
ing the operation.

When wiper switch is at CONTINUOUS
Electricity from top fuse | No.8 flows from ter-
minal 7 to terminal 9, flows to wire No. 943,
and actuates the wiper continuously.

(4)

Electricity from top fuse | No. 8 flows from
terminal 7 to terminal 10, actuates the roof
window washer, and also flows from termi-
nal 7 to terminal 9 to actuate the wiper.
When washer switch is ON

Electricity from top fuse | No. 8 flows from
terminal 7 to terminal 10, and actuates the roof
window washer.
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ELECTRICAL RELATED PARTS

A Check carefully that there is no one in the surrounding area before starting inspection.

*  When carrying out operations during inspection, raise the work equipment control lever stand for operations,

and lower it when traveling.
* Operate the winch under no load.
* Turn the starting switch OFF before inserting the T-adapter or making any connections.

inpsec-
nn r{'mp
Sys: Name of component Connecto tion Judgement table Measu.re?ment
tem No. method conditions
o If the condition is as shown in the table 1) Insert T-
= below, it is normal adapter.
° Lamp switch stage 2
Hi b i > ON, dimmer switch v
I beam pilot o (pressed odd Between| 17 -30 V
2 number of times, (6) —
8 head lamp HI) chassis
= Lamp switch OFF Max. 1V
m .. . -
2 If the condition is as shown in the table 1) Insert T-
—‘(‘5’ below, it is normal adapter.
S
i Turn signal lever:
Left turn pilot g Loft g Be(z"i\g/)een 17-30V
w —_
© Turn signal lever: .
co3 § OFF chassis | Max. 1V
> If the condition is as shown in the table 1) Insert T-
% below, it is normal adapter.
i i > T ignal | :
Right turn pilot g Rli‘éEtS'Q”a ever Be(tf\;/;/e_en 17-30V
a Turn signal lever: | chagsis | Max. 1V
2 OFF
=
2 N If the condition is as shown in the table 1) Insert T-
j4 5 8 below, it is normal adapter.
cis o 2) Turn starting
81 < | Retarder lamp > Exhaust brake switch ON.
g | (opt) g switch: Retarder Bi(eg\é\/)een Max. 1V 3) Accelerator
o @ Exhaust brake " pedal: OFF
> o switch: OFF chassis | 20 -30 v (not de-
= pressed)
5 If the condition is as shown in the table 1) Insert T-
2 below, it is normal 2 $dapter. )
Travel or PTO 1 2 — urn starting
(Travel or Opera- o PT8 switch: T;avel Between| 20 — 30 V switch ON.
tion 1) a or Operation (1 -
@© PTO switch: chassis
S Operation 2 Max. 1V
(0]
2 If the condition is as shown in the table 1) Indsert T
= below, it is normal adapter.
(Fgo 1 ?f PT10 2 co4 g T S O 2) Turn starting
peration 1 or ® °TO switch: Opera- B switch ON.
Operation 2) 2 tion 1 or Operation 2 Be('gn)/eien 20-30V
§ PTO switch: Travel | chassis| . .y
g If the condition is as shown in the table 1} Insert T-
Ee) below, it is normal adapter.
E Rear steering lock/ 2) Turn starting
Rear steering lock > - 20-30V switch ON.
switch 2 ;a“‘:e‘ switc -!LOISK Betieen 3) PTO switch:
ear steering loc . Travel or
§ cancel switcg: chassis | Max. 1V Operation 1
s CANCEL or Neutral
2¢M-1 A
LNV 1 ~+

023502



023502

TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ELECTRICAL RELATED PARTS

A Check carefully that there is no one in the surrounding area before starting inspection.

% When carrying out operations during inspection, raise the work equipment control lever stand for operations,
and lower it when traveling.

* Operate the winch under no load.

* Turn the starting switch OFF before inserting the T-adapter or making any connections.

Sys| Connector | npsec Measurement
Y$1 Name of component ctor | ion Judgement table .
g
tem No. method conditions
° If the condition is as shown in the table 1) Insert T-
5% | below, itis normal adapter.
NSW power 2]
source 35 Between (5) - 20-30V
= chassis
C12
oo If the condition is as shown in the table 1) Insert T-
> below, itis normal adapter.
SW power source BL 2) Turn starting
p :
S8 Between (8}, (16) — 20-30V switch ON.
chassis
S-NET . 0o If the condition is as shown in the table 1) Insert T-adapter.
-NET (communi- 5o | below, itis normal 2) Turn starting
cation between ©g switch ON.
upper MDT - © 0 Between (3), (11) - 4-8V 3) PTO switch:
moment limiter) = > (1), (9) Operation 1 or
Operation 2
C15 | T
.- . . 1 - .
S-NET (communi- 2o If the condition is as shown in the table 2; Pusrirtsta?t?,?gter
cation between jib % g | below,itis normal switch ON.
- moment limiter) g S Between (5), (13) - 9 13V 3) %Tpgr??i'gﬁh{ o
(1, 9 Operation 2
. S-NET t()communi— o, | Ifthe condition is as shown in the table 1) Insert T-
2 | 5 | cation between 55 | below, itis normal adapter.
o |= | momentlimiter c12 » © 2) Turn starting
£ | E | controller - e Between (11), (21) - 4-8V switch ON.
o | = | moment limiter = > (8), (18)
© | s | monitor)
g If the condition is as shown in the table 1) Insert T-adapter.
b= ® below, it is normal 2) Turn starting
> switch ON.
£ . 3) PTO switch:
. [} Work equipment 20-30V Operation 1 or
Main unload : lever stand raised | Between Operation 2
solenoid 5 Work - () - 4) Automatic st}c})p
ork equipment h i cancel switch:
§ lever stand lowered Cassis i Max. 1V Automatic
s Max. 1V 5) No error or
warning message
displayed
Q If the condition is as shown in the table 1) Insert T-adapter.
IS below, it is normal 2) I&/’i’t‘cﬂg}\‘l"g
© Y 3) PTO switch:
PPC unload > Top mode: Jib d
solenoid {(jib C11 o mode Between |20 -30V Operation 1 or
LOWER) 5 6) Operation 2
a Top mode: Boom Chas;is 4) Work equipment
2 | |mode Max. V| | o S oper
E .
Max. 1V ated)
g If the condition is as shown in the table ;) !IE‘Se"t T-adapter.
@ below, it is normal ) Swi?ci“g;‘\"“g
Boom telescope —O- Boom Select 3) PTO switch:
{order selector) Z switch: To 20-30V Operation 1 or
solenoid 5 - 1op Between Operation 2
@ Boom Select (h17) " 4) No error or
g switch: 2nd chassis [pax. 1V mzérsry:ge
Max. 1V displayed
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ELECTRICAL RELATED PARTS

(44/44)
Remarks
Swing angle sensor characterisic
1 2 3 4 i
Output (V) Swing |
10 _ ’II\\\ //\‘\
I’ \\ 1 ‘\/
/ \ / \
/ \ Index point / 5\
7 \ \
N “/
\ .
7.575 [~ — Swing 2
‘//
I, 3:0utput use range for swing | .
Electrical use range
2.4:Qutput use range for swing 2
2. 425 |~ X —
\ AL
\\ ’/ \\ ki
\ 7 \ !
\ / \ /
\ / \ /
\ v
g \
Ay \ /
\ \/
0 - v k'
{ | | J
~-180 -90 0 180
Axis rotation (")
Left swing Right swing
(upper structure) Basic outeut {upper structure)
(impressed voltage 10V) TKLOO0343
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TESTING AND ADJUSTING

MEASURING OIL PRESSURE

ii} Startthe engine and set PTO switch (2) to the
“OPERATION 1" or “OPERATION 2" position.

iii) In this condition, depress winch brake pedal
(3).

iv) Operate main winch lever (4) to the WIND IN
position and relieve the circuit.

v) Depress the accelerator pedal, raise the en-
gine speed to high idling, and measure the
set pressure.
+0 \o Plug: Gasket sealant (LG-1)

* [fthe set pressure exceeds 20.63°MPa {210*%
kg/cm3}, adjust as follows.

Adjusting
1) Adjust winch relief valve (8) of main control
valve (7).
2) Loosen locknut (9), then turn adjustment
screw (10) to adjust.
* Turn the adjustment screw to adjust as
follows.
To INCREASE pressure, turn CLOCKWISE
To DECREASE pressure, turn COUNTER-
CLOCKWISE
* One turn of the adjustment screw adjusts
the pressure by 14.7 MPa {150 kg/cm?}.
3) After adjusting, tighten locknut (9).

Locknut:
9.8 +1.0 Nm {1 £ 0.1 kgm}

* After tightening the locknut, check the
pressure again.

12. Accumulator charge pressure

* Setthe hydraulic oil temperature to 456 -55°C.

% Set winch drum lock lever (1) to the LOCK po-
sition.

* Turn the air conditioner switch OFF.

Measuring

1)  With the starting switch at the ON position,
depress the winch brake pedal and operate
winch clutch lever (2) repeatedly between the
ON and OFF positions to release the pressure
from the accumulator.

BLLOC196

2 8 BLLO046Y

] 10 BKL00470

\

1 (Auxiliary
\ winch)

TLLO0348
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TESTING AND ADJUSTING

BLEEDING AIR

8. Bleeding air from winch motor (main, auxiliary
motor)
Extend the outriggers and set securely so that
the machine cannot move, then swing the re-
volving frame to face the front.
Set the swing lock pin to the LOCK position.

1)
2)

3)
~i

Remove the side cover from the winch motor
where the air is to be bled.
Set the PTO switch to the “OPERATION 1” or

“OPERATION 2” position.

Run the engine at low idling

out the hook with no load, then loosen air

bleed plug (1) of the winch motor, and bleed

the air until no more bubbles come out with

the oil.

After completely bleeding the air, tighten plug

(1).

* |If the piping has been disconnected, al-
ways bleed the air.

*  When replacing the winch motor, fill the
drain case with hydraulic oil before install-

ing.

wind in and wind

¥V

9. Bleeding air from fuel system

1)

2)

Loosen air bleed piug (1) on the fuel filter, op-
erate priming pump (2), and when no more
bubbles come out with the fuel, tighten the
plug.

Operate the priming pump a further 10 - 15
times to bleed the air from the fuel injection
pump.

There is no air bleed plug installed to the
pump. When the priming pump is operated,
the check ball inside the joint bolt in the re-
turn circuit opens and releases the air to the
tank.

20-90
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TESTING AND ADJUSTING

ADJUSTING TELESCOPE WIRE ROPE

ADJUSTING TELESCOPE WIRE ROPE

BKL00309

OO0 T

: Top boom
: 4th boom

: 3rd boom

: 2nd boom
: Base boom

A Extend the outriggers and set securely so that
the machine cannot move, then swing the re-
volving frame to face the front, and set the boom
horizontal.
« Start the engine, set the PTO switch to the “OP-
ERATION 1” or “OPERATION 2”position

= Set the boom select switch to the TOP position,
then extend the boom to make dimension A
approx. 300 mm.

1. Adjusting retraction wire rope
1) Insert 5-mm stopper (f) between 2nd boom

{d) and 3rd boom (c), then retract the boom.

When doing this, make sure that dimensions

A and B are at least 10 mm.

* Retract the boom slowly.

* Ifthe clearance at A and Bcannot be main-
tained, loosen adjustment nuts (1) and (2),
then extend the boom and carry out the
retraction operation again.

2) Tighten top boom retraction adjustment nut

(1) and 4th boom retraction adjustment nut

(2) so that dimensions A and B are 0 mm.

3) Extend the boom again approx. 300 mm, then

retract it slowly, and check that dimension C

is 5 mm when dimensions A and B are 0 mm.

* Repeat this operation 5 -6 times to check,
then tighten the locknut.

20-109

)




TESTING AND ADJUSTING

METHOD OF DISPLAYING SERVICE MODE

FOR OVERLOAD PREVENTION SYSTEM

4) Method of adjusting swing angle
* Adjust the 0 point so that the over-front posi-
tion of the swing angle detection sensor
matches the front of the machine.
*  MIN setting

i)

ii)

i)

Set to the service mode, then set top
switch (2) to position 2 and bottom switch
(3) to position 10.

Swing the upper structure to face the
front, then insert the swing lock pin.
Keep set switch (6) pressed for at ieast 1
sec.

When the setting is completed, the cal-
culated value display becomes 0 when top
switch (2) is set to 1 and bottom switch
(3) is set to 10.

Adjust the swing lock position as swing
angle 0°.

SWING ANGLE MONITOR CODE CONVER-
SION TABLE

Conversion formula for monitoring code (A/D
value) voltage
A/D value = V/5 x 1023

20-128

V : Sensor output voltage

180 T
AN
/ N
N
135 >
7/
! £
v s
A
90
A
e ////
/s
R D N R N
. N
= 0 ”
s PR EAN
£ 7
& -45C
\ N
N
N N
-90 -
\ AN
N N
-135 b
Ve
" d
\ //
-180 2. 425 7.57
o 1 2 L 3 4 5 6 7 | 8 9 10 Sensor output voltase (V)
L 1’ Monitor code
248 774

TKLOO038S
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TROUBLESHOOTING

CONNECTOR TYPES AND MOUNTING LOCATIONS

Con- No. . ] Ad- Con- l No. . ] Ad-
n?\lcct)f)r Type pti)'fs Mounting location dress n?\‘cét.) Type p?gs Mounting location dress
J16 | swp 6 | Proximity sensor - |28 |KES1 2 | Diode -
J17-1 Bg,?,f? 4 | Intermediate connector - L29 | X 2 gglz;r)’%r?gion lock rear -9
J17-2 BZ,?,?? 4 | Intermediate connector k6 ||L30 |KES1 2 | Diode - _
J17-3 BZ,?E? 4 | Intermediate connector H-7 [ |L31 | X 2 | Suspension lift solenoid d-4
J18 | X 2 | Intermediate connector K-7 | |L32 |KES1 2 | Diode -
J19 | X 3 | Signal top overwind switch | K-6 | |L33 [ X 4 | Outrigger RL k-9
Lo1 |L 2 | (termediate connector | oq | |L3a | X 2 | Outrigger individual solenoid| k-9
L2 |x 2 | (ermediate connector | 1 1136 |x 4 | Outrigger RR 07
Lo3 |swp 8 | (oo meajate connector 154 ||L37 | X 2 | Outrigger individual solenoid| 0-7
Lo4 |Swp 14 | (o hegiate connector | .4 | li39 |x 4 | Outrigger FR g-1
L05 | SwP 14 | Intermediate connector 06 ||{L40 | X 2 | Outrigger individual solenoid| -2
Loé |X 2 | Intermediate connector o-6 ||L42 X 4 | Outrigger FL d-3
s |X 2 | Swing pump merge o7 | [Las | x 2 | Outrigger individual solenoid| -3
L09 |KES1 2 | Diode - L45 | S(White) | 12 | Intermediate connector -
0 |X | 3| dcarimnan |59 |[ue [on | a | Femtegmbnetontems | q
L1 X 4 | Rear steering lock cylinder | j-9 L48 | M 3 | Passing beam, travel beam | d-3
L2 (X 2 | Rear steering solenoid i-8 L49 (M 3 | Passing beam, travel beam | f-2
L13 [ X 2 | Rear steering solenoid h-8 | {L51 CN 4 g;ggaqcayggsﬁon lamp g-2
L14 | KES 1 2 | Diode = 2 |m 6 | hear combinationlamp | 5
L15 |KES1 | 2 |Diode - |53 | dBnecor| 1 | License lamp n-8
L6 | X 2 | Quirigger selectorvalve | g q 11164 | Pocror| 1 | Back-up buzzer n-8
L1 | x 2 Efvrllt((l:?xg brake air pressure a5 | 15 M 6 (Rr?;rl;t():ombination lamp m-9
L9 | X 2 | Steering mode selector | 45 f 1157 | x 2 | Exhaust brake air solenoid | -
20 |X 2 | Skeering mode selector 1 44 {5 |KES1 | 2 | Diode -
L21 |KES1 2 | Diode - ||s9 |x 2 | Sub engine control -8
L22 | KES1 2 | Diode - L60 |KES1 2 | Diode -
123 | X 5 | Rear whael steering d-4 | |61 | Terminal| - | GND -
L24 KES 1 2 | Diode - L62 KES 1 2 | Diode -
L2s | X 2 Saet‘;’gﬁfgos.é%egfgg comPeN- | 45 | |L63 | Terminal Battery relay 0-5
L26 KES 1 2 | Diode - L64 | Terminal Battery relay 0-5
27 |X 2 | Suspension lock front 9 ||Les |Terminal Emergency relay d-3
20-216
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EXPLANATION OF FUNCTIONS OF CONTROL

TROUBLESHOOTING MECHANISM OF ELECTRICAL SYSTEM
= *= Parking brake solenoid
? ™ PTO clutch solenoid
MDT signal
(C-NET)
" Input sional
Input sional steering mode signal

Lower MDT controller

Operation signal

- {bottom) outrisser control
‘Outrieger select (X/H)

Detection sisns!

‘Outrisoer lensth

‘Rear steerins CENTER detection Jimit switch
‘Rear steering LOCK detection limit switch
‘Rear steering FREE detection limit switch

S-NET

Monitor related

‘Engine oil pressure switch
‘Parking brake pressure switch
-Brake stroke switch{left, rioht)
‘Brake fluid fevel switch(left, right)
-Speed sensor

‘Engine speed sensor

-Engine water temperature

-fuel level

‘Battery charge

‘Hydraulic oil temperature
‘Toraue converter oil temperature
‘Emergency gear shift

Coutrut siensi

= Relay drive signal
‘Solenoid
-Service brake
‘Suspension fift
‘Rear suspension LOCK/FREE
‘Exhaust brake
-Swing pump merge
‘Outrigger EXTEND/RETRACT
selector
‘Outrigger INDIVIDUAL
(8 systems)
‘Rear steering LOCK/FREE
selector

-Steering mode
(a) {b) (c) (d)

‘Side lamp

‘Right turn sisnal
‘Left turn sienal
‘Preheating relay
‘Head lamp (Hi)
-Head lamp (Lo)

Transmission controller

(Rear wheel)

(4 Wheel)

(Crab)

{reverse steering compensation)
‘Emergency gear shift

(FORWARD) - (REVERSE)
‘Accelerator potentiometer signal
‘Gear shift lever N signal
-speed sensor
‘steering mode relay check signal

Outeut signal
solenoid

EEE—

‘R (REVERSE) (ECMV)
-F1 (ECMV)
-F2 (ECMV)
F3 (ECMV)
‘Toraque converter lock-up (ECMV)
-4WD
L0
™ Relay drive signal
‘Back-up lamp relay
‘Reverse steering mode relay
Special steering mode refay
-F1/F3 (ECMV) cut relay
‘F2/R (ECMV) cut relay

TKL00389

20-235
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TROUBLESHOOTING

METHOD OF USING JUDGEMENT TABLE

METHOD OF USING JUDGE-
MENT TABLE

This judgementtable is a tool to determine if the
problem with the machine is caused by an abnor-
mality in the electrical system or by an abnormal-
ity in the hydraulic or mechanical system. The
symptoms are then used to decide which trouble-
shooting

table (E-O O, H-O O, etc.) matches the symptoms.

The judgement table is designed so that it is easy

to determine from the self-diagnostic display

which troubleshooting table tc go to.

* The abnormality display (warning) given by
the monitor panel leads directly to trouble-
shooting of the machine monitor {M-O O).
(See troubleshooting of the machine monitor
system)

[Method of using judgement table ]

» A O mark is put at the places where the fail-
ure mode and self-diagnostic display match,
so check if there is an error code shown on
the graphic display of the monitor panel.

+ If an error code is displayed, go to the
troubleshooting code at the bottom of the
judgement table (EU-QQ).

* Ifthere is a problem but no error code is
displayed, go to the troubleshooting code
at the right side of the judgement table
(H-OO).

+  For failure modes where there is no O
mark, go directly to the troubleshooting
code at the right side.

19MEO02
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TROUBLESHOOTING S-9

S-9 Oil becomes contaminated quickly

General causes why oil becomes contaminated / Causes
quickly

+ Intake of exhaust gas due to internal wear
» Clogging of lubrication passage

* Improper fuel

» Improper oil used

» Operation under excessive load

S/ 2«
§/8/ %
o
5/9/ <
Y~ a .(\0
& X/ o
5/5/§
2§
N *~
= (7]
5/ 3
Sy
1]
S/ &
Confirm recent repair history
w
S | Degree of use of machine | Operated for long period A A A
g Engine oil must be added more frequently ©
3 P e .
3 | Non-specified oil is being used O
Blue under light load ©
Color of exhaust gas
Black ©
Amount of blow-by gas is excessive © O o]0 2
2 - - - [}
g Area around engine is dirty with oil O £
Ped N (2]
‘= | When oil filter is inspected, metal particles are found O ©|0 %
Q >3
2 | When exhaust pipe is removed, inside is found to be dirty with oil © =
&) - - " - X
Engine oil temperature rises quickly © w
8
When compression pressure is measured, it is found to be low | @ ® >
When breather element is inspected directly, hose is found to ° 5
g’ be clogged with dirt or dirty oil 2
§ When oil filter is inspected directly, it is found to be clogged [ ] §
)
f‘g When oil cooler is inspected directly, it is found to be clogged e 5
8 | Turbocharger drain tube is clogged ® g .
o - N
= | Excessive play of turbocharger shaft [ ) gé
When oil filter safety valve is directly inspected, spring is found ° 23
to be catching or broken O.2
5} o] o3 o] [0
Slc|8i8lclc|B|S
Remedy 2slala|S|S{alal —
[ _— D Ql=1= (] [o]
r|O|le|jc|Oo|O|xc|c

20-317
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TROUBLESHOOTING

ACTION OF CONTROLLER AND CONDITION OF

MACHINE WHEN ABNORMALITY OCCURS

ACTION OF CONTROLLER AND CONDITION OF MACHINE
WHEN ABNORMALITY OCCURS

Error code

Abnormal system

Nature of abnormality

MDTU error E0O

MDT system error

1) System error inside upper MDT (internal defect)

MDTU error E10

Shut off when low voltage

1) Drop in battery voltage

MDTU error E11

Shut off when high tem-
perature

1) Rise in temperature inside upper MDT

MDTU error E20

Top, bottom don’'t match
(application stopped)

1) Defective contact or disconnection in wiring harness be-
tween C04 (female) (8) - CR3 (14),{13) - R03 {1),(2) - (slip
ring) — LO3 (1),(2)

2) Contact of C04 (female) {18) with GND

3) Defective contact or disconnection in wiring harness be-
tween MO03 (female) (18) and connecting point of M02
(11),(21) and LMO04 (male) (13}, LMO03 (female) (10)

4) Contact of M03 (female) (8) with GND

5) Defective upper MDT

6) Defective lower MDT

(If problem occurs when starting)

MDTU error E21

Top, bottom selection
warning

1) Defective contact or disconnection in wiring harness be-
tween C04 (female) (8) — CR3 (14),(13) — R03 (1),{2) - (slip
ring) — LO3 (1),{2)

2) Contact of C04 (female) {18) with GND

3) Defective contact or disconnection in wiring harness be-
tween MO03 (female) (18) and connecting point of M02
(11),{21) and LMO04 (male) (13), LMO3 (female) (10)

4) Contact of M03 (female) (8) with GND

5) Defective upper MDT

6) Defective lower MDT

(If problem occurs after starting)

MDTU error E24

Model doesn’t match
(application stopped)

1) Defective contact or disconnection in wiring harness be-
tween C04 (female) (9),(10) — C02 (11),(21) — CR3 (14),{13) -
RO3 (1),(2) - (sllp ring) — LO3 (1),(2) and connecting point of
LO3 (male) (1),{2) and LM04 (female) (10), LM03 {male) {10)

2) Contact of C04 (female (19),(20) with GND

3) Defective contact or disconnection in wiring harness be-
tween MO3 (female) (9),(10) and connecting point of M02
(11),{21) and LMO04 (male) (13), LMO03 (female) (10)

4) Contact of M03 (female) (19),(20) with GND

5) Defective upper MDT

6) Defective lower MDT

(If problem occurs when starting)

023502



JUDGEMENT TABLE FOR UPPER MDT, AND
HYDRAULIC AND MECHANICAL SYSTEMS

TROUBLESHOOTING

fall condition).

free
* Troubleshooting codes E-2 — 4 are for the engine starting system.

* Troubleshooting codes E-107 and 108 are for the free-fall system (does not switch to free-fall or remains in

Troubleshooting code
when there is no
abnormality display

E-1,5,EM-101,102,104,H-1

H-2
EM-106-1,EM-131, H-3
EM106,131, H-4

H-5

H-6

EM-103,109 - 124, H-7

H-9
H-101

H-102
H-103

E-6,

H-104

H-105
H-106

H-107

H-108
H-109
H-110
H-111

H-112

H-113

E-7,

H-114

E-8,

H-115
E9 - 27,EM125 - 128,139 - 140

Self-diagnostic display(abnormality display)
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anel. Even when the outriggers

In positions other than Operation 1, it is possible to operate the—J
he bottom outrigger p i

outriggers using t

Possible to carry out travel and opera-

are extended, the over-rear stability stop is carried out during opera-

tions.

tions in Operation 1 (however, the

outrigger does not move)
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TROUBLESHOOTING

EU-3

EU-3 MDTU error E11 (Shut off when high temperature) is displayed

* Troubleshooting is carried out while the abnormality is being generated, so when the connector is
disconnected and the T-adapter is inserted, or when the T-adapter is removed and the connector is
connected again to its original position, if the error code is not displayed on the monitor, 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 to the next step.

Cause

Remedy

MDT

Overheat inside upper

Stopoperations
(wait for tem-
perature inside
lower MDT to
go down)

20-401
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TROUBLESHOOTING EU-27

EU-27 MDTU error E51 (Speedometer signal output system short cir-
cuited) is displayed

% 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.

Cause Remedy
YES

1 Defective speedometer Replace
Does display go
out when C79 is >
disconnected? YES Defective upper MDT Replace

Is voltage between
« Raise the chassis C79 (female) (5), | | Wiring harness between
from the ground NO c::s(sf;n:\e::ar:‘(:)liand Cco3 (f?amale) (9) and C79 .
with the outri- c : (female) (5) short Repair or
ggers and then * Max. 1V NO circuiting with power replace
operate the « Disconnect C79 source
travel system. and C03.
= Turn starting switch ON.
EU-27 Related electric circuit diagram
° fuse 20 (518)
Upper MDT 10A . Seeedometer
| DA ®_] ()79(Yazak1)100Q
€03 (04016) @
Speedometer @ @ 0
signal \
—® O
LO3 RO3 CR3
Battery (SwP8) ... . (SWP8) (SWP14)
Stip ring
Il T_ —F ] B
—A ) 2 14
TKLO0436

023S02
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TROUBLESHOOTING EU-49

EU-49 Related electric circuit diagram

PTO switch
8|0 P8 CP2 (S186)
7 O O PO7 @
Upper MDT
5 Q Q O P06 2 l
5 O O @ PO5 @ C04 (04020)
~ P04 Travel &
AR f 5<UE:$;%%2,3"&‘
) 2
5 QK\ P02 Operation 2
@
1 Op-Hel C05 (04016)
4)/ S-NET S1G
Moment limiter 120\ S-NET SIG
controller |
C14 (04020)
Travel mode 8
Working mode @
| €20 (S16) Top fuse
C16(040186) @< 40428
Communication between
MDT-moment |imiter C
Communication between /(77 C21(8186)
MDT-moment limiter >® 01\0_A.®
Work eauipment
Ieyer s@ar)d _ Working lever
hoist 1igit SwltChC]QS C116 (M6) . C22 (S16 white) nay hoist relay
OJ/CRMSE:EI 3 7 @
cLOWER @ 10 @
1)(2
DO ®
¢ @ \
C159 TKLO0451
20-439
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TROUBLESHOOTING

TABLE OF ERROR CODES AND TROUBLESHOOTING CODES

Displayed code | Abnormal system and detail of abnormality Problem on machine g&%étg%
MDTL error EB4 | Disconnection in outrigger slide RL Ig%gg:r‘i)guq‘ﬁrgzaer;na?;gecgrp:ﬁroattgg (‘i)r;:(r)ar?:d?ases, EL- 88
MDTL error EB5 | Disconnection in outrigger slide FL Ig%gumtr(i)gu%ﬁ;cgaer:na?;gigg g;attgg (‘i)r;:?ar?:d(;ases, EL- 89
MDTL error EB6 | Disconnection in outrigger slide RR E%gtgumtr(i)guqtcrei;%aer:rna?;gecggﬁgtgg gr;z?ar?:d(;ases, EL- 90
MDTL error EB7 | Disconnection in outrigger slide FR 'll;grtthumtrj)%%grgc;aeﬁna?;giggﬁgtgg ((i)r:):roant'\eedc):ases, EL- 91
MDTL errorb EB8 | Disconnection in outrigger selector EXTEND 'tl)'c‘;gtggfr(i)gugtreirgcaaenrnacggecggggtgg g::?ar?:dtiases, EL- 92
MDTL error EB9 | Disconnection in outrigger selector RETRACT gg%gumtr‘iaglg?i;%aer;n;i;gigggroa;tﬁg (;:)r;zgar:rt)eedtiases, EL- 93
MDTL error EBA | Disconnection in rear steering LOCK solenoid larrfg)%slét?licrantgossitiéleea ;Os E%eal;i';?egi‘r-\g(t:ol( é‘g&g;‘ EL- 94
MDTL error EBB | Disconnection in rear steering FREE solenoid Impossible to set rear steering to FREE EL- 95
MDTL error EBC | Disconnection in service brake Impossibie to operate auxiliary brake EL- 96
MDTL error EBD | Disconnection in exhaust brake Impossible to operate exhaust brake EL- 97
MDTL error EBF | Disconnection in preheating Impossible to operate preheating EL- 98
MDTL error ECA | Disconnection in head lamp Hi relay Impossible to operate Hi beam EL- 99
MDTL error ECB | Disconnection in head lamp Lo relay Impossible to operate Lo beam EL-100
MDTL error ECC | Disconnection in side lamp relay Impossible to operate side lamp EL-101
MDTL error ECE | Disconnection in right turn relay Impossibie to operate turn signal EL-102
MDTL error ECF | Disconnection in left turn relay Impossible to operate turn signal EL-103
MDTL error EDO | Disconnection in steering mode solenoid a gﬁ;:;?iggifg to LOCK, travel with front EL-104
MDTL error ED1 | Disconnection in steering mode solenoid ¢ g_evs{,:te?i?engiig to LOCK, travel with front EL-105
MDTL error ED2 | Disconnection in steering mode solenoid b gze;:;?zggiiegt to LOCK, travei with front EL-106
MDTL error ED3 | Disconnection in steering mode solenoid d gfﬁ,ﬂj;?i;g‘g;? to LOCK, travel with front EL-107
MDTL error ED4 | Disconnection in pump merge solenoid Lack of speed when outrigger ALL switch is operated | EL-108
MDTL error ED7 | Disconnection in suspension lift Impossible to use suspension lift EL-109
MDTL error EE7 | OQutrigger control signal short circuited with power source gtr;n;‘fgei?it:g aség? astet;a::’ll,erirg‘ne;r)lgzs;?ézr‘gggoper- EL-110
MDTL error EEB | ormgoaiosomectan oo i | oerones of secondary problem oot | ELA11
MDTL error EE9 | Disconnection in fuel sensor Fuel level unknown EL-112
MDTL error EEB égggl;mltltgv&g Jﬁar steering LOCK limit switch/ 2:3\3;’1 :’é?i;ieng i?\egt to LOCK, travel with front EL-113
MDTL error EEE | Failure of both speedometer sensors [’85@?@232? sﬁiﬂﬁ,p,:f‘ﬂfﬁerjff;’:ﬁ;e‘ to EL-114
MDTL error EEF | MDT speedometer sensor failure g_e\,e;esfjig‘egﬁi? to LOCK, travel with front EL-115
MDTL error EFO | Special steering failure (emergency stop mode) | Immediately stops trave! EL-116
MDTL error EF1 | Reverse steering failure (emergency stop mode) | Immediately stops travel EL-117
MDTL error EF2 | Special steering failure e P S whanl eeomir > 1 | EL-118
MDTL error EF3 | Reverse steering failure 1 '\Il‘;?\;glgt\év;:?ngormal stesfing, cannot ot to re- EL-119
MDTL error EF4 | Reverse steering failure 2 ',_'B’{;’.?f’i?;ﬁ'e‘{ 3:3,3 sngramvgz, s;?aael;i?\tg ering set to EL-120

20-507
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TROUBLESHOOTING

ACTION OF CONTROLLER AND CONDITION OF
MACHINE WHEN ABNORMALITY OCCURS

Error code

Abnormal system

Nature of abnormality

Outrigger slide RL short cir-

1) Wiring harness between M01 (female) (5) - LM10 (8) -
L154 (female) (1) or intermediate connecting point of L1564
(female) (1) and LM10 (male) (8) - LO5 (female) (2) short
circuiting with power source .

2) Defective bottom outrigger control panel

MDTL error E84 cuited with power source 3) Defective lower MDT
1) Wiring harness between M01 (female) (16) - LM10 (10) —
L152 (female) (1) or intermediate connecting point of L152
(female) (1) and LM10 {male) (8) - L05 (female) (4) short
circuiting with power source
i i ir- | 2) Defective bottom outrigger control panel
MDTL error E85 Outrigger slide FL short cir 99 p

cuited with power source

3) Defective lower MDT

MDTL error E86

Outrigger slide RR short cir-
cuited with power source

1} Wiring harness between M01 {femaie} (7) - LM16 (12) -
L153 (female) (1) or intermediate connecting point of L153
(female) (1) and LM10 {male) (12} - LO5 (female) (6) short
circuiting with power source

2) Defective bottom outrigger control panel

3) Defective lower MDT

MDTL error E87

Outrigger slide FR short cir-
cuited with power source

1) Wiring harness between M01 (female) (17) - LM10 (14) —
L151 (female) (1) or intermediate connecting pointof L1571
{(female) (1) and LM10 (male) (14) - L05 (female) (8) short
circuiting with power source

2) Defective bottom outrigger control panel

3) Defective lower MDT

MDTL error E88

Outrigger selector EXTEND
short circuited with power
source

1) Wiring harness between M01 (female) (8) - M21 (2) - M37
(female) (1) short circuiting with chassis ground

2) Wiring harness between M02 (female) (7) - LM10 (5) -
L16 (female) (1), between intermediate connecting point
of M02 (female) (7) and LM10 (female) (5) - M21 (3) - M37
(female) (2), or between intermediate connecting point of
LM10 {(male) (5) and L16 (female) (1) - LO5 (female) (9)
short circuiting with chassis ground

3) Defective bottom outrigger control panel

4) Defective lower MDT

MDTL error E89

Outrigger selector stow (RE-
TRACT) short circuited with
power source

1) Wiring harness between M01 (female) (18) — M21 (1) -
M37 (female) (3) short circuiting with chassis ground

2) Wiring harness between M02 (female) (8) - LM10 (6) —
L140 (female) (1), between connecting point of M02 (fe-
male) (8) and LM 10 (female) (6) - M21 (4) — M37 (female)
(4), or between connecting point of LM10 (male) (6) and
L140 (female) (1) — LO5
(female) (10) short circuiting with chassis ground

3) Defective bottom outrigger control panel

4) Defective lower MDT

20-526
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TROUBLESHOOTING

ACTICN OF CONTROLLER AND CONDITION OF
MACHINE WHEN ABNORMALITY OCCURS

Condition when normal
(voltage, current, resistance)

Action by controller when
abnormality is detected

Problem that appears on
machine when there is
abnormality

Trouble-
shooting
code

See error code for same nature of
abnormality.

1) Stops output to steering
mode solenoids a, b, ¢ (sets
to front wheel mode)

2) Stops output to rear steer-
ing LOCK/FREE solenoid

3) Displays emergency stop
mode

4) Actuates emergency alarm
buzzer, monitor central
buzzer

1) Steering mode does not
switch (front wheel mode)

2) Rear steering cannot be
canceled

3) Rear steering LOCK cannot
be operated

EL-116

See error code for same nature of
abnormality.

1) Stops output to steering
mode solenoid d (sets to
front wheel mode)

2) Displays emergency stop
mode £\

3) Actuates emergency alarm
buzzer, monitor central
buzzer

1) Failure causes steering mode
to switch from normal steering
to reverse steering, and itis im-
possible to switch to normal
steering

Failure causes steering mode
to switch from reverse steering
to normal steering

2

-~

EL-117

See error code for same nature of
abnormality.

1) When rear steering is set to
LOCK, it prohibits release of
rear steering lock and holds
in front wheel mode

2) When rear steering is set to
FREE, it is possible to
switch steering mode, but
after rear steering is set to
LOCK, it prohibits release of
rear steering lock and holds
in front wheel mode

1) When rear steering is set to
LOCK, front wheel mode is
held and rear steering lock
cannot be canceled.

2) When rear steering is set to
FREE, it is possible to
switch steering mode, but
after rear steering is set to
LOCK, it becomes as in 1).

EL-118

See error code for same nature of
abnormality.

1) Holds normal steering
mode, prohibits switching
to reverse steering

1) When in normal steering
mode, normal steering
mode is held

When in reverse steering
mode, switches to normal
steering mode

N
~

EL-119

See error code for same nature of
abnormality.

1) After switching to normal
steering, it prohibits switch-
ing to reverse steering.

1

~

Nothing in particular (re-
verse steering mode)

EL-120

Voltage (between MO03 (6) and chas-
sis)
* Right turn signal lever ON: 20-30 V
intermittently
« Turn signal indicator lever OFF:
Max. 1V

1) Does not take any particu-
lar action

1

~

Right turn signal lamp can-
not be operated or right
turn signal lamp remains
actuated.

EL-121

20-545
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TROUBLESHOOTING ELECTRICAL CIRCUIT DIAGRAM OF MACHINE MONITOR SYSTEM
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ake oi sve T t
JHEN W iE e Lios gy S mesnIRLSY
enso
o5 (0403201 — TSR T e
s over ISR A
BE AR e i et S o] s asase | prckies rate
ydrauvlic o L18 {x2) switch
AVSQ. §
AvEEf
E01 (X2) Tachonetsr
sensor
P=iimn
< 90812}
LMO5 (SWP14) EL1 (SWP12) Envine ofl
7 - T gg: 1 / pressure sensor
(/ < i2-5tle £ { AVSO.§1P
QS A R it 2N £o3
\\ . Ensine water
EQ4 (¥2) temperature sensor
Front brake
AVSO L7 WP14) A L76 (x2) stroke switch
3 7 7 .
AYSO. A ;
AvS0 sty HE { oS«
AVSQ. BEBW H-+ \ No
LMOS (SWP16) i Rear brake
n AYSO. 61Sh | L76 (X2) stroks switch
TAVSOBTR 'O.E;
O
LMO7 (SWP16) ) L77 (x2)
AVSQ. R TAVS0. 618
L78 (x2)
LMO8 (SWP16) =+ [=
AYSO. 85LeB S8 |IF
s l I
- ) (ID‘ Wl (ID‘ o
FH geataet) (etatect)
1 19 Brake fluid
3N o< reserve tank
a2 L85 Fusl fevel
. 99 sensor
o e
o =]
- -
k- 4
o w
= =

EL2 (SWP12) Alternator
AYSO. BEYR 1 AEX0. § OR

Hydraulic oil
temperature
L108 (X2) sensor

AYS0. B¢
AYSO. ¢

WOT-transwission controller
MOT-transsiasion costrollier

8peed sional (+)
Z [Speed sienal (-}

Transmissio
controller

TKLO0416
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TROUBLESHOOTING

EL-25

EL-25 MDTL error E43 (Outrigger jack FR short circuited with ground)
is displayed

X-shaped outrigger specification
* 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.

Cause Remedy
YES Defective outrigger
. INDIVIDUAL solenoid Replace
1 (L43: Jack)
Does display go
out when L43 is . .
interchanged with 2 YES Def‘t?‘?t'["e b°tlt°m outrigger {Replace
other solenoid? : control pane
« Turn starting Does display go
switch ON. out when LOS is
« PTO switch: NO gisconnected? - 3 YES Defective lower MDT Replace
Operation 1 lbsremstal;\ze
« Shi TN . " etween M01
. '?'ggt OIE;?;ge, gsa :'?eent‘x:ndltlons (fema!e) (15) and Wiring harness between
EXTEND/STOW : NO chassnspground MoO1 (female) (15) - LM10
switch: rorma’ (13) - LO5 (female) (7) or L43 [Repair or replace
Any position « Turn starting switch NO (fgmale) (1? short circuiting
except Neutral OFF. with chassis ground
« Top outrigger « Disconnect MO1.
SLIDE/JACK switch: Jack *10-30Q

*» Top switch FR: Push

EL-25 Related electric circuit diagram (X-shaped outrigger)

Bottom outrigeer control nanel

| SW4 | SW6 | SW3 | SW5 :
! 12011110{ 9187|6543 ]2]1 SW !
! OO0 1010 [O010] |00 Shide l
i O O O O Neutral |
! OO o0 OO OrO|  Jack ;
| T |
ot B = |
adl LM10 LO5 | ‘ 1
MOT (MIC21) (SWP16) (SWp14) | r FR switoh |
Outrigeer Jjack ® B 7 ff (3}{2) 1 Pi:li i
Qutrisger power @ @ 17 : '
source | OOl Push [
| | i

Outrigger power : i
source relay M3 M21 T T e e e e -

(5§12 white) L43 (X2) Qutrieger INDIVIDUAL solenoid valve

erre)

20-584

o

=Tl aita e

N

TKLO0467
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TROUBLESHOOTING

EL-48

EL-48 MDTL error ES5F (Left turn relay short circuited with ground) is
displayed

* Troubleshooting is carried out while the abnormality is being generated, so when the connector is
disconnected and the T-adapter is inserted, or when the T-adapter is removed and the connector is
connected again to its original position, if the error code is not displayed on the monitor, 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 to the next step.

YE

1

Is MDTL error ESF
displayed when relay

with other relay of
same type?

« Turn starting switch
OFF.

« Interchange M29
with other relay.

« Turn starting switch
ON

« Turn left turn signal
lever ON.

2]

M29 is interchanged |

YES

Is resistance
2| between M29

3 YES

Cause

Remedy

Is resistance
between M04
(female) (16), M29
(female) (1) and

chassis normal?

* Min. 1 MQ

NO

(male) (1) and (2) » Turn starting switch
normal? OFF.
- 200-400 O . Dlsco§nea M04 and M29.
» Turn starting
switch OFF. NO
« Disconnect M29.
Y
NO

EL-48 Related eieciric circuit diagram

Lower

MDT

]
M04 (04018)

L. H.

M1

9 (S16)

turn @

Defective lower MDT

Wiring harness between

Mo04 (female) (16) - M19 (7) -

M29 (female) (1) short
circuiting with chassis
ground

Defective left turn relay

L. H
29 relay

<

Repair or replace

Repair or replace

Replace

turn

\ @

POOOT

=

TKLOO484

20-601
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TROUBLESHOOTING

EL-64

EL-64 WMDTL error E87 (Outrigger slide FR short circuited with power
source) is displayed

* 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.

Does display go
out when L05 is
disconnected?

Cause Remedy
YES Defective bottom outrigger
control panel Replace
2 .
YES Defective lower MDT Replace

« Same conditions
as ltem 1.

Is voltage between
MO01 (female) {(17)
and chassis
ground normal?

Wiring harness between
MO1 (female) (17) - LM10

Repair or replace

(14) - LO5 (female) (8) or
L151 (female) (1) short
circuiting with power source

NO
« Disconnect M01. NO
* Turn starting
switch ON.

*Max. 1V

EL-64 Related electric circuit diagram

Bottom outrisger control pane!

| SW4 | SWb | SW3 | SWs :
! 12{11{1oj9(8|7|6|b6|4]|3]2]1 SW :I
| OO [O10] [O10] [O1O] | siide |
i O O O O Neutral i
| ofo| [ofo] [ofo] [ofo] tesk | |
. l T |
Lower MDT | LM10 L05 : = : i
MOT (MIC21) (SWP16) (SWP14) | FR switch !
Outriseer slide) 7 3 : 312 (1] SW3 |
DEltzrioser @ . @ @ | O Pause i
poWer soyrce i OrO|  Push !
! | L |
Qutrigeer power | )
source relay M38 M21 T e !
@ (S12 white) L1511 (X2) Qutrigeer INDIVIDUAL solenoid valve
G— )G 1< r— [N 5 §j—
@ O\ 1]
@ WL
1

TKLOO472

20-620
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TROUBLESHOOTING EL-85

H-shaped outrigger specification
* 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.

Cause Remedy
YES Defective outrigger
INDIVIDUAL solenoid Replace
(L43: Jack)
1
Does display go YES 3 YES
outwhen L43is | | s rosistance Defective lower MDT Replace
mt:rcha;\gec!;;nth between M01
other solenoid? 2 [ femate) (12) and
" " chassis ground Defective contact or
* Turn starting switch | g resistance normal? disconnection in wiring .
ON. between L43 - - harness between MO1 Repair or replace
* PTO switch: ~ (fema!e) (2) and H « Turn starting switch NO (female) (14) - LM10 (9) -
Operation1 N chassis ground OFF. L43 (female) (1)
normal? * Disconnect MO1. | Defective contact or dis-
- Turn starting +10-30Q connection in wiring .
witch OFF NO harness between L43 Repair or replace
switc : (female) (2) and chassis
« Disconnect L43. ground
* Max. 1Q

EL-85 Related electric circuit diagram (H-shaped outrigger)

Bottom outrigeer control panel

| SW4 SW6 SW3 SWh SWi |
; 12111010/ 98|76 |5|4|3]|2]1 ;
1 [Of0] [of0] [OfO] [OfO[ | stige | ]
i O O O O Neutral i
§ Ofo| [ofo] [oto] [ofo] ack ;
] 5 !
Lower MDT v A lfi‘f"ﬁ !
1 M1V LUD ! : .
MOT (MIC21) (SWP16) (SWP14) | FL switch |
Qutrieser Jjack ' 320! SWh 1
L \@ \9// é/ ! o0 Pause ]:
Qutrigger power @ TS 4\ 19 ! .
source ' i OO Push |
Qutrigeer power t
source relay M38 M21 N
@ (S12 white) L43 (X2) Outrigser INDIVIDUAL solenoid valve
® )® 0 ) s [~
© @
@ .
1 TKLOO464

20-639
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TROUBLESHOOTING

EL-102

EL-102 MDTL error ECE (Disconnection in right turn relay) is displayed

* Troubleshooting is carried out while the abnormality is being generated, so when the connector is
disconnected and the T-adapter is inserted, or when the T-adapter is removed and the connector is
connected again to its original position, if the error code is not displayed on the monitor, 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 to the next step.

YES

Is resistance

YES| petween M28

(female) (2) and
chassis normal?

4YES

Is resistance
between M04
(female) (8) and
chassis normal?

+200-400 Q

» Turn starting switch
OFF.

« Disconnect M04.

Is resistance

YES_ between M28

When relay M28 is
interchanged with
other relay of same [
type, is MDTL error
ESE displayed?

* Turn starting switch
OFF.

(male) (1) and {2)
normal?

» 200 - 400 Q

* Turn starting
switch OFF.

» Disconnect M28.

« Connect (+) end of tester to

M28 (male) (1) end.

*Max.1Q

NO

Cause

Remedy

« Turn starting switch NO

OFF.
| * Disconnect M28.

NO

Defective lower MDT

Defective contact or
disconnection in wiring
harness between M04
(female) (8) - M19 - chassis

Defective contact or
disconnection in wiring
harness between M28
(female) (2) and chassis

* Interchange M28 NO

with other relay.
* Turn starting switch
ON.

* Turn right turn signal
lever ON.

EL-102 Related electric circuit diagram

Lower MDT

1
MO4 (04016)

R.H. turn 8

M19 (S516)

Defective right turn relay

R. H.
M28

relay

Repair or replace

Repair or replace

Repair or replace

Replace

turn

[ o

20-658

®)
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TROUBLESHOOTING

EL-119

held) is displayed

EL-119 MDTL error EF3 (Reverse steering failure 1, normal steering

* Troubleshooting is carried out while the abnormality is being generated, so when the connector is

disconnected and the T-adapter is inserted, or when the T-adapter is removed and the connector is
connected again to its original position, if the error code is not displayed on the monitor, the system

has been reset.
* Before carrying out troubleshooting, check that all the related

connectors are properly inserted.

to the next step.

1

Is MDTL error EA3
or ED3 displayed
in reverse steering

front wheel mode?

« Turn starting

switch ON.

* PTO switch:

Travel or PTO 1

« Steering mode

switch: Normal
steering front
wheel mode.

FREE is detected.

Lower MDT

NO

« When rear steering

MO2 (MIC21)

YES

* Always connect any disconnected connectors before going on

Cause

Remedy

2 YES

Is MDTL error E63
displayed in
reverse steering
front wheel mode?

Steering mods
solenold a siem

* Turn starting

switch ON.

* PTO switch:

Travel or PTO 1

- Steering mode

switch: Reverse

steering front wheel

mode.

NO

EL-119 Related electric circuit diagram

E8B]

L21

Go to troubleshooting for
applicable error code

Go to troubleshooting for
applicable error code

Go to troubleshooting for
ATM error {ESC, E5D, E7B,

Steerins mode

HIHI L19 (X2) hsuluctlnn solenoid .
Steering mode 1 “m.m ‘
solenoid c sisme)
it LMO8 ISWF14) D\ X ]
1
MO03 (04020) 0 L20 (x2)
L 5 0
Revarse steerins 10) 2
relay check i
MO6 (04016) 1 L24
S-NET §1G @ ﬂ\ \m/ Rttnr \;heel
s-NET 816 /@ B 122 23 (x2)  solenoid a
—] ‘
€
Transmission controiler \ Reverse steering
. compensation
MO3 (MIC21) L25 (x2) solenoid
e el 7 L o/ ezl | |
S-NET KOT-tr @ W@ | 1w 7 \ IR gy S S
controfler
Reverse stesrine ,m\ /m\ Reverse
e raler M32_ mode relay
M14 (04020) Li46 126 ']
T >@ M18 (516 white) — s
Stesrins mots @ @ —1 3
tonold & sienal D 5
M15 (04016) &) 6
E 14) Seecial
LMO4 (SWP14) M33 ::::r::?n
14) 1
) 12
LMO5 (SWP14) Y
L LG G]G0 ;
M63  M64  M656  M66  M67 mr 8
TKLO04S6

20-677
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TROUBLESHOOTING

ACTION OF CONTROLLER AND CONDITION OF
MACHINE WHEN ABNORMALITY OCCURS

Action by controller when abnormality is detecEted Problem that appears on ma- PTO  |Working Trouble-
Red |Motion|ErTor S chine when there is abnor- code mode shooting
Content Buzzer lamp | cut |corded e Latch | mality code

Output OFF O X X e} X O | Work equipment does not | Working EM-18
move (except swing) mode

e X X o) X X | Work equipment does not | Working EM-43
move (except swing) mode

O o] X O @) O | Does not carry out automatic | Working EM-34
stop mode

Output OFF ®) X X @) X O | Automatic stop cancel prohi- | Working EM-21
bition impossible mode

@) X X @) X O | Automatic stop cancel prohi- | Working EM-46
bition impossible mode

X X X ®) X X | Automatic stop cancel impos- | Working EM-37
sible mode

Output OFF o) X X ) X O | No. 2 cylinder does not tele- | Working EM-20
scope mode

O X X ) X X | No. 2 cylinder does not tele- | Working EM-45
scope mode

20-713

&



ACTION OF CONTROLLER AND CONDITION OF

MACHINE WHEN ABNORMALITY OCCURS

Nature of abnormality

Condition when
abnormal

Condition when normal

1
2

=

Defective hoist cylinder head pressure
sensor

Defective contact or disconnection in
wiring harness between C16 (female) (20)
— CR6 (8) — R37 (female) (1)

Defective contact or disconnection in
wiring harness between C16 {female) (2)
— CR6 (10) - R37 (female) (3)

Defective contact or disconnection in
wiring harness between C16 (female) (18)
— CR6 (9) — R37 (female) (2)

Defective contact or disconnection in
wiring harness between C12 (8),(18) and
chassis

Wiring harness between C16 (female) (2)
—~CR6 (10) - R37 (female) (3) short circuit-
ing with chassis ground

Wiring harness between C16 (female) (2)
— CR6 (10) - R37 female) (3) short circuit-
ing with power source

Defective moment limiter controller

3

=z

4

5

6

-~

7

8

Sensor 15V power
source not short cir-
cuited with ground
and input voltage within
error detection range

Voltage (between C16 (2)
and (20))

» When engine is started
and boom hoist cylin-
der head pressure is
detected: 0.7 -5.3V
Starting switch at ON:

Max. 1V

TROUBLESHOOTING
N Abnormal Error
0- system code
0SS error
E45
107
] 0SS error
E44
108

109

110

m

112

Sensor input

1

=z

Defective hoist cylinder bottom pressure
sensor

Defective contact or disconnection in
wiring harness between C16 (female) (20)
— CR6 (5) — R36 (female) (1)

Defective contact or disconnection in
wiring harness  between C16 (female)
{12) - CR6 (7) — R36 (female) (3}
Defective contact or disconnection in
wiring harness  between C16 (female)
(8) — CR6 (6) — R36 (female) (2}

Defective contact or disconnectionin wiring
harness between C12 (8),{18) and chassis
Wiring harness between C16 (female) (12)
— CR6 {7) - R36 (female) (3) short circuit-
ing with chassis ground

Wiring harness between C16 (female) (12)
~ CR6 (7) — R36 (female) (3) short circuit-
ing with power source

8) Defective moment limiter controller

2

=~

3

4

5

[

=

7

Sensor 15V power
source not short cir-
cuited with ground
and input voltage within
error detection range

Voltage (between C16
(12) and (20))

» When engine is started
and boom hoist cylin-
der bottom pressure is
detected: 0.7 - 5.3V
Starting switch at ON:

Max. 1V

QOSS error
E48

1) Mistake in connection of R36 and
R37
2) Defective moment limiter controller

Sensor 15V power
source not short cir-
cuited with ground
and no sensor error and
result of calculation of
axial force is negative

Sensor resistance value
See STANDARD VALUE
TABLE on page 20-47.

Voltage (between C16 (3)

and (20))
0-10.5V (see graph on
page 20-52)

0SS error
E46

1) Defective swing angle sensor 1

2) Defective contact or disconnection in wir-
ing harness between C16 (female) (13) -
CRB6 (4) - CR5 (female) (4) or between C16
(female) (3) - CR6 (2) — CR5 (female) (2)
Wiring harness between C16 (female) (13}
—CR6 (4) - CRS5 (female) (4) or between
C16 (female) (3) - CR6 (2) — CR5 {female)
(2) short circuiting with chassis ground
Wiring harness between C16 (female) (13)
— CR6 (4) - CR5 (female) (4) or between
C16 (female) (3) - CR6 (2 - CR5 {female)
(2) short circuiting with power source
Defective contact or disconnection in
wiring harness between CR5 (female) (3}
- CR6 (3) - C16 (female) (10)

3

4

5

Sensor 15V power
source not short cir-
cuited with ground
and abnormality in volt-
age related system

0SS error
E43

1) Defective boom length sensor

2) Defective contact or disconnection in
wiring harness between C16 {female) (1)
- CR10 (6) - BR2 (3) - B14 (female) (1)
Defective contact or disconnectionin wiring
harness between C12 (8),{18) and chassis
Defective contact or disconnection in
wiring harness between C16 (female) (10
) - CR10 (8) - BR2 (5) — B14 (female) (3)
Defective contact or disconnection in
wiring harness between C16 (female) (4)
- CR10 (7) - BR2 (4) - B14 (female) (2)
Wiring harness between C16 (female) (4)
~CR10(7)-BR2 (4) - B14 (female) (2) short
circuiting with chassis ground

Wiring harness between C16 (female) (4)
—CR10(7)-BR2 (4) - B14 (female) (2) short
circuiting with power source

8) Defective moment limiter controller

3

4

5

6

7

Sensor 10V power
source not short cir-
cuited with ground
and input voltage within
error detection range

Sensor resistance value
See STANDARD VALUE
TABLE on page 20-46.

Voitage (between C16 (4)

and (20))

See STANDARD VALUE
TABLE on page 20-39

20-

732
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TROUBLESHOOTING EM-6

EM-6 Related electric circuit diagram

Qutrigger lensth sensor FL

Lower T LMOY (SWP16) L42 (X4)
MO5 (04020) | 1 1 ',/ \‘,\ ',/ \.\
Outrigeer lensth sensor FLY(B 14 2 {: ‘2 i: ‘; l
o ]
MO6 (04020) LM10 (SWP16) @ ol
Sensor power source @ @<
Sensor GND @—
TKLOO502
20-752
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TROUBLESHOOTING

EM-16

YES !
F C16 (3) and chassis

5

Is resistance be-

From é_ tween C16 (female)] |

(3) and chassis
ground normal?

» Turn starting switch

OFF.
« Disconnect C16.
* Min. 1 MQ

N

0 ground normal when

YES

Cause

Remedy

6

Is voltage between

7 YES

ground normal?

Is voltage between
« Turn starting switch | |C16 (3) and chassis
ON ground normal
. PTé) itch: NO{when CR5 is
Switch: disconnected?

Operation 2 - -
«13-17V . glrj\lrn starting switch NO
. PTé switch: Operation 2
*+13-17V
8 YES

Is resistance be-
tween C16 (female)
(3) and chassis u

CR5 is disconnected?

* Turn starting switch NO
OFF.

« Disconnect C16.

*Max.1Q

EM-16 Related electric circuit diagram

Moment limiter controller

16 (04020)

Swing angle sensor () 3 I
10

Potentiometer GND
Potentiometer sover source 10V (00—
Swing angle sensor (2) (3

Defective moment limiter
controller

Defective swing angle
sensor

Wiring harness between
C16 (female) (3) - CR6 (2) -
CR5 (female) (2) short
circuiting with power
source

Defective swing angle
sensor

Wiring harness between
C16 (female) (3) - CR6 (2} -
CRS5 (female) (2) short
circuiting with chassis
ground

Replace

Repair or replace

Repair or replace

Repair or replace

Repair or replace

CRb (X4)
o
@ Swing angle
@ sensor
4
TKLOO512

20-771




TROUBLESHOOTING

EM-44

EM-44 OSS error E89 (Disconnection in PPC unload solenoid) is dis-

played

* 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 YES

Cause

Remedy

Defective moment limiter

Is resistance be-

controller

Replace

YES | tween C11 (fqmale) |
2 |{® an‘; chassusp Defective contact or discon-
Is resistance be- ground normai nection in wiring harness .
YES | tween C52 (female)| | .« Turn starting NO between C11 (female) (6) - Repair or replace
(2) and chassis switch OFF. CR9 (3) - R52 {female) (1)
1| | ground normal? + Disconnect C11. ) i
| . «30-80Q Defective contact or discon-
s resistance « Turn starting switch nection in wiring harness :
between R52 OFF. N between R52 (female) (2) | Repair or replace
(male) (1) and (2) « Disconnect R52. NO and chassis ground
normal? . Max. 1 G
* Jurn starting switch | Defective PPC unload Reol
. Disconnect R52.  NO solenoid place
+30-80Q
EM-44 Related electric circuit diagram
Rb1 ]
1
Moment limiter controiler
. CRY 7 H
C11(MIC21) (SWP16) R52 (X2)
PP? un!gad |
PPC unload solenoid \(E) 3 < (D solenoicd vaive
Automatic stoe cancel @ @ :&
prohibition relay €29 (S16)
! 7777
Automatic stop cancel
014(04020) 12 l C41Dr0hibiti0n relay
Automatic stop cancel>@ @ /[ .
C23(512) 7 /—“%N—
©) ®
Automatic stop @ @
cancel switch
o = —®
- [&]
=3 et
<18
Q CP3(S16) | C25(S16) C38

o=

)®

~lw (o] —

O{Y)ﬁ

20-790

Sl

Power source (work eauipment

lever stand haist relay)

TKLO0B25
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TROUBLESHOOTING

EM-62

EM-62 Related electric circuit diagram

Moment limiter controller

1
C13(04016)

Boom EXTEND pressure switch\ (2
Boom RETRACT pressure switch (EEB

CRY (SWP14)

Battery

LO3 (SwP8)

9
12

R59 (X2)

Slip

Boom RETRACT PPC
pressure switch

Boom EXTEND PPC
pressure swifch

RO3 (SWP8)

CR1 (SWP6)

RO4

N

o

CR3 (SWP14)

jo

13
14

TKLOO540

20-809



TROUBLESHOOTING

EM-106

b) Jib specification machine (1st jib operations)
* When no error code is displayed.

* 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.

Cause

Remedy

Disconnection
YES
3
Is resistance be-
YES| tween C14 (female)| |
(1) and chassis 4 YES
ground normai?
2 Is resistance be-
I o b * Turn starting switch | | tween B13 (male)
s resistance be- OFF. NO| (1) and chassis
YES| tween pins of B08 | | . pjsconnect C14. ground normal?
(male) (1)(2)(3) as + Lower overwind
shown in Table 2? weight under its » Turn starting switch OFF. NO
1 own weight - Disconnect B13.
- - Turn starting switch | , - + Conditions and stand-
Is resistance be- OFF 9 Max. 1Q ard values are same as
tween pins of J19 L for Item 3
(male) {(1){(2K3)as [1° Disconnect B08. -
shown in Table 1?7 NO
» Turn starting switch
OFF.
« Disconnect J19.
NO
YES
5
Is resistance be-
B | tween B01 (male) YES

(1) and chassis
ground normal?

6

« Turn starting switch

OFF.
« Disconnect BO1.
« Conditions and

standard values are
same as for ltem 3.

Is resistance be-
tween BO8 (female)
(2) and chassis
ground normal?

NO

» Turn starting

+» Disconnect B08.

» Conditions and
standard values are
same as for Item 3.

switchOFF. NO

7

YES

Is resistance be-
tween J19 (female)
(2) and chassis
ground normai?

« Turn starting switch NO

OFF.
» Disconnect J19.
*Max. 1Q

Go to A on next page

Defective contact or
disconnection in wiring
harness between C14
(female) (1) - CR10 (4) - BR2
(1) - B13 (female) (1)

GotoB

Defective main winch
overwind limit switch

Defective auxiliary winch
overwind limit switch (for
jib)

Defective cord reel

Defective contact or discon-
nection in wiring harness
between B0O1 (male) (1) - BO8
(female) (1)

Defective contact or discon-
nection in wiring harness
between B08 (female) (2) -
B09-1 {(1)(2) - J17-1,2 (112)-
J19 (female) (1)

Defective contact or discon-
nection in wiring harness
between J19 (female) (2) -
J17-2, 1 (3)1(4) - B09-1 (3}(4)

Repair or replace

Replace

Replace

Replace

Repair or replace

Repair or replace

Repair or replace

Table 1 Table 2

J19 (male) Auxiliary winch limit switch | Resistance value B08 (male) Main winch limit switch Resistance value
Between (1) - (2) | | ower overwind weight Max. 1Q Between (1) - {2) | | ower overwind weight Max. 1Q
Between (1) - (3) under its own weight Min. 1 MQ Between (1) - (3) | under its own weight Min. 1 MQ
Between (1) - (2) | |t up overwind weight by Min. 1 MQ Between (1) - {2) | | it yp overwind weight by Min. 1 MQ
Between (1) - (3) | hand Max. 1Q Between (1) - (3) | hand Max. 1Q

20-828
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TROUBLESHOOTING

EM-113

EM-113 Abnormality in jib rotation permission relay system

* When no error code is displayed.
* 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.

Disconnection
Cause Remedy
3 YES Defective moment limiter
- controller Replace
Is resistance be-
YES tween C11 {female)| |
2 {10) and chassis Defective contact or discon-
| st b ground normal? nection in wiring harness
S resistarce be- between C11 (female) (10} - |Repair or replace
YES | tween C37 (female) « Turn starting NO C23(8) - C40 ((2)(1) i C)3(7 P p
(2) and chassis switch OFF. (female) (1)
1 | | ground normal? - Disconnect C11.
. *290+23 Q Defective contact or discon-
Is resistance « Turn starting switch | nection in wiring harness Repair or repl
between C37 OFF. NO between C37 (female) (2) - epair or replace
(female) (1) and (2) | { . Disconnect C37. C23(12) - chassis ground
normal? «Max.1Q
: (‘l)‘t;;:n starting switch Defective jib rotation Replace
« Disconnect C37. NO permission relay
* 200 -400 Q
EM-113 Related electric circuit diagram
Moment limiter controtller
]
Jib rotation
C11 (MIC21) c23(512) C37 Ppermission relay
Jib rotation permission refay) (10 ® (D o
[@ O, /[—&X)J
=R
Q) l
= N/ ~
C40 ® \—O/OJ
\
* ) Automatic stop cancel
@ prohibiti

[ =3

EELEO

=0

ion relay

o«
I~

TKLOO519

20-847
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TROUBLESHOOTING

EM-116

EM-116 Related electric circuit diagram

Jib automatic

EXTEND/STOW
relay C3
@ CRIT BR3 (SWP12)
@ Top fuse (SWP16) D] BO5 (SWRakrd ree! Jib EXTEND/STOW
[© { cy'%? © ® - D/ 7N selector relay
G— @ § § 9
Lo\ij/@ o H- —b N o)
Jib stow detection ¢24 (M6) CR10 @ ®
relay 36 —( lswp14) @
' z e | :
Lz)_i_\c__ ——®\ J13(L16) ®
[© CRY i ®f—o
@ (SwP16} BJ2 (SWP8) —D ®
® = O) 0 0
Jib EXTEND —P\ © 1 :‘;/OJ
relay 51 8 — d 5
D @
L(Z—*—\@L—« CP10(S12) J14 M o
; c23(s12) 0 L 1 ®
Lo\o—’ 2 — 2 @ L— B
3 3 D b
L—o\o—l 4 @ ® 107 (x2)
Jib STOW relay |7_ ::? ;
105@? 'o Jib teft pin
solenoid valve
ol JO6 (X2) , (5106) b{Extend)
a— = M
2 —1® z Z
3 b 1
[——O\O—J 0 B12 (SWPB) Jib stow detection sensor
1
7 Proximity
Jib EXTEND/STOW switch P43 (MG) o sensor
T
! OEXTEND >
CSTO‘# 3
®
:>—J B @M @
a a
0‘@" O] [©e) Right pin
SO Rotation
OO Left vin
Mount compietion indicator 8_7 615[4]13]211
Jib mode selector switch
TKLO0558

20-867



TROUBLESHOOTING EM-120
Short circuit with chassis ground (2/2)
Cause Remedy
15 YES Defective jib rotation Replace

Is resistance be-
A |iween J13 (female)
-]

ground normal when
JO8 is disconnected?

(7} and chassis -

* Turn starting switch
OFF.

» Disconnect J13.

* Min. 1 MQ

16

Is resistance be-
tween C35 (female)
{5) and chassis
ground normal when
BO5 is disconnected?

« Turn starting switch
OFF.

« Disconnect C35.

« Jib EXTEND/STOW
switch: STOW

*200-400 Q

NO| normal when P43 is

NO

YES

solenoid [STOW]

Wiring harness between J13
(female) (7) and JO8

matal TN abe e atolTelo

{femaile} (1) short circuiting
with chassis ground

17 YES

Is resistance between
€35 (female) (5) and
chassis ground =

disconnected?

« Turn starting switch NO
OFF.

* Disconnect C35.

*Min. 1 MQ

Short circuit with power source

1

Is voltage between
Jo8 (female) (1)
and chassis
ground normal?

* Disconnect J08.

« Turn starting NO | normal when J13is

switch ON.
*Max. 1V

20-888

Defective cord reel

Defective jib EXTEND/
STOW switch

Wiring harness between
C35 (female) (5) - C52
(female) (1) or C23 (7) -
CP10 (1) - P43 (male) (1)
short circuiting with chassis
ground

Replace

Replace

Repair or replace

Repair or replace |

Cause Remedy
YES bDefective jib rotation
solenoid [STOW] Replace
2 YES Defective jib EXTEND/STOW
Replace

Is voltage between
J08 (female) (1) and
chassis ground

1

disconnected?

« Disconnect J08. NO

« Turn starting switch
ON.

«Max. 1V

selector relay

Wiring harness between J13
(female) (7) and J08 (female)
(1) short circuiting with
power source

023S02



TROUBLESHOOTING

EM-124

EM-124 Abnormality in swing FREE solenoid system

* When no error code is displayed.
* 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.

Disconnection

YES

Is resistance be-
tween R42 (male)
(1) and (2) normal?

* Turn starting switch
OFF.

YES

2

Is resistance be-
tween pins of P56
(female) (1), (2), (3)

as shown in Table
1?

YES

3

Cause

Remedy

4 YES

Is resistance be-
tween P58 (male)
(3) and chassis
ground normal?

e

Is resistance be-
tween R42 (female)
(2) and chassis
ground normal?

« Turn starting switchNO

OFF.

« Disconnect P56.
©20-60Q

« Turn starting switch NO

OFF.
« Disconnect R42.

« Turn starting switch | * Max. 1Q

OFF.
» Disconnect P56.

NO

« Disconnect R42. NO
*+20-60Q

Table 1
P56 (female) | Swing FREE switch | Resistance value

Between (1) - (2) Max. 1Q
LOCK

Between (1) - (3) Min. 1 MQ

Between (1) - (2) Min. 1 MQ
FREE

Between (1) - (3) . Max.1Q

Short circuit with chassis ground

YE

Is resistance be-
tween pins of R42
{male) (1), (2) as
shown in Table 2?

« Turn starting switch

YES

2

v

Is resistance be-
tween P56 (male)
(2) and chassis
ground normal?

« Turn starting switch
OFF.

« Disconnect P56.

«20-60Q

3 YES

Defactive contact or
LeTective contact of

disconnection in wiring
harness between C34
(female) (5) - C22 (11) - CP11
(10) - P56 (male) (1)

Defective contact or discon-
nection in wiring harness
between P56 (male) (3) -
CP11 (8) - CR7 (7) - R42
(female) (1)

Defective contact or discon-
nection in wiring harness
between R42 (female) (2)
and chassis ground

se swina FREE
swing Freke

Repair or replace

Repair or replace

Repair or replace

switch Replace

Defective swing FREE

solenoid Replace
Cause Remedy

Is resistance be-

(1), {2) and chassis
ground normal?

tween P56 (female)| |

» Turn starting switch NO
OFF.

» Disconnect P56.

» Swing brake switch: FREE

* Min. 1 MQ

NO

OFF.
» Disconnect R42. NO

Table 2

R42 (male) Resistance value
Between (1) - (2) 20-60Q
Between (1) - chassis ground Min. 1 MQ

20-908
@

Wiring harness between
C34 (female) (5) - C22 (11) -
CP11 (10) - P56 (female) (1)
short circuiting with chassis
ground

Defective swing FREE
switch

Wiring harness between P56
(male) (3) - CP11(8) - CR7
(7) - R42 (female) (1) short
circuiting with chassis
ground

Defective swing FREE
solenoid

Repair or replace

Replace

Repair or replace

Replace

023502



TROUBLESHOOTING

EM-133

EM-133 Abnormality in main winch WIND IN PPC pressure switch sys-
tem

* When no error code is displayed.

* 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.

Short circuit with chassis ground

YES

2 YES

Cause Remedy

Defective moment limiter

Is resistance be-
tween C13 (female)
(6) and chassis
ground normal
when R61 is

Is resistance be-
tween pins of R61
(male) (1) (2) as
shown in table?

disconnected?

controller Replace

Wiring harness between
C13 (female) (6) - CR9 (11) -
R61 {female) (1) short

« Turn starting switch NO
OFF.

« Disconnect C13.

« Disconnect R61.

*Min. 1 MQ

01 tTe ) 1 Repair or replace
circuiting with chassis
ground

Defective main winch WIND

« Engine at low NO IN PPC pressure switch Replace
idiing
» Automatic stop
cancel switch: Cancel
Table
R61 (male) Main winch lever Resistance value
Between (1) - (2) At neutral Max. 1Q
Between (1) - (2) When winding in Min. 1 MQ
Between (1)(2) — chassis ground Min. 1 MQ
* Operate the main winch in small movements.
EM-133 Related electric circuit diagram
Moment limiter controller
] MgFi’B winch WIND H{l h
C13 (04016) CRY (SWP16) RB1T (X2) pressure swite
s et YR Y ) 0 D
)
LO3 (SWP8) C RO3 (SWP8) CR1 (SWPB)
Battery Slip ring
o 0 O 0 5(
©) @
W CR3 (SWP14)
L04 (SWP14) RO4 (SWP14) B
0 O )@ —®
TKLOO567
20-928
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TROUBLESHOOTING

EM-207

EM-207 Defective operation of top outrigger SLIDE/JACK switch
(SLIDE) system
{(When the actuation conditions are OK, even if the top outrigger
SLIDE/JACK switch is operated to the SLIDE position, the
outriggers do not move, or the outriggers move even when the
switch is not being operated.)

* When no error code is displayed.

* 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.

a) Does not work when operated (disconnection, short circuit with chassis ground)

YES |

1

Is voltage between
P10 (1) and chassis
ground normal?

T

« Turn starting switch
ON.

YES

Is resistance be-
tween pins of P10
{female) (1}(2)(3) as
shown in table?

* Turn starting switch
OFF.
« Disconnect P10.

YE

3

Is voltage between

ground normal?

« Turn starting switch
ON.

=1 « PTO switch:

Operation 1
* Shift lever: N
«20-30V

C06 (1) and chassis |

[ N U

Cause

Remedy

4 YES]

Is resistance be-
tween CO06 (female)
(1) and chassis
ground normai?

J 4

« Turn starting switch NO|
OFF.

» Disconnect C06.

* Outrigger JACK/SLIDE
switch: JACK

*Min. 1 MQ

NO

NO

» PTO switch:
Operation 1 NO
« Shift lever: N
©20-30V
5 YES

Is resistance be-
tween CO6 (female)
(1) and chassis
ground normal
when P10 is
disconnected?

¢ Turn starting switch NO

OFF.
« Disconnect C06.
« Min. 1 MQ
Table
P10 (female) Outrigger SLIDE/JACK switch Resistance value
Between (1) - (2) Min. 1 MQ
JACK
Between (1) - (3) Max. 1Q
Between (1) - (2) Min. 1 MQ
Neutral
Between {1} - (3) Min. 1 MQ
Between (1) - (2) Max. 1Q
SLIDE
Between (1) - (3) Min. 1 MQ

Defective upper MDT

Goto A

Defective contact or discon-
nection in wiring harness
between C06 (female) (1) -
CP3 (6) - P10 (male) (2)

Defective outrigger
SLIDE/JACK switch

Defective outrigger panel
power source system

Defective outrigger
SLIDE/JACK switch

Wiring harness between C06
(female) (1) - CP3 (6) - P10
{male) (2) short circuiting
with chassis ground

Repair or replace

Repair or replace

Replace

Go to trouble-
shooting for
outrigger panei
power source
system (EM-201)

Replace

Repair or replace

20-947
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TROUBLESHOOTING

EM-216

H-shaped outrigger specification

* When no error code is displayed.

* 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.

1 YES

Cause

Remedy

Is resistance be-

(7) and chassis
ground normal?

tween LO5 (female) | |

panel

» Turn starting switch NO

OFF.
« Disconnect L05.
«20-30V

{female) (1)

EM-216 Related electric circuit diagram (H-shaped outrigger)

Lower MDT

1
MOI (MIC21)

Outrigser iack FL

Outriswer sower source

14
b

LM10
(SWP16)

9

Bottom outrisger control panet

Defective outrigger control

Defective contact or discon-
nection in wiring harness
between L05 (female) (7)
and connecting point of
LM10 (male) (9) and L43

Replace

Repair or replace

OQutrigger power

source relay

<

38

M2 1
(512 white)

CICICICIC)

20-966

)@

®

[ sLioesuack switen ]
i SW4 SWE SW3 SW5 o ]
: ta|11]10f 9|8 |7|6|5|4{3]2]t :
| [ofo] [ofo] |ofo] [of0] | st !
i O O O O Neutral i
! OO0 [O10] |00 |O1O]  1ack :
! X |
N : |
(valg?u | FL switch I
. i s{alt] sws l
@ ] ;0] Pause \
i O'-O Push !
i || |
L43 (x2)  Outriceer INDIVIDUAL solenoid valve
Q) J S I
D

TKLOOb8S
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TROUBLESHOOTING

TABLE OF ERROR CODES AND TROUBLESHOOTING CODES

Displayed code | Abnormal system and detail of abnormality Problem on machine gé%:églneé

' MDTL errdr EBB | Disconnection in rear steering FREE solenoid Impossible to set rear steering to FREE EL- 95
MDTL error EBC | Disconnection in service brake Impossible to operate auxiliary brake EL- 96
MDTL error EBD | Disconnection in exhaust brake Impossible to operate exhaust brake . EL- 97
MDTL error EBF Disconnection in preheating Impossible to operate preheating EL- 98
MDTL error ECA | Disconnection in head lamp Hi relay Impossible to operate Hi beam EL- 99
MDTL error ECB | Disconnection in head lamp Lo relay Impossible to operate Lo beam EL-100
MDTL error ECC | Disconnection in side Iampbrelay Impossible to operate side lamp EL-101
MDTL error ECE Discon’nection in right turn relay Impossible to operate turn signal EL-102
MDTL error ECF | Disconnection in left turn relay Impossible to operate turn signal EL-103
MDTL error EDO | Disconnection in steering mode solenoid a gislzgses;g]e%ii%t to LOCK, travel with front EL-104
MDTL error ED1 | Disconnection in steering mode solenoid ¢ gﬁ;\;?i?ene%iiegt to LOCK, travel with front EL-105
MDTL error ED2 | Disconnection in steering mode solenoid b gﬁ;:;?ig’gii? to LOCK, travel with front EL-106
MDTL error ED3 | Disconnection in steering mode solenoid d gﬁarr‘g;?eszzgii? to LOCK, travel with front EL-107
MDTL error ED4 | Disconnection in pump merge solenoid Lack of speed when outrigger ALL switch is operated | EL-108
MDTL error ED7 | Disconnection in suspension lift Impossible to use suspension lift EL-109
MDTL error EE7 ggxggsiruiggtrol signal short circuited with Isrtr;r:r?g;elzt:(l:\t/us;%r;s e:rl;?e\;l?g;'e msﬁggiﬁ St;o operate EL-110
MDTL error EB8 | oo St el SOt et ted Wit | ek e B o ahes e to detect | gy gy
MDTL error EE9 | Disconnection in fuel sensor Fuel level unknown EL-112
MDTL error EEB éggglim[(itsyv\mcrﬁar steering LOCK limit switch/ 2331{] 32?2@5 i?%t to LOCK, travel with front EL-113
MDTL error EEE | Failure of both speedometer sensors 'L\'gé,?f’t‘igﬁg? ?,:[,ﬁrhdf'rso%lf Z’_Jfﬁg;ffé;’:ﬁ,get to EL-114
MDTL error EEF | MDT speedometer sensor failure 53%22?2@3%? to LOCK, travel with front EL-115
MDTL error EFO | Special steering failure (emergency stop mode) | Immediately stops travel EL-116
MDTL error EF1 | Reverse steering failure (emergency stop mode) | Immediately stops travel EL-117
MDTL error EF2 | Special steering failure O e o il Sana et | gl 11g
MDTL error EF3 | Reverse steering failure 1 ;ré?,\é?; \;vtiégr?:émal steering, cannot set to EL-119
MDTL error EF4 | Reverse steering failure 2 O e e tar steoring et 1o | gy 129
MDTL error EFE | Abnormality in right turn relay o S ain signal, oF impos- | g 154
MDTL error EFF | Abnormality in left turn relay ﬁ}ﬁ?e"{g":étif{;atﬂ?ﬂ ;;;L;rln signal, or impos- EL-122
(Moment limiter controller related)
0SS error E0O Abnormality in panel communication Impossible to change working mode EM- 1
0SS error EO1 Panel system error Impossible to change working mode EM- 2
0SS error E02 Abnormality in panel rotary switch Impossible to change working mode EM- 3
0SS error E10 Moment limiter system error Action impossible, stops work EM- 4
0SS error E20 Abnormality in S-NET (communication between MDTs) | Action impossible, stops work EM- 5

20-1006
®
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TROUBLESHOOTING

ACTION OF CONTROLLER AND CONDITION OF
MACHINE WHEN ABNORMALITY OCCURS

i ; : Problem that appears on Trouble-
Condition when normal Action by controller when : : 4
: [P machine when there is shooting
(voltage, current, resistance) abnormality is detected abnormality code
1) Resistance value in wiring harness | R, F2 ECMV cut relay output: | Travel possible (however, it is
between transmission controller OFF | impossible to cut off circuit
M15 (7) - chassis ground: when R or F2 are short circuit-
200 - 400 Q ing with power source)
ET-43
1) Resistance value in wiring harness | Back-up lamp relay output: Back-up lamp does not lightup
between transmission controller OFF | when traveling in reverse
M15 (8) - chassis ground:
200 -400 Q
ET-44
1) Resistance value in wiring harness | F1, F3 ECMV cut relay output: | Travel possible (however, it is
between transmission controller |- OFF | impossible to cut off circuit
M15 (15) - chassis ground: when F1 or F3 are short circuit-
200 -400 Q ing with power source)
ET-45
1) Resistance value in wiring harness | Special steering relay output: | Possible to trave! in front
between transmission controller OFF | wheel mode
M15 (16) - chassis ground:
200 -400 Q
ET-46
1) Voltage between transmission con- | R, F2 ECMV output: OFF and | Cannot travel (impossible to
troller M13 (7), (6) and chassis | cut relay ON travel even in emergency gear
ground at neutral: Max. 1V shift)
ET-47
1) Voltage between transmission con- | F1, F3 ECMV output: OFF and | Cannot travel {impossible to
troiler M13 (5), (4) and chassis | cut relay ON travel even in emergency gear
ground at neutral: Max. 1V shift)
ET-48

20-1025
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TROUBLESHOOTING

ET-10

ET-10 ATM error E32 (Abnormality in speed sensor 1) is displayed

A Check carefully that there is no one in the surrounding area before starting troubleshooting.

* Troubleshooting is carried out while the abnormality is being generated, so when the connector is
disconnected and the T-adapter is inserted, or when the T-adapter is removed and the connector is
connected again to its original position, if the error code is not displayed on the monitor, the system

has been reset.

* For disconnection, see other error code (ATM error E12).

* When there is no S-NET error.

* Before carrying out troubleshooting, check that all the related
. Cause Remedy
connectors are properly inserted.
* Always connect any disconnected connectors before going on
to the next step.
4 YES| Defective transmission Repair or
controller replace
YES Is voltage bet-
3 [ween M15 (5)
and (12) normal?
Is resistance bet- «Min. 2V NO Goto A
YES ‘(’;/99" IM)1(55) s H: Start engine.
[l (female an * Measure in AC range. : :
2 | [#12) normar? - Jack up machine with Defective contact or dis-
- outriggers and rotate connection in wiring har-
Is resistance bet- * Min. 1 MQ wheels under no load ness between M15 (female) Repair or
*» Turn starting or drive machine. (5), (12) -LM03 (11), LM02
YES | ween M15 : (12) - L104 (female) (1), (2) replace
M (female) (5) and switch OFF. NO ith Other Wi,
chassis normal? + Disconnect M15. or contact with other wiring
1 ? harness
Is resistance bet- * Min. 1 MQ Wiring harness between
ween ?pele"_’fi"w | | « Turn starting M15 (female) (5) -LM03 (1) | Repair or
:f;i';zg;i” a?r 8(2) switch OFF. NO —L104 (female) (1) shortcir- | replace
normal? ’ « Disconnect M15. cuiting with chassis ground
* 500 - 1000 Q
° L‘x{t';tao'ggg NG Defective speed sensor 1 Replace
» Disconnect speed
sensor 1 terminai L104
5 YES| Defective adjustment of Adijust
Does condition speed sensor 1
From A become normal
when speed sensor
1i j ? .
is adjusted l_ Defective speed sensor 1 Replace
« Start engine. NO
ET-10 Related electric circuit diagram
peedometer sensor |
Lower MDT %electromagvetic pickup)
]
M156 (04016) LMO3 (SWP14) L104 (X2)

Speed signal (+) @
Speed sional (-) @

@
)

TKL00605

20-1045
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TROUBLESHOOTING ET-30

ET-30 ATM error E7B (Disconnection in reverse steering compensation
relay system) is displayed

* Troubleshooting is carried out while the abnormality is being generated, so when the connector is
disconnected and the T-adapter is inserted, or when the T-adapter is removed and the connector is
connected again to its original position, if the error code is not displayed on the monitor, 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 to the next step.

Cause Remedy
3 YES Defective transmission Repair or
Is resistance bet- controller replace
YES | ween M13 .
2 I (female) (10) and [ Defective contact or
. hassi ? disconnection in wiring i
Is resistance bet- chassis normal harness between M13 Repair or
YES | ween M32 *» 200 - 400 Q NO (female) (10) - M19 (11) — | replace
(female) (2) and * Turn starting switch OFF. M32 (1)
L chassis normal? - Disconnect M13. Defective contact or
Ss:pTuaMyférvaZ%emy «Max. 1V « Any position except reverse steering mode disconnection in wiring Repair or
is interchanged with | * Turn starting NO harness between M32 replace
other relay of same switch ON. (female) (2) and chassis
type? » Disconnect M32.
« Turn starting Defective reverse steering
switch OFF. NO relay Replace
* Interchange with
other relay of same type.
» Turn starting switch ON.

ET-30 Related electric circuit diagram

Reverse steering

o compensation relay
Transmission controller

|
M13 (MIC21) M19 (S16)

Reverse steering
mode reifay \10/ \”/

Ea

—
2

ASICICICIC

TKLOOG24

20-1064
@
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TROUBLESHOOTING ET-49

ET-49 ATM error E94 (Lock-up solenoid [ECMV] short circuited with
power source) is displayed

* Troubleshooting is carried out while the abnormality is being generated, so when the connector is
disconnected and the T-adapter is inserted, or when the T-adapter is removed and the connector is
connected again to its original position, if the error code is not displayed on the monitor, the system
has been reset.

* After the abnormality occurs, if the starting switch is turned OFF and then turned ON again, and the

error code is not displayed on the monitor, 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 to the next step.

Cause Remedy
1 YES Defective transmission Repair or
Is voltage bet- controller replace
ween M13 (3), [ |
L92 (1) and Wiring harness between
chassis normal? M13 (female) (3) - LM08 | Repair or
*Max. 1V NO {4) — L92 (1) short circuit- | replace
« Disconnect M13 ing with power source
and L92.
 Turn starting switch ON.
ET-49 Related electric circuit diagram
Transmission controlter
1
Lock-up solenoid
M13(MIC21) LMO8 (SWP16) L92 (X2)
Torque conyerter
lock-up (+) @ 4 @ §
Toraue conyerter
lock-up (- 4 b @
TKLOO0B21

()
\&/



TROUBLESHOOTING

H-8 Outriggers cannot be extended or stowed

ACheck that there is no one in the surrounding area before starting troubleshooting.
* When the operation of the PTO clutch is normal.
* When the electric system is normal.
* Carry out the operation with the PTO switch at Operation 1.

YES

Is actuation of
steering normai?

20-1120
@

YES

Cause

Remedy

Is oil pressure

formed at pump
outlet port when
outrigger control

switch is turned ON?

* Min.19.1 + 0.5 MPa
{195 = 5 kg/cm?}

« All jack and slide NO

switches at neutral.

H ° Engine at high idiing.

* EXTEND/STOW switch:
Either position
(direction of defective

3 YES

Does condition
become normal
when safety valve ||
is interchanged?

NO

YES

operation)
4

Is abnormal
noise heard from
pump?

YES

5

Does condition be-
come normal when
steering, outrigger
circuit main relief
valve is adjusted?

* Amount of

adjustment for NO
1:19.9 MPa

{203 kg/cmz)

6 YES

Does condition be-
come normal when
steering, outrigger
circuit main relief
valve is replaced?

NO

Defective outrigger
individual valve or
individual cylinder

Defective safety valve

Defective outrigger
EXTEND/STOW selector
valve

Air sucked into suction
circuit

Defective adjustment of
steering, outrigger circuit
main relief valve

Defective steering,
outrigger circuit main
relief valve

Defective steering,
outrigger pump

Repair or
replace

Replace

Repair or
replace

Repair

Adjust

Replace

Replace

023502
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TROUBLESHOOTING H-114

H-114 Suspension cannot be locked or cannot be set free

* When the electric system is normal.
* When the operation of the transmission is normal.

a) Suspension cannot be locked

Cause Remedy
1 YES - | Defective suspension Repair or
Is suspension LOCK/FREE solenoid valve | replace
locked when
suspension fock 1
cylinder pilot hose
is disconnected? Defective suspension lock | Repair or
* When suspension NO cylinder replace
is lowered.
b) Suspension cannot be set free
Cause Remedy
1 YES Defective suspension lock | Repair or
Is suspension cylinder replace
LOCK/FREE
solenoid outlet
pressure normal? Defective suspension Repair or
27 +0.2 MPa NO LOCK/FREE solenoid valve | replace
{28 = 2.0 kg/cm?}
« PTO switch: Travel
« Suspension lock switch: FREE

« Engine at high idiing.

20-1139
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TROUBLESHOOTING

b) Engine water temperature gauge display stays at Hi level

Cause Remedy
YES Defective water Replace
temperature sensor
Is Hi displayed 3 YES Defective water Reol
when EO04 is -~ Is voltage bet- temperature gauge eplace
disconnected? YES | ween C79 (10) and | |
2 GND as shown in
« Turn starting . Table 1?
Is resistance .
i Defective upper MDT Rep!
switch ON. | between MO5 <Turn starting NO pp eplace
No| (female) (9) and switch ON.
GND normal? Wiring harness between
P MOS5 (female) (9) - LMO5 (3) | R i
« Min. 1 MQ epair or
. —-EL1 (11) - E04 (female) (1)
‘ Turp starting NO short circuiting with chassis replace
switch OFF. ground
» Disconnect M05 and E04.
¢) Engine water temperature gauge display does not match actual temperature
Cause Remedy
2 YES Defective water Replace
Is voltage between temperature gauge .
YES| co3 (2) and GND
as shown in Table
1?
is resistance bet- - Defective upper MDT Replace
ween E04 (male) * Turn starting NO
(1) and (2) as switch ON.
shown in Table 2?
« Turn starting i Defective water t Replace
switch OFF. NO emperature sensor
» Disconnect E04.
Table 1 Table 2
Water temperature | Voltage (V) Water temperature | Resistance value (kQ)
100°C 09-17 100°C 3.5-4.0
50°C 25-5.5 25°C 37-50

20-1219
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iELECTRICAL CIRCUIT DIAGRAM OF TURN
SIGNAL AND SWING FLASHER SYSTEMS

TROUBLESHOOTING
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TROUBLESHOOTING

E-6

* When no error code is displayed.
* Check that top fuse 26 is normal.
* 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.

a) Parking brake cannot be released (disconnection)

E-6 Parking brake cannot be released or cannot be applied

Cause Remedy
Defective contact or discon-
3 YES nection in wiring harness Repair or
. between top fuse 26 -C20 | replace
o G761 -F21 mat 1)
2 (3) and chassis B Defective contact or discon-
normal? nection in wiring harness bet- R
Is resistance bet- ) ween P21 (male) (3) — CP6 (11) | Repair or
YES | ween L73 {female) eMax. 1Q NO - CR3 (5) - R04 (4) - (slip ring) | replace
1 [| 2 and chassis « Turn starting switch OFF. o oy o0 (1)
normal? » Disconnect L73. B
- . ; Defective contact or discon- .
Is resistance blet- ; «Max.1Q Ground L73 (female) (1) to chassis. nection in wiring harness Repair or
ween terminals o » Turn starting NO between L73 (female) (2) - | replace
Pr211 (fer}‘lalTe)bals 2 switch OFF. L70 (14) - chassis
shownin ‘able 17 | | . bisconnect L73.
* Turn starting Defective parking brake
switch OFF. NO switch Replace
« Disconnect P21.
Table 1 {Resistance value between terminals of P21 (female) and
parking brake switch}
P21 (female) terminal | Auxiliary Parking OFF
Between (1} -(2) | Max. 1Q | Min. 1 MQ | Min. 1 MQ
Between (1) - (3) | Min. 1 MQ | Min. 1 MQ | Max. 1Q
Between (2) - (3) | Min. 1 MQ | Min. 1 MQ | Min. 1 MQ
b) Parking brake cannot be applied (short circuit with power source) .
Cause Remedy
Defective parking brake
1 YES switch Replace
Is voltage between ({internal short circuit)
P21 (male) (3), L73 | | Wirina h bet P21
female) (1) and iring harness between
f:hassi:)n(ozmaﬁ (male) (3) ~ CP6 (11) ~ CR3 (5) )
: ~R04 (4) — (slip ring) - L04 (4) | Repair or
«Max.1V NO ~L70 (4) {-L74 (female) (1)} - | replace

« Disconnect P21
and L73.
« Turn starting switch

ON.

C73 (female) (1) short circuit-
ing with power source

20-1335
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TROUBLESHOOTING

E-19

E-19 Side lamp, tail lamp, license lamp do not light up or do not go out

a) Side lamp, tail lamp, license lamp do not light up (disconnection)

* When no error code is displayed.
* When none of 4 side lamps and license plate lamp light up (when each lamp bulb is normal).
* When head lamp Lo beam is normal.
* When turn signal lamp flashes.

* 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.
* Check that top fuse 17 is not blown.

(If the fuse is blown, check for a short circuit with the chassis ground between top fuse 17 - C20 (3) -
1) - lighting switch combination B1, and hetween lighting switch combination B5 - C99

2,

€82 (9) - €99 (

LRV v R Y

(5)-C82(9) -

SVVill:

C04 (5).)

* Check that bottom fuse llI-2 is not blown.

(If the fuse is blown, check for a short circuit with the chassis ground between bottom fuse ilI-2 - M27

[ E=2R 104

(3), and between M27 (5) — M20 (7) - LM04 (12) - L45 (8) — L46 (3) or L51 (3).)

YES

Cause

Remedy

Does condition
become normal
when side lamp -1
relay is inter-
changed?

« Side lamp relay:
ON

NO|

20-1354
®

4YES

Is voltage between
connectors of L53
(female} (1), L55

YES | (female) (4), L52
(female) (4), L51
(female) (3), L46
(female) (3) -
Is voltage chassis normal?
YES | between M27 (3) | {  Side lamp NO
] and chassis switch: ON
2 normal? «20-30V
Is resistance bet- *20-30V
ween €99 (male)
(1) and (5) NO
normal?
«.Disconnect C99.
= Side lamp switch:
ON:Max. 1@  NO
OFF: Min. 1 MQ

Defective side lamp relay

Defective contact or discon-
nection in wiring harness
between lighting combi-
nation switch B5 — C99 (5) -
C82 (12) - C04 {female) (5)

Defective contact or discon-
nection in wiring harness
between L53 {female) (1), L55
(female) (4), L52 (female) (4),
L51 (female) (3), L46 (female)
(3) — L45 (8) - LM04 (12) - M20
(7) - M27 (female) (5)

Defective contact or discon-
nection in wiring harness
between bottom fuse HlI-2
and M27 (female) (3)

Defective lighting
combination switch

Replace

Repair wiring
harness or
replace

Repair wiring
harness or
replace

Repair wiring
harness or
replace

Replace

023502



TROUBLESHOOTING

E-51¢)

E-51 ¢) Defective heatihg (impossible to adjust air temperature)

Note: If any connectors are removed for inspection, connect them securely after completing repairs.

* Check that top fuses 7, 17, and 20 are normal.

* 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.

1 YES

Cause

Remedy

Failure in motor actuator,

When starting
switch is turned ON
and fan switch is
turned ON (Lo, Mi,
or Hi),do 1-5 green

YES

link, or water valve

and orange LEDs |~ Interference
light up according
to operation of tem- 2
perature regulator Is there anything
switch to display air _l obstructing
temperature? Continues to actuation of link or 3YES
« Check air No| flash l actuator — Goto A
(interference or Is there continuity
terpperature . catching of link)? in 6 wires (orange,
adjustment display - blackwhite, biack/red,
(LED). *Tu rn starting white/blue, brown/
switch OFF. NO| vellow, greenyeliow/
* Remove connectors | red) between .
(2) (C74), (8), (23). connector (8) and Defective contact or
connector (23)? disconnection at location
NOj where continuity is
defective
- - 5 YES Defective motor actuator
When inspection
motor actuator is
connected to conne-
Y4ES ctor (8) and discon- [
Is mutual short cir- nected connector is
cuiting and short connected, does it
circuiting with cha- work normatly? Defective control amp
From A 1 ssis ground normal NO

for 6 wires between
connector (8} and
connector (23)?

Short circuit in defective

NO

wiring harness

Repair location
of failure or
replace

Remove inter-
ference or repair
or replace failed
part

Repair location
of disconnection

Replace motor
actuator

Replace control
amp

Repair location
of short circuit,
then carry out
final actuation
check. If actua-
tion is defective,
replace control
amp

023502
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DISASSEMBLY AND ASSEMBLY

SPECIAL TOOL LIST

| £
Component Symbol Part No. Part Name g Eé § Nature of work, remarks
i
= >
. . £2| Press fitting of wheel hub
Final drive J 797T-423-1190 | Push tool 1IN|O gg seal g
28
790-101-2501 | Puller 1
*790-101-2510 | - Plate 1
1 *790-101-2620 | - Leg 2 -
«790-101-2570 | « Plate 4 -‘E’
+790-101-2560 | « Nut 2 ?
@ | Disconnection of shaft
Center slwivel joint T . 790'101'2660 d Adapter 2 | and rotor
nnaar~bhio R By
assetiivly ’ 2 7977-423-1180 | Plate 1|NJO "é‘
01050-51035 | Bolt 3 2
3 | 790-201-2640 | Plate 1 g
4 790-201-2750 | Push tool 1
5 790-101-2101 Puller (30 t) 1
790-101-1102 Pump 1
1 790-502-1003 | Cylinder repair stand | 1 Disassembly, assembly of
790-101-1102 Pump 1 hydraullc cyllnder
Socket (width Suspension lock
790-302-1280 | 5¢ross flats: 55) 1 cylinder
Removal,
Socket (width . . installa-
2 | 790-302-1480 | Socketiwmidth 11| N Steering cylinder |tion of
nylon nut
Socket (width Outrigger slide
792-535-2340 . 1 cylinder
across flats: 36) Jib rotation cylinder
) 790-201-1702 Push tool kit 1
Suspension lock -
cylinder assembly * 790-101-5021 | « Grip 1
Steering Cy“nder *01010-50816 * Bolt 1 >
assembly -g Suspension lock
»790-201-1761 | « Push tool 1 S cylinder
Outrigger slide ul 3 @ | Steering cylinder
assembly ; Outrigger slide E{Srs\s of
. , , +790-201-1751 | » Push tool 1 Z| cylinder 9
Jib rotation cylinder £ | (X, H-shaped) coil
assembly 5 bushing
# 1 Jib rotation
Jib lock cylinder * 790-201-1731 | + Push tool 1 S | cylinder
assembly 2
» 790-201-1711 | * Push tool 1 Jib lock cylinder
790-201-1500 | « Push tool kit 1
» 790-101-5021 | « Grip 1
» 01010-50816 | < Bolt 1
Suspension lock
* 790-201-1570 | « Plate 1 cylinder
4 Steering cylinder
Outrigger slide E{gf‘s
* 790-201-1560 | « Plate 1 cylinder fd 9 t
(X, H-shaped) ot dus
seal
Jib rotation
+ 790-201-1540 | « Plate 1 cylinder
» 790-201-1520 | - Plate 1 Jib lock cylinder

W
®
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DISASSEMBLY AND ASSEMBLY

ENGINE FRONT SEAL

Crankshaft pulley mounting bolt (3) :
276.85 = 31.85 Nm {28.25 + 3.25 kgm}

Crankshaft pulley mounting bolt () :
176.4 £ 19.6 Nm {18 + 2.0 kgm}

* Using tool A2, press fit the oil seal.
Oil seal press-fitting tolerance a : *) mm

s0 \o5 Oil seal lip: Fill 50 — 80% of space at
lip with heat- resistant long-life grease
(G2-LI-S) (Kyodo Grease Martemp ET-
130 or equivalent)

30-28

Dowel »in

DLLOT150

I

CEL00291
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DISASSEMBLY AND ASSEMBLY

ENGINE

INSTALLATION OF ENGINE
ASSEMBLY

Carry out installation in the reverse order to re-
moval.

Replace the O-rings and gaskets with new parts.
When using the parts again, check carefully that
there is no damage, settling, cracks, or other de-
terioration.

Drive shaft mounting bolt :
110.25 £ 12.25 Nm {11.25 + 1.25 kgm}

Damper mounting bolt :
66.15 £ 7.65 Nm {6.75 + 0.75 kgm}

0 \oEngine mount bolt thread :
Thread tightener (LT-2)

Engine mount bolt :
382 + 39 Nm {39 £ 4.0 kgm}

Refilling with water

Add water to the specified level. Run the engine
to circulate the water through the system. Then
check the water level in the reserve tank again.

30-47
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

7. Oil temperature sensor

Remove oil temperature sensor (13-1). " =) £ 13-1
8. Piping o7l T
1) Remove lubrication tube (14). {// l) —|| & b
2) Remove tubes (15) and (16). N —
I
P

===
2 @ CELO{ 122

3) Remove engine tube (17), then remove PTO
tube (18).
4) Remove tube (19).
) Remove Hi/Lo tube (20).
6) Remove breather hose {21).

9. Transmission control valve assembly
Using eyebolts (2), sling transmission control
valve assembly (22), then remove 13 mounting
bolts (23), and lift off.
* Do not remove the 2 bolts marked 3.

CELOT124

10. Hi/Lo and 2WD/4WD valve assembly
Remove Hi/Lo and 2WD/4WD valve assembly (24).

11. Couplings
Remove couplings (25) and (26).

CELOI125

30-66
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DISASSEMBLY AND ASSEMBLY TRANSMISSION

ASSEMBLY OF TRANSMISSION
ASSEMBLY

* Clean all parts, and check for dirt or damage be-
fore assembling.

1. Middle case - »
1) Set torque converter assembly (225) to block U

2) Using eyebolts @, set middle case (224) to
torque converter assembly, then tighten
mounting bolts (223).

70\ Mounting bolt:
Thread tightener (LT-2)

Mounting bolt :
110.25 = 12.25 Nm {11.25 + 1.25 kgm}

) 215
CELO1334

CELO1335

2. Rear case assembly
1) Assembly of rear case assembly 991 999
i) Using push tool &, press fit rear case \ %
outer race (222) to rear case (221).

? 7

CEL01336

11} Using push tool, press fit oll seal {(220) and
dust seal (219) to rear case (221) to posi- 220 219 ?
tions a and b.

* Press-fitting dimension a: /
11.0+£0.2mm 2 =t
Press-fitting dimension b: 2
3.0+0.2mm i m

0\ Seal lip : Grease (G2-LI) Ji ﬂ
iii) Install plate (218).

L r

CEL01337

30-85
®
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

xxiii) Install seal rings (54), (55), and (56) to
shaft.
* Coat the outside circumference of the
seal ring with grease (G2-LI) and take
care not to install it off center.

2) Usingtool D2, blow airin from oil hole of shaft
and check that each clutch works.

*  If the gear is held in position when air is

blown in, the clutch is working normally.

* Air pressure: 0.5 - 0.6 MPa {5 - 6 kg/cm?}

3) Raise 3rd and REVERSE clutch assembly (53)
and install to middle case.

* There is danger that the seal ring at the
tip of the shaft may be damaged, so be
careful not to interfere with the other
gears, and remove slowly.

19. Tubes
Fit O-rings and install tubes (52).

20. Front cover
1) Install outer races (51) to front cover (49).

30-104

CDLO1386
ird ird R
R
\ s
D1
CELO{387

[:::::::
CELO1138

CELO1137

49

81

CEL0O1136
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION CONTROL VALVE

LOWER VALVE ASSEMBLY

CDLO1066

30-124
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DISASSEMBLY AND ASSEMBLY

AXLE

ASSEMBLY OF AXLE
ASSEMBLY

1.

Remove, bushing, thrust washer, seal
1) Assemble retainer (77), then using push tool,

press fit bushing (76) to axle housing (73).

* Press fit the bushing so that the oil groove
in the end face of the bushing is in the
direction shown in the diagram on the
right. »

* Press fit the bushing to a point where it
pushes the retainer in fully.

0\ Inside face of bushing: Molybdenum
disulphide lubricant (LM-G)

2) Knock pin (78) into axle housing.
* Set the large chamfered end at the hous-
ing end and knock the pin in completely.

0 \5 Pin (housing end):
Thread tightener (LT-2)

3) Install thrust washer (75) and seal (74).

0 \5 Thrust washer, seal: Molybdenum
disulphide lubricant (LM-G)

Rushing, oil seal
1) Using push tool, press fit bushing (72) to axle
housing (73).
* Check that the verticai misaiignment at
the bushing press-fitting portion is less
than 0.1 mm.

0 \o, Inside surface of bushing : Oil (AX075)

2) Using push tool, press fit oil seal (71) to axle
housing (73) so that it is dimension a.
* Dimensiona:5.5+0.2mm

0\, Oil seal press-fitting portion :
Thread tightener (Seal end 242)
70\, Lip of oil seal : Grease (G2-L1)

15 CEL00454

Rearﬁ

Press fit oil geroove in end face
is in this direction (bushing)

DLLOT187

CEL00456

i

CEL0O0458

CEL00457

30-143
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DISASSEMBLY AND ASSEMBLY

DIFFERENTIAL

Tooth contact Cause

Procedure for adjustment

Bevel pinion is too
close to bevel gear.

CEL00925

. Increase shims at bevel pin-

ion to move away from bevel

gear. 2
. Move bevel gear closer to -
bevel pinion and adjust
backlash correctly.. :
4 L coroosas

CEL00928

nce shimes at hevel ninion
ce snims at bevel pinion

to bring closer to bevel gear. y
. Move bevel gear further =
away from bevel pinion and
adjust backlash correctly. t
{ CDL00924

Bevel gear is too far

from hoval nininn
oM peve:r pinich.

CELO0827

. Move bevel gear closer to

. Increase shims at bevel pin-

ion to move away from bevel

gear.

bevel pinion and adjust
backlash correctly.

A
2
-
3
{ CDL00928

* When adjusting the bevel gear, move shims from one position to the other. Always keep the same

total shim thickness on the left and right.

11. Cotter pin
Install cotter pins (3) for locking left and right
adjustment rings.

*
*

Bend the cotter pin securely.

If the cotter pin does not match the hole in
the cap, rotate the adjustment ring in the di-
rection of tightening to

align.

12. Adjustment boit
1) Screw in adjustment bolt (2} until it contacts

rear face of bevel gear.

2) Turn back adjustment bolt 1/4 turns and

tighten locknut.

* This gives a clearance of 0.25 — 0.50 mm
between the tip of the adjustment bolt and
the bevel gear.

Locknut :
220.5 = 24.5 Nm (22.5 + 2.5 kgm)

30-162

CEL00931

. : © 7. CEL00932

023502



023S02

DISASSEMBLY AND ASSEMBLY

WHEEL BRAKE AIR MASTER

Connector
Fit gasket and install connector (43) and joint bolt
(42).
* Tighten the joint bolt temporarily.
(Install to the machine and tighten fully after
bleeding the air from the system.)

Joint bolt (temporary tightening torque) :
5.39 + 1.47 Nm {0.55 + 0.15 kgm}

Joint bolt (final tightening torque) :
9.8+ 1.96 Nm {1+ 0.2 kgm}

Connector
Fit O-ring and install connector (41), then install
snap ring (40).

Plug
Install plug (39) and cap (38).

Plug : 9.8 = 2.94 Nm {1 + 0.3 kgm}

Rod
1) Assemble rod (37).
2) Install retainer (36).

G %m ] Retainer:
13.72 + 5.88 Nm {1.4 + 0.6 kgm}

Switch assembly
Install shim (35) and switch assembly (34).

Switch assembly :
’ 29.4 + 4.9 Nm {3 = 0.5 kgm}

Pin
Install pin (32) to push rod (33).

Piston assembly
1) Install back-up ring {31) and packing (30) to
piston (22).
2) Assemble valve seat (29) and spring (28), and
install snap ring (27).
3) Install seals (26) and (25) to retainer (21).
* Install seals (26) and (25) facing in the di-
rection shown in the diagram on the right.
* Fill the lip of seal (25) with grease (silicon
grease G40M).

70\ Seal (26) : Oil (silicon oil)

e 1 T 1

4

0000

oI

=

o0

1

G|

l CELO1412

30-181
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DISASSEMBLY AND ASSEMBLY

CENTER SWIVEL JOINT

10.

11.

. Install oil seal (15) and snap ring (14) to rotor (11).
70 \5 Oil seal : Grease (G2-LI)

. Install 9 slipper seals (13) to rotor (11).

. Install rotor (11) to shaft (12).
(0 \o Contact surface of rotor and shaft :
' Grease (G2-LI)
. Fit O-ring and install shaft (4).
s\ Mounting bolt : Thread tightener

{1l nnditn DD Ao acecefurnlo
V=S 1

ctite 262 or equivalent)
Mounting bolt :
66.15 + 7.35 Nm {6.75 + 0.75 kgm}

- Install oil seal (10), back-up ring (9), and O-ring

(9) to spacer (8).

. Fit O-ring and install spacer (8).

s\ Contact surface of shaft : Grease (G2-LI)

Mounting bolt:
66.15 + 7.35 Nm {6.75 + 0.75 kgmy}

. Install grommet (7) to rotor (3).
. Install 7 seals (6) and 3 seals (5) to rotor (3).

. Install rotor (3) to shaft (4).

{0\ Contact surface of rotor and shaft :
Grease (G2-LI)

Install cover (2).

Mounting bolt :
66.15 + 7.35 Nm {6.75 + 0.75 kgm}

0 \= Contact surface of shaft : Grease (G2-LI)

Install cover (11).

Mounting bolt :
66.15 + 7.35 Nm {6.75 + 0.75 kgm}

30-201
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DISASSEMBLY AND ASSEMBLY OUTRIGGER SLIDE CYLINDER (X-SHAPED)

REMOVAL OF OUTRIGGER SLIDE
CYLINDER ASSEMBLY (X-SHAPED)

& Set the parking brake switch to PARKING.

A Extend the outrigger of the cylinder to be re-
moved to a point approx. 100 mm before the
end of its stroke, and put the outriggers lightly
in contact with the ground.

Remove cotter pin (1) of cylinder head end, then

remove pin (2).

* When removing the pin, support the bottom

of the cylinder at the head end on a block in
order to prevent the cylinder from causing CELOO0125
damage to the grease nipple.

* After removing, run the engine and retract the

-_—3

cylinder.
2. Disconnect hoses (3) and (4) from cylinder bot-
tom end. '
3. Remove cotter pin (5) from cylinder bottom end, .
then remove pin (6). [x 2] ) N

4. Sling bottom end of cylinder.

* Setblock (1) under cylinder inside outrigger
(7). Choose block height to make cylinder
horizontal.

5. Passcylinder through inside of outrigger and pull
out to outside. /\//

* The cylinder head is stepped, so push down CELOO126
the bottom end and pass the head end
through.

6. Sling outrigger slide cylinder assembly (8) again
outside outrigger, then lift off.

Outrigger slide cylinder assembly : 55 kg

INSTALLATION OF OUTRIGGER
SLIDE CYLINDER ASSEMBLY
(X-SHAPED)

« Carry out installation in the reverse order to re-
moval.

A When aligning the position of the pin hole,
never insert your fingers in the pin hole.

0 \o Outrigger slide cylinder pin portion :
Grease (G2-LI)
* Bend the cotter pin securely.

« Refilling with oil (hydraulic tank)
Run the engine to circulate the oil through the
system. Then add oil to the specified level.

+ Bleeding air
Bleed the air from the cylinder.
For details, see TESTING AND ADJUSTING, \
Bleeding air.

CELOO128
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DISASSEMBLY AND ASSEMBLY

PEDAL CONTROL PPC VALVE

REMOVAL OF PEDAL CONTROL
PPC VALVE ASSEMBLY

&) Set the parking brake switch to PARKING.
1. Remove cover (1).
2. Disconnect PPC hoses (2), (3}, (4), and (5).
* There is numbered tape stuck to the PPC
hoses, so fit a tag with the same number to
the PPC valve.

3. Remove pedal control PPC valve assembly (6).

INSTALLATION OF PEDAL CON-

TROL PPC VALVE ASSEMBLY
« Carry out instaliation in the reverse order to re-
moval.

» Refilling with oil (hydraulic tank)
Run the engine to circulate the oil through the
system. Then add oil to the specified level.

CELO0097

Numbered tape

i

DKLO1178
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DISASSEMBLY AND ASSEMBLY

SWING CONTROL VALVE

REMOVAL OF SWING
CONTROL VALVE ASSEMBLY
A Set the parking brake switch to PARKING.
1. Remove covers (1), (2), and (3) at left side of re-
volving frame.
* Disconnect wiring connectors (R15, R33, R34,
R35) from inside the cover.

2. Disconnect 7 hoses (4) and tube (5).

* After disconnecting the hoses, fittags to dis-

tinguish them.

3. Remove swing valve (6).

INSTALLATION OF SWING

CONTROL VALVE ASSEMBLY
« Carry out installation in the reverse order to re-
moval.

- Refilling with oil (hydraulic tank)
Run the engine to circulate the oil through the
system. Then add oil to the specified level.

30-258
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DISASSEMBLY AND ASSEMBLY WINCH CLUTCH VALVE

REMOVAL OF WINCH CLUTCH
VALVE ASSEMBLY

A Set the parking brake switch to PARKING.

A Release the remaining pressure inside the accu-
mulator. - '
For details, see TESTING AND ADJUSTING,
Measuring and adjusting oil pressure.

1. Remove side cover (1) at right side of revolving
frame.

2. Disconnect 6 hoses (2) and 2 tubes (3).
* After disconnecting the hoses, fittags to dis-
tinguish them.

N

3. Pull out pin of rod (4) and disconnect. ‘.A:@)‘\=\; h
Pl 5
4. Remove winch clutch valve assembly (5). X §%=@-E@
oS s gy e—

0 r!‘:

CELO0041

INSTALLATION OF WINCH
CLUTCH VALVE ASSEMBLY

- Carry out installation in the reverse order to re-
moval.

* Bend the cotter pin securely.

+ Refilling with oil {hydraulic tank)
Run the engine to circulate the oil through the
system. Then add oil to the specified level.

CEL00042
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DISASSEMBLY AND ASSEMBLY JIB POWER TILT CYLINDER
2) Put piston rod assembly (6) on block (@, and
set to tool U29. uio b
I =

3) Using tool U30, remove nylon nut (11).

4) Remove shim (12).

-

)} Remove piston assembly (13).

6) Disassemble piston assembly as follows.
i) Remove wear ring (14).
ii) Remove piston ring (15).
* Put a screwdriver in contact with the
piston ring, hit with a hammer to cut
the ring, then remove the ring.

4. Cylinder head assembly
1) Remove cylinder head assembly (16) from pis-
ton rod (17).

30-298

CELO1076
V] 1 12
/g“_‘a
4|
Jh —
1
|
Hl 13 ceLoto77
12

cbLo1078

CDLOTO79

023502



023S02

DISASSEMBLY AND ASSEMBLY

MAIN WINCH, AUXILIARY WINCH

10.

11.

12.

. Remove cover (10) at rear left of revolving frame.

% For the auxiliary winch motor, remove the
cover at the rear right of the revolving frame.

- Raise boom and tilt jib (main winch only).

Remove springs (11) and drum roller (12).
* Before disconnecting, measure the instalied

dimension of the spring.

Remove winch brake caliper assembly. For de-
tails, see REMOVAL OF WINCH BRAKE CALIPER
ASSEMBLY.

Using tool X1, keep winch assembly (13) horizon-
tal and remove from revolving frame.
Main winch assembly : 600 kg

Auxiliary winch assembly : 470 kg

INSTALLATION OF MAIN
WINCH, AUXILIARY WINCH AS-
SEMBLY

Carry out instaliation in the reverse order to re-
moval.

Spring mounting locknut :
110.25 £ 12.25 Nm {11.25 + 1.25 kgm}

Winch assembly mounting bolt :
548.8 + 58.8 Nm {56 + 6 kgm}

Refilling with oil (hydraulic tank)
Run the engine to circulate the oil through the
system. Then add oil to the specified level.

Bleeding air
Bleed the air from the piping. For details, see
TESTING AND ADJUSTING, Bleeding air.

CEL00379

CEL00380
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DISASSEMBLY AND ASSEMBLY

BOOM

6. No. 1 telescope cylindér assembly
1) Sling No. 1 telescope cylinder (11) at 2 places
(front and rear).

2) Remove mounting bolts (12) of cylinder bot-
tom.

3) Remove 2 covers (13), then using tool (), re-
move 2 pins (14).

4) Remove No. 1 telescope cylinder assembly
(11) from 2nd boom assembly.

7. 3rd boom assembly
1) Remove 4th boom retraction sheave (19).

2) Remove 4th boom extension rope mounting
nuts (15) (4 places).
* Before disconnecting the rope, check the
mounting dimensions of the nuts.

3) Remove mounting bolts and nuts {16) at No.
2 telescope cylinder head end.

30-332-4
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DISASSEMBLY AND ASSEMBLY

BOOM

7) Install head mounting bolts (16) of No. 2 tele-
scope cylinder.
* Tighten the mounting bolts by hand to a
point where the bolts contact, then tighten
the locknut.

0 \s Mounting bolt:
Thread tightener (LT-2)

8) Install 4th boom extension rope mounting
nuts (15) at 4 places.
*  When installing, set the nuts to the mount-
ing dimensions measured when discon-
necting.

9) Install 4th boom retraction sheave (19).

s0\5 Sheave pin portion: Molybdenum
disulphide
lubricant (LM-G)

5. 2nd boom
1) Install 4 left and right pads (52) and 4 plates
(89) to front of 2nd boom assembly (8).
* For details of the shim adjustment, see
ltem 1 above.

0 \5 Mounting bolt :
59 -74 Nm {6.0 - 7.5 kgm}

nstall 4 left and right pailets (60} and 2 top
pads (61) to rear of 2nd boom assembly (8),
and 2 left and right pads (91), 2 top pads (90),
and 2 bottom pads (62) to rear center.

* For details of the shim adjustment, see
ltem 1 above.

0\ Mounting bolt :
Thread tightener (LT-2)

Mounting bolt :
7.85-9.81 Nm {0.8 - 1.0 kgm}

CWL01988
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DISASSEMBLY AND ASSEMBLY

OPERATOR'S CAB

11. Remove covers (30) and (31) from rear left inside
compartment.

12. Remove dashboard top cover (32).

13. Disconnect wiring connectors (C81), (C82), and
(C83) (33) from inside dashboard.

14. Remove swing lock lever (34) and air duct (35).

30-348
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DISASSEMBLY AND ASSEMBLY

REAR HOSE REEL

REMOVAL OF REAR HOSE REEL
ASSEMBLY

&\ Set the parking brake switch to PARKING.

A Lower the work equipment to the ground com-
pletely and stop the engine. Then loosen the oil
filler cap slowly to release the pressure inside
the hydraulic tank.

1. Disconnect hose (1).

* The disconnected hose is under the force of
the spring, so tie a rope to the hose, then
gradually loosen the rope and wind on to the
rear hose reel.

2. Disconnect hose (2).

3. Remove rear hose reel assembly (3).

INSTALLATION OF REAR HOSE
REEL ASSEMBLY

- Carry out installation in the reverse order to re-
movai.

1
1|
* Wind 3 or 4 turns in the direction shown in
the diagram on the right, then install the hose.

« Refilling with oil (hydraulic tank)
Run the engine to circulate the oil through the
system. Then add oil to the specified level.

CEL00421
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MAINTENANCE STANDARD AXLE
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard | Clearance
. | Clearance between king size Shaft Hole clearance limit
+ | pinand bushing 62 0 +0.151 | 0.098 - 02
-0.019 +0.098 0.170 :
Clearance between U-joint 0 +0.385 0.231 -
2 | (inside) and bushing 55 ~0.019 +0.231 1.404 0.4 Replace
3 Clearance between U-joint 55 0 +0.385 0.231 - 0.4
(outside) and bushing -0.019 +0.231 0.404 :
a Clearance between tie rod 30 -0.020 +0.117 0.100 - 0.2
pin and bushing -0.041 +0.080 0.157 :
Standard size Tolerance Repair limit Replace.
5 | Thickness of king pin (top) However, if
thrust washer 5 0 48 end play of
~0.1 . king pin in ver-
_ tical direction
. . . ' is less than
6 Thlcknr:ass of kmrg‘; pin (bot- 7 0 6.8 0.25, it can be
tom) thrust washer -0.1 used again
Standard size Repair limit
2 | End play of king pin in ver-
tical direction 0.01-0.15 0.25
8 Standard shim thickness 1.0 Adjust
for king pin :
9 Standard shim thickness 1.163

for final drive hub
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MAINTENANCE STANDARD

HOOK

HOOK
MAIN HOOK

™

AUXILIARY HOOK

4
@l
5
‘\ ] "/
3 Z
2
SDLO0554
Unit: mm
No. Check item Criteria Remedy
Standard size Repair limit
1 | Opening of main hook
210.0 215.0
2 | Wear of main hook 139.5 135.5
3 Diameter of main hook 2 Replace
sheave groove 352.0 348.0
4 | Opening of auxiliary hook 95.0 97.5
5 | Wear of auxiliary hook 60.0 58.2
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OTHERS

JIB

JiB

(MACHINES WITH POWER TILT)
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