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| ntroduction

Thismanual describes correct adjustment and servicing procedures
for Whesl type self- propelled Elevation work platforms:
SP18A/ISP60, SP21A/ISP70 and SP21AJ/1 SP70J
in order to ensurethe most effective use of superb performance
and excellent featuresfor your satisfaction.

Read this manual carefully and under stand the descriptions correctly
before making any repair or maintenance works.

Always be sure of the following items
when conducting repair or maintenance works.
® Useonly the spare partsapproved by the manufacturer,
particularly for load- supporting and safety- related components.
® Do not make any modifications to the machine
without obtaining the manufacturer’s approval.
The design check, the manufacturing check aswell as
the practical test should be conducted by the approved agent,
if the modification which would affect the stability, strength or
performance of the machineis made.

Please, notethat the numerical valuesin this manual
may be subject to change due to engineering improvement.

Service Division
Aichi Corporation
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SP18A / | SP60 Specifications

Model SP18A / I SP60
Weight Gross weight 12,300 kg 27,120LBS
Maximum tire loading force 9,800 kg 21,610 LBS
Maximum tire ground contact pressure 7.0 kglen? 100 PSI
Gradesbility 45 % (24 degrees) <
Maximum allowabletilt angle 5 degrees <
Maximum allowable wind speed 12.5 meters/ second 28 MPH
Diesel Model Isuzu AU-4LE2XY BB-01 <
engine Total displacement 2,179 cc 133.0in®
M aximum output power 41.1 kw / 2,200 rpm 55.1 HP/ 2,200 rpm
Maximum output torque 207 N- m/ 1,600 rpm 153 ft- Ibs/ 1,600 rpm
(21 kg-m/ 1,600 rpm)
Fuel tank capacity 150 liters 39.6 gallons
Engine oil capacity 7.6 ~10.3 liters 2.00 ~ 2.72 gallons
Coolant capacity 8.6 liters 2.27 galons
Battery DC12V / 70Ahx 2 <
Enginerpm Low (Idling) 1,020 rpm <
Mid 1,300 rpm <
High 2,200 rpm <
Platform Specific working load 227 kg or 500 LBSor
2 persons + Tools (67 kg) 2 persons + Tools (148 LBS)
Maximum allowable side force 41 kg 90LBS
Maximum floor height 18 meters 59ft — 1in
Maximum work radius 16.7 meters 54ft —9in
Rotation angle 180 degrees <
Boom Boom length 6.905 ~ 16.625 meters 22ft- 8in ~ 54ft- 7in
Boom angle - 12 ~ 70 degrees <
Rotation angle 360 degrees (Continuous) <
Tires Type Foam filled tire <
Size 15x19.5 <
Actuating Boom elevation Up 40+ 6 seconds <
speed (with the boom fully retracted) Down 40+ 6 seconds <
Boom telescope Out 35+ 5 seconds <
In 30+ 5 seconds <
Boom rotation CwW 80+ 12 seconds <
(with the boom fully retracted) CCW 80+ 12 seconds <
Platform rotation CW 15+ 5 seconds <
CCW 15+ 5 seconds <
Horizontal movement Out 200+ 30 mm/second 7.9+ 1.2 inches/second
In 200+ 30 mm/second 7.9+ 1.2 inches/second
Vertical movement Up 200+ 30 mm/second 7.9+ 1.2 inches/second
Down 200+ 30 mm/second 7.9+ 1.2 inches/second
Traveling High speed Forward 5.5+ 0.8 km/hour 3.42+ 0.50 MPH
Reverse 5.5+ 0.8 kmvhour 3.42+ 0.50 MPH
Mid speed Forward 2.8+ 0.4 kmvhour 1.74+ 0.25 MPH
Reverse 2.8+ 0.4 kmv/hour 1.74+ 0.25 MPH
Low speed Forward 1.3+ 0.2 km/hour 0.81+ 0.12 MPH
Reverse 1.3+ 0.2 km/hour 0.81+ 0.12 MPH
Hydraulic Hydraulic oil Tank capacity 150 liters 39.6 gallons
system Recommended ail Shell Tellus oil T22 <
Specific pressure Travelling system 340 kg/cm? 4,840 PS|
Boom functions 210 kg/cn? 2,990 PSI
Platform rotation, 140 kg/cm? 1,990 PSI
Steering functions
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SP21A / 1 SP70 Specifications

Model SP21A/1SP70
Weight Gross weight 14,500 kg 31,970LBS
Maximum tire loading force 11,400 kg 25,130 LBS
Maximum tire ground contact pressure 8.0 kg/en? 114 PS
Gradesbility 45 % (24 degrees) <
Maximum allowabletilt angle 5 degrees <

Maximum allowable wind speed 12.5 meters/ second 28 MPH
Diesel Model Isuzu AU-4LE2XY BB-01 <
Engine Total displacement 2,179 cc 133.0in®
M aximum output power 41.1 kw / 2,200 rpm 55.1 HP/ 2,200 rpm
Maximum output torque 207 N- m/ 1,600 rpm 153 ft- Ibs/ 1,600 rpm
(21 kg-m/ 1,600 rpm)
Fuel tank capacity 150 liters 39.6 gallons
Engine oil capacity 7.6 ~10.3 liters 2.00 ~ 2.72 gallons
Coolant capacity 8.6 liters 2.27 galons
Battery DC12V / 70Ahx 2 <
Enginerpm Low (Idling) 1,020 rpm <
Mid 1,300 rpm <
High 2,200 rpm <
Platform Specific working load 227 kg or 500 LBSor
2 persons + Tools (67 kg) 2 persons + Tools (148 LBS)
Maximum allowable side force 41 kg 90 LBS
Maximum floor height 21 meters 68ft — 11in
Maximum work radius 18.6 meters 61ft — 0in
Rotation angle 180 degrees <
Boom Boom length 8.440 ~ 20.190 meters 27ft- 8in ~ 66ft- 3in
Boom angle - 12 ~ 70 degrees <
Rotation angle 360 degrees (Continuous) <
Tires Type Foam filled tire <
Size 15x 19.5 <
Actuating Boom elevation Up 40+ 6 seconds <
speed (with the boom fully retracted) Down 40+ 6 seconds <
Boom telescope Out 45+ 7 seconds <
In 35+ 5 seconds <
Boom rotation CwW 90+ 12 seconds <
(with the boom fully retracted) CCW 90+ 12 seconds <
Platform rotation CW 15+ 5 seconds <
CCw 15+ 5 seconds <
Horizontal movement Out 200+ 30 mm/second 7.9+ 1.2 inches/second
In 200+ 30 mm/second 7.9+ 1.2 inches/second
Vertical movement Up 200+ 30 mm/second 7.9+ 1.2 inches/second
Down 200+ 30 mm/second 7.9+ 1.2 inches/second
Traveling High speed Forward 5.5+ 0.8 km/hour 3.42+ 0.50 MPH
Reverse 5.5+ 0.8 kmvhour 3.42+ 0.50 MPH
Mid speed Forward 2.8+ 0.4 kmv/hour 1.74+ 0.25 MPH
Reverse 2.8+ 0.4 kmv/hour 1.74+ 0.25 MPH
Low speed Forward 1.3+ 0.2 km/hour 0.81+ 0.12 MPH
Reverse 1.3+ 0.2 km/hour 0.81+ 0.12 MPH
Hydraulic Hydraulic oil Tank capacity 150 liters 39.6 gallons
system Recommended oil Shell Tellus oil T22 <
Specific pressure Travelling system 340 kg/cm? 4,840 PS|
Boom functions 210 kg/cn? 2,990 PSI
Platform rotation, 140 kg/cm? 1,990 PSI
Steering functions

1-3




SP21AJ / 1SP70J Specifications

Model SP21AJ / ISP70J
Weight Gross weight 14,700 kg 32,410LBS
Maximum tire loading force 11,300 kg 24,910 LBS
Maximum tire ground contact pressure 8.0 kg/cm? 114 PS|
Gradeability 45 % (24 degrees) <
Maximum allowabletilt angle 5 degrees <
Maximum allowable wind speed 12.5 meters / second 28 MPH
Diesel Model Isuzu AU-4LE2XYBB-01 <
Engine Total displacement 2,179 cc 133.0in®
Maximum output power 41.1 kw / 2,200 rpm 55.1 HP/ 2,200 rpm
Maximum output torque 207 N- m/ 1,600 rpm 153 ft- Ibs/ 1,600 rpm
(21 kg-m/ 1,600 rpm)
Fuel tank capacity 150 liters 39.6 gallons
Engine oil capacity 7.6 ~10.3 liters 2.00 ~2.72 gallons
Coolant capacity 8.6 liters 2.27 galons
Battery DC12V / 70Ahx 2 <
Enginerpm Low (Idling) 1,020 rpm <
Mid 1,300 rpm <
High 2,200 rpm <
Platform Specific working load 227 kg or 500 LBSor
2 persons + Tools (67 kg) 2 persons + Tools (148 LBS)
Maximum allowable side force 41 kg 90LBS
Maximum floor height 21 meters 68ft — 11in
Maximum work radius 17.8 meters 58ft —5in
Rotation angle 180 degrees <
Boom Boom length 8.440 ~ 18.690 meters 27ft- 8in ~ 61ft- 4in
Boom angle - 12 ~ 70 degrees <
Rotation angle 360 degrees (Continuous) <
Fly- jib Jib length 1.65 meters 5ft- 5in
Jib articulating angle - 60 ~ 70 degrees <
Tires Type Foam filled tire <
Size 15x19.5 <
Actuating Boom elevation Up 40+ 6 seconds <
speed (with the boom fully retracted) Down 40+ 6 seconds <
Fly- jib elevation Up 30+ 5 seconds <
Down 25+ 5 seconds <
Boom telescope Out 40+ 6 seconds <
In 30+ 5 seconds <
Boom rotation CwW 110+ 12 seconds <
(with the boom fully retracted) CCW 110+ 12 seconds <
Platform rotation CW 15+ 5 seconds <
CCwW 15+ 5 seconds <
Horizontal movement Out 200+ 30 mm/second 7.9+ 1.2 inches/second
In 200+ 30 mm/second 7.9+ 1.2 inches/second
Vertical movement Up 200+ 30 mm/second 7.9+ 1.2 inches/second
Down 200+ 30 mm/second 7.9+ 1.2 inches/second
Traveling High speed Forward 5.5+ 0.8 kmvhour 3.42+ 0.50 MPH
Reverse 5.5+ 0.8 km/hour 3.42+ 0.50 MPH
Mid speed Forward 2.8+ 0.4 km/hour 1.74+ 0.25 MPH
Reverse 2.8+ 0.4 kmvhour 1.74+ 0.25 MPH
Low speed Forward 1.3+ 0.2 km/hour 0.81+ 0.12 MPH
Reverse 1.3+ 0.2 km/hour 0.81+ 0.12 MPH
Hydraulic Hydraulic oil Tank capacity 150 liters 39.6 gallons
system Recommended ail Shell Tellus oil T22 <
Specific pressure Travelling system 340 kg/em? 4,840 PSI
Boom functions 210 kg/cn? 2,990 PSI
Fly- jib, Platform rotation, 140 kg/cm? 1,990 PSI

Steering functions
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Overall dimensions (SP18A / ISP60)
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600-00049-99

Overall dimensions (SP21A / ISP70)
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600-00056-19

Overall dimensions (SP21AJ / ISP70J)

This drawing shows the machine that is equipped with 8-foot platform
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Working range diagram (SP18A / | SP60)

Specific working load: 227 kg (500 LBS)
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The working range of the platform shown in the above diagram is obtained at any boom-
rotated directions.
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Working range diagram (SP21A / 1 SP70)

Specific working load: 227 kg (500 LBS)
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The working range of the platform shown in the above diagram is obtained at any boom-
rotated directions.
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Working range diagram (SP21AJ / 1 SP70J)

Specific working load: 227 kg (500 LBS)

(m)
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The working range of the platform shown in the above diagram is obtained at any boom-
rotated directions.
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Safety Devices

The safety devices ensure safety and prevent damage to the machine.

Name

Main function

Relief valves

Protect the hydraulic components by relieving abnormally high
pressure in the hydraulic system.

Single holding valve on
Boom elevation cylinder

Prevents the boom from natural descent in the event of hydraulic
hose breakage.

Double holding valve on
Boom telescope cylinder

Prevents the boom from natural retraction and extension in the event
of hydraulic hose breakage.

Double holding (or pilot

Maintains the platform level in the event of hydraulic hose

check) valve on Upper breakage.
leveling cylinder
Foot switch The boom, traveling and platform rotating functions are disabled

unless the foot switch is depressed.

Motion alarm buzzer

The motion alarm buzzer sounds when the machineisin motion to
warn the people nearby.

Emergency stop switch

Stops all of the movements of the machine when this switchis
pressed.

Tilt alarm buzzer

The tilt alarm buzzer sounds, if the machine tilts more than 5
degrees.

Travel speed limit system

The high and mid speed traveling is disabled, unless the boom is
retracted and is lowered under the horizontal .

Rotation lock pin

Fixes the turntable to the chassis to prevent the turntable from being
rotated when transporting the machine.

Emergency pump

Auxiliary hydraulic pump driven by the battery. And used to lower
the platform in the event of engine or main pump failure.

Alarm horn

Before moving the machine, sound the alarm horn to warn the
people around the machine.

Boom rotating speed limit
system

This system automatically reduces the boom rotation speed to
ensure the safe speed as the boom is extended.

Boom elevating speed limit
system

This system automatically reduces the boom rising and lowering
speed to ensure the safe speed as the boom is extended.

Traveling speed limit system

This system automatically reduces the traveling speed to ensure the
safe speed as the boom extended.

Work range limit system

This system automatically limits the work radius (Outreach) of the
platform within the specific range.
(This system is not equipped on SP18A/ISP60.)

Boom wire rope failure
detecting system

This system disables the boom extending functions in the event of
the boom extension wire rope failure.

Overload sensing system
(CE model)

This system disables all of the functions when the platform is
overloaded.
(This system is equipped only on CE specifications.)

Boom / Travel function
interlock system
(CE model)

This system stops all of the functions when the travel and boom
operations are conducted simultaneously.
(This system is equipped only on CE specifications.)
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Diesel engine

o)
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Batteries %
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Diesdl engine
Hydraulic pump Accelerator cable
Double nuts MID speed adjust trimmer
Alternator \\
. I I
(U W
E“"‘" .
= "—] | 8

Idle adjust screw
Fuel control lever

Accelerator motor - detail

A - detall

Adjustment procedures of Enginerpm
See the section of 6. I nspection and Adjustment for detail.

Accelerator motor .
1 | Warm up the engine.

Fuel filter Fuel oum
PP Turn the I dle adjust screw to adjust the Low (Idling) speed to 1,020 rpm.

2
Engine ail filter .
? Fuel sedimentor 3 | Turn the Double nuts to adjust the High speed to 2,200 rpm.
4 | Turnthe Mid speed adjust trimmer that isinstalled on the accelerator motor to adjust the Mid speed to 1,300 rpm.

Fudl system ® L oad the engine by imposing the relief pressure, when adjusting the High and Mid speeds.

2-2



Hydraulic pump and Oil cooler installations

Plunger pump for Travel HST system

Gear pump for Boom functions

Gear pump for HST charging
(Charge pump)

Emergency pump

Pump coupling

Apply grease to this spline before
installing the Hydraulic pump

Tightening torque:
21 ~ 23 kg- m (150 ~ 165 ft- Ibs)

Radiator

Surge tank

Oil cooler

Oil cooler inlet hose
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Chassis

Note:

Soft zone of inner race

Rotation bearing

Tightening torque:
39 kg- m (282 ft- Ibs)
Apply Loctite 262

Tightening torque:
18 kg- m (130 ft- Ibs)

@ Set the Soft zones of the inner and outer races at the positions shown in
the figure, when installing the rotation bearing onto the chassis.
® Scethe section of Rotation bearing for the detail of Rotation bearing.

Oscillation axle lock cylinders

Adjust the clearance between the wear pads
and chassis frameto 0.5 mm (0.04 in)

A - view

7EO- 00321- 00

Tightening torque:
65 kg- m (470 ft- 1bs)

Steering cylinders

Adjust this dimension to
1,410 mm (4ft — 7.5in)

L

B - view

Insert the Thrust washers to the front side

Apply molybdenum grease to the pin, thrust
washers and bushings before installing the pin




372- 00000- 07
372- 00000- 27

Rotation bearing

This rotation bearing is mounted between the chassis and the turntable, and enables the
turntable to rotate freely over the chassis.

Tightening torque:
39 kg- m (282 ft- |bs)

/i

g Turntable /

-

Ring gear I—t—ﬁ e
P

e Ve

T
Steel ball ; 4
S

& e Chassis S

I@r\ Anchor bolt

1. Check the anchor bolts and nuts for looseness, omission and any other damage.

-

1. Inspection procedures

a. Loose bolts should be removed and checked for damaged threads and deformation.
b. When re-installing anchor bolts or nuts, apply thread lock agent to the threads.
® Recommended thread lock agent: Loctite 262.
c. Tighten anchor bolts by the specific tightening torque.
® Specified tightening torque: 39 kg-m (282 ft-1bs)
NOTE:

In case it is hard to loosen anchor bolts due to lock agent, heat them up by using a
gas burner to melt the agent.
The heated or removed bolts and nuts should be replaced with new ones.

2. Check the ring gear for cracks and any other damage.
To make the cracks obvious, use a liquid penetrant test such as a color check.

3. Check the backlash between the ring gear of the rotation bearing and the pinion gear of
the rotation gearbox.
® Standard backlash: 0.6 mm (0.024 in) or less.
NOTE:

To check the backlash, rotate the turntable and insert a lead wire between the ring
gear and the pinion gear of the rotation gearbox to crush the wire, and then measure
the thickness of the crushed lead wire.

If the backlash is inadequate, adjust it by moving the rotation gearbox.
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4. Check the free-play between inner and outer races of the rotation bearing as follows.

50mm (2")

Tum-table

Dial gauge

i
w i i B Rotation bearing
} Chassis 7

a. Set a dial gauge between the turntable and the chassis as shown in the figure above.

b. Retract and raise the boom fully, and set the pointer of the dial gauge at ZERO.

c. Lower the boom, set it horizontally, extend it fully to its maximum outreach and
then read the dial gauge again.

The reading of the gauge is the numerical value of free-play.
® Standard free-play: 0.9 mm (0.035 in).
® Serviceablelimit: 3.0 mm (0.118 in).

NOTE:

The rotation bearing should be replaced, if the free-play exceeds the serviceable
limit.
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Boom rotation gear box

The boom rotation gearbox reduces the rotation speed of the hydraulic motor and increases the torque to rotate

the turntable through the boom rotation bearing.

® Type Worm gear

® Reduction ratio ---------- 1/50

® Gear Oil -----------mmmnmo- Shell Spirax EP- 90 (1.7 liters, 0.45 gallons)
® Oil changeinterval ----- 1,200 hours or annually

4.45kg- m

@r<—— 4.45kg- m (32 ft- Ibs)

55kg-m
(40 ft- 1bs)

Boom rotation motor

(301- 00000- 22)

(32 ft- Ibs)
01 | Case 11 | Needleroller bearing | 21 | Bolt
02 | Cover 12 | Ball bearing 22 | Spring washer
03 | Worm shaft 13 | Taper roller bearing 23
04 | Worm wheel 14 | Oil seal 24 | Shim
05 | Pinion shaft 15 | Oil seal 25 | Eye bolt
06 | Motor flange 16 | O-ring 26 -
07 | Cover 17 | O-ring 27 | Bearing nut
08 | Oil drain plug 18 | O-ring 28 | Lock washer
09 | Plug 19 | O-ring 29 | Bolt
10 | Qil level gauge 20 | - 30 | Spring washer

370- 00000- 20

1. Inspection

==

1. Check the gear ail level and replenish or change the ail, if necessary.
Recommended gear oil --------- Shell Spirax EP- 90 (1.7 liters, 0.45 gallons)

To check the ail level, screw in the oil level gauge (Dipstick) fully into the gearbox first, then remove
the dipstick. The proper oil level is between the two lines on the dipstick as shown in the figure below.

([=]]
)
Qil level
3
2. Check the backlash between the pinion of the rotation gearbox and the ring gear of the rotation bearing.
Standard backlash ------------- 0.6 mm (0.024 in) or less.

Follow the next procedures to check the backlash.

1) Place alead wire between the pinion and the ring gear of the Rotation bearing.
2) Rotate the turntable slowly and crush the lead wire.

3) Measure the thickness of the crushed lead wire to determine the backlash.

4) If the backlash is inadequate, loosen the fixing bolts and nuts of the Boom rotation gearbox, and then
adjust the backlash by shifting the position of the rotation gearbox.

2. Disassembly and Re- assembly

1. Remove both of the Oil level gauge (10) and the Oil drain plug (08) to drain the gear oil thoroughly.
2. Remove the Boom rotation motor from the rotation gearbox.

3. Remove the Cover (02), the Cover (07) and the Motor flange (06) from the Case (01).

4. Pull out the Worm shaft (03) from the Case (01) by rotating the Pinion shaft (05).

5. Unlock the Lock washer (28), remove the Bearing nut (27), and then pull out the Pinion shaft (05)
from the Case (01).

6. Remove the Worm wheel (04) from the Case (01).

7. Remove al of the bearings and the oil seals, if necessary.

8. Check each part and replace the part, if necessary.

9. Reverse the above procedures to re- assemble the rotation gearbox.

10. Re- install the Boom rotation motor onto the rotation gearbox, and then refill the gear ail.



7K0- 00068- 08

Boom

1. Structures

The boom consists of the 1%, 2" and 3rd boom sections, Boom telescope cylinder, the
Extension/ Retraction wire ropes, Hydraulic hoses, Electric cables and Sheaves.

The 2" boom section is extended or retracted directly by the Boom telescope cylinder.
However, the 3" boom section is telescoped by the movement of the 2" boom section
through the extension and retraction wire ropes.

The 1% and 2™ boom sections are connected by the Boom telescope cylinder, which
directly extends and retracts the 2" boom section.

While, the 3" boom section is connected to the 2" boom section by the extension and
retraction wire ropes as shown in the figure below.

The retraction wire ropes are connected to the tail of the 3™ boom section through the tail
sheave installed on the tail of the 2" boom section.

The extension wire ropes are also connected to the tail of the 3" boom section through
the head sheave that is installed on the head of the 2"* boom section.

The 2" boom section is extended by the Boom telescope cylinder together with the head
sheave coming along. As a result, the 3" boom section is pulled by the extension wire
rope and accordingly goes out of the 2"! boom section.

When retracting the boom, the 2" boom section is retracted by the Boom telescope
cylinder together with the tail sheave coming along. As a result, the 3™ boom section is
pulled by the retraction wire rope and accordingly goes into the 2" boom section.

2nd boom head sheave Retraction wire rope 2nd boom tail sheave

3rd boom 2nd boom section 1st boom section Extension wire rope 3rd boom tail Telescope
section cylinder

2. Hydraulic hoses and Electrical cables arrangements

Hydraulic hoses and Electrical cables

5 Colmmmmmmismrirbiesisissiisssisns
e — |

|

|
7 x
[}

|

|

3" boom
section 15t hboom 2" boom tail sheave
2" boom section
section



3. Inspection procedures

The boom is to be disassembled for a detailed inspection every 4 years.

1. Clearance between each boom section.
1) Check the clearance between each wear pad and boom section.
® Specific clearance:

| Vertical direction
2> Lateral direction, Upper

A A
A 2 4

Head Tail v | Lateral direction, Lower
Vertical direction | Lateral direction, Upper | Lateral direction, Lower
Sum of Right and Left Sum of Right and L eft
Clearance boom 0.5~0.9mm 1.0~2.0 mm 6.0 ~ 7.0 mm
between head (0.020 ~ 0.035") (0.039 ~ 0.079") (0.236 ~ 0.276")
1%t and 2™ boom 0.5~0.9mm 1.0~2.0 mm 1.0~2.0 mm
boom sections | tail (0.020 ~ 0.035") (0.039 ~ 0.079") (0.039 ~ 0.079")
Clearance boom 0.5~1.0mm 1.0 ~2.0 mm 6.0 ~ 7.0 mm
between head (0.020 ~ 0.039") (0.039 ~ 0.079") (0.236 ~ 0.276")
2" and 3" boom 2.0~3.0mm 1.0 ~2.0 mm 1.0~2.0 mm
boom sections | tail (0.079 ~ 0.118") (0.039 ~ 0.079") (0.039 ~ 0.079")

2) If the clearance is not adequate, adjust the clearance by adding or reducing the
spacers installed under each wear pad.

NOTE :
e Check each wear pad for wear, and replace it if necessary.
e Apply athread lock agent to the thread of each setscrew for wear pad before setting.
Recommended thread lock agent: Loctite 262.
2. Bend of boom section.
1) Set the boom horizontally and extend it fully.

2) Visually check the bend of each boom section and disassemble the boom to measure
the bend, if the excessive bend is observed.

e Serviceable limit:

SP18A
10.6 mm (0.417")
7.1 mm (0.280")

SP18AJ
9.8 mm (0.386")
6.5 mm (0.256")

SP21A
12.1 mm (0.476")
8.1 mm (0.319")

SP21AJ
12.1 mm (0.476")
8.1 mm (0.319")

Vertical direction
Lateral direction

A A AN

3. Dents, scratches.

Check the each boom section for both dents and scratches thoroughly. If any dent or
scratch that exceeds the serviceable limit is observed, replace the boom section.

e Serviceable limit:
“Length = 50 mm (1.97 in) or more” and “Depth = 2 mm (0.08 in) or more”
4. Cracks.

Check each boom section thoroughly for cracks. For fine cracks, use COLOR CHECK
or penetrant check.

e Pay special attention, when checking each pin boss and welded section.
5. Lubrications

Check the grease on the wear pad- sliding surface of each boom section and apply
multipurpose grease, if necessary.

2-9



4. Extension / Retraction wire ropes

After disassembling the boom, inspect the extension and retraction wire ropes as follows.

1.

2.

5.

Measure the diameter of both the extension and retraction wire ropes, using a slide
calipers.
Replace the wire rope, if the decrease of the diameter is more than 3 % of the nominal
diameter.

Nominal diameter | Serviceable limit

¢ 7.8 mm (0.31in)

Retraction wire rope| ¢ 8.0 mm (0.32in) or less

¢ 11.7 mm (0.46 in)

Extension wire rope| ¢ 12.0 mm (0.47 in) o less

Check for broken wires.
If you find 3 or more single wires cut in one twist stroke, replace the wire rope.

One twist stroke

Check wire ropes for rust formation.
If the rust is penetrated into the rope, replace the wire rope.

If any kinks are observed, replace the wire rope.
Also, a deformed wire rope requires replacement.

Check carefully the end sections of the wire rope, especially sections A and B.
Replace the wire rope, if any defects are found.

2- 10



5. Adjustment of Extension/Retraction wire ropes

Adjust the tension of the Extension/Retraction wire ropes as follows.

L2 =<=<—78mm(3.1in)

/\/ Adjust nut B

Retraction wire rope

Lock nut B

. R T O e T I T
e T T A S 8 A A I L R T T T Y L I T T e

460 ~ 480 mm
(18.1 ~18.91in)

Extension wire rope

Adjust nut A Lock nut A

1. Set the boom horizontally and retract it fully.

2. Unlock the Lock nuts B, turn the Adjust nuts B and adjust the “Dimension L2" to 78 mm
(3.1 inches).

e Caution: Do not twist the wire ropes when turning the adjust and lock nuts.

3. Loosen the Lock nuts A and the Adjust nuts A at the terminal end of the extension wire ropes,
and then make sure that the 8 plate springs, 2 washers and 1 collar are assemble at the end of
the extension wire rope as shown in the figure below.

Washer Washer

/ i Set this water drain to the bottom side.

U5

Adjust nut A Lock nut A

FE

Extension wire rope .
P Plate springs Collar

(8 pcs)

2-11



4. Tighten the Adjust nut A until the washers touch the collar as shown in the figure below.

® \When brand-new wire ropes are installed, tighten
the Adjust nut A by 33 mm (1.30 inches) more as g

shown in the figure right.

33 mm
(1.30 inches)

S

— %

Measure the “Dimension L1"” and make sure that it is 460 ~ 480 mm (18.1 ~ 18.9 inches).

Adjust the “Dimension L1” as follows, if the “Dimension L1" is not 460 ~ 480 mm (18.1 ~
18.9 inches).

e In case the “Dimension L1” is shorter than 460 mm (18.1 inches).

Screw out the Adjust nuts B and screw in the Adjust nuts A to adjust the “Dimension L1”
to 460 ~ 480 mm (18.1 ~ 18.9 inches).

e In case the “Dimension L1” islonger than 480 mm (18.1 inches).

Screw out the Adjust nuts A and screw in the Adjust nuts B to adjust the “Dimension L1"
to 460 ~ 480 mm (18.1 ~ 18.9 inches).

7. Repeat the steps 3 and 4, and then tighten the Lock nuts A and B.

8. Telescope the boom several times, retract the boom fully, and then make sure that
“Dimension L1” is 460 ~ 480 mm (18.1 ~ 18.9 inches).

e When replacing the Plate springs with the new ones, make sure to use the suitable collar by
following the next instructions.

1) Stack the new 8 Plate springs on level surface, and then measure the Overall height (H1)
of the plate springs.

A

H1

Y

2) Seethe table below to select the suitable collar corresponding to the Overall height (H1)
of the plate springs.

Height (H1) of mm 22.0~22.6 22.6 ~ 23.2 23.2~23.8 | 23.8~24.4 24.4 ~25.0 25.0 ~ 25.6
8 plate springs inch 0.86 ~ 0.89 0.89 ~0.91 0.91~0.94 | 0.94~0.96 | 0.96 ~0.98 | 0.98 ~1.01
Height (H2) of mm 16.1 17.0 17.7 18.3 19.1 19.8
suitable collar inch 0.63 0.67 0.70 0.72 0.75 0.78
Part number of S44340- 07 S44340- 08 S44340- 09 | S44340- 10 | S44340- 11 | S44340- 12
the suitable collar
A
Collar ——— H?2
. N
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6. Tension on Electrical cables

Impose the proper tension onto the electrical cables as follows every 6 months or 600
hours.
It is necessary to impose the tension after adjusting the boom extension/retraction wire
ropes.

1. Telescope the boom several times, set the boom horizontally, and then retract it fully.
2. Loosen the cable clamps at the top end of the 3" boom section.

3. Pull the electrical cables by the force of 20 ~ 25 kg (44 ~ 55 Ibs), and then tighten the
cable clamps.

20 ~ 25 kg (44 ~ 55 1bs)

Cable clamps Electrical cables

2- 13



7. Sectional drawing (1/2)

Third boom

Lock nut tightening torque:
10.0~14.5 kgf=m (72.3~105 ft-Ib)

Second boom

Retraction wire rope x 2

Lock nut tightening torque:
2.57~3.48 kgf*m (18.6~25.2 ft*Ib)

First boom

Extension wire rope x 2

Lock nut tightening torque:

11.7~15.8 kgf-m (84.6~114.3 ft-Ib)

Roller x 4
(449-00712 x 4)

Bolt & nut x 2

(to restrict vertical
movement of the cylinder
rod when extended)

= F- 1

f%\ | JRLEL
et

:‘_}7 1 TS

E 4L

—_ = — —

I S ok S R
|
A View
T
0 go
+ [ |;E +
I [ 0L
|
* +
|
i:;_' /f?%/
L _£|:_ I ____li_;ﬁ/E_‘lF
| Hle £ ol -1
i 1
e HH N
| | | | |
F-F
+ |
i |
- -&
TI:_
(=

< LDyl
Sy
:|| Iy
_l|=i=;$
e
= == == =_ a3

Upper leveling cylinder

bottom pin

Lower plate of
the 2nd boom

Rol ler

~_"
n

-

2~3 mm
(0.08~0.12 in)

X Detail

*NOTE: Adjust the position of roller bracket by spacers
so that the outer line of roller comes inside of
the edge of the 2nd boom lower plate as shown in

figure above.

Roller bracket x 2

(5K0-01415-00 x 2)

Telescope cylinder

Cylinder rod pin

1st boom

Upper hose separator (No. 2)

|

2nd boom

'ﬁ:w'lllillll Irﬁﬂ

K-K

2nd boom

/ 3rd boom
|

Head sheave
(349-0000012 x 2)

=0 ) — ] 2nd boom
— —=
e
i Ii¥ il
| |
| Hi LE
___%_ —E;— i N =1
L +—
__‘ H B
== —T) Bolt tightening torque:
4.4 kgf=m (31.8 ft=1b)£10%

Hose guard

i

Tail sheave Assy (5K0-01448-00)

Lock pin for
tail sheave

Telescope cylinder

NOTE: Be sure to install the sheave
with its “R” painting at the
right side viewing from the
boom head.

(B PSIPUUUY; 75
I]‘

oo

_&’_lf;"ﬁ

| |
i L

j <A Anchor pin x 2 for
ﬂi*_L____<:ﬂ::7--——J—Pjt telescope cylinder
=

Boom extension wire rope x 2

3rd boom

3rd boom retraction
wire rope

E-E

Anchor pin for boom
extension wire rope

Anchor pin for boom
retraction wire rope

\ Boom retraction wire rope x 2

Hose separator (No. 1)

)

/
T /I/ hd

3rd boom extention

wire rope

3rd boom extension
wire rope

*NOTE: (1) Measure the dimension () (between the 1st and 2nd tooth of the No.1 separator from the left.
(2) Install the No.2 separator so that the dimensions ) and @ are the same.
(3) The No. 2 separator should have firm contact with the upper plate of the 2nd boom.

In case any gap is observed,

less than 0.5 mm(0.02 in).

Hose separator (No. 2)

NCofleJTe

Hose separator (No. 1)

f§%§32=*=45*=é=?= 2nd tooth

228 mm
(8.98 in)

e+ 1 e

| Less than
0.5 mm(0.02 in)

insert spacers (443-0000221) at “L” so that the gap becomes

“L”  spacer
(443-0000221)

2nd boom tail Detail
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Sectional drawing (2/2)

= "|||HL?F“=“'
— _“ — —t+ %\4& ||H*H|~‘—

Grease nipple 1
(120-00001 x 3)
N
0 —F
~a_ For leveling cyl. For boom tail pin

= A B
leveling cylinder ~+ \\[/L__Pﬁ‘ 2
(303-00052-00)

Cylinder boot
(303-00036-00)

Telescope cylinder

Boom length sensor

20 mm ”
NOTE 2 Horseshoe—shaped (0.79 in) T-hose (3/8 ")
Cable clamp connector (RH) 2~3 mm
(0.08~0.12 in) Leveling IN-hose (1/4”) Leveling OUT—hose (1/47)
Horseshoe—shaped S Clamp \ Rubber plate Clamp
connector (LH) B '
o T o é\IOTE : \ P-hose (3/87)
! able clamp :
\@ H A i°. ) | Cable clip
: Ni{\/ W : @ Cable Electric cable Electric cable
: ::E :__::://l_L/,:: :
Er.— l‘_—_‘: = —_i_—g— ‘_’_—“—I -
BOOM SIDE
R view NOTE 2
Cabl | ! Cable clamp
able clamp detai Hose (Leveling IN) T-hose
* NOTE 2 :

Glue a piece of rubber plate (L : 10mm=0.39in,
W : 20mm=0.79in, t : 3mm=0.12in) to the clamp
as shown in the figure above right and remove
grease before tightening the clamp. P—hose

Hose (Leveling OUT)
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Fly- jib

Fly- jib bracket

7K0- 00072- 00

Platform rotation post

Fly- jib cylinder Upper jib

Lower jib

A - view

L

i
C - view

Electric cable- 1

Hydraulic hose (P)

Hydraulic hose (T)

Electric cable - 2

Hydraulic hose - 1 for Fly- jib cylinder

Hydraulic hose - 2 for Fly- jib cylinder

N[O~ WIN|F

Hydraulic hose - 3 for Fly- jib cylinder

2- 16
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Platform for SP18A/I SP60 and SP21A/I SP70

Center of the platform
/

&

N\
Center of the platform rotation

(Center of the rotary actuator)

<
c
/ I ”_\ :%
(7 N &
L5
= ‘D
=
! g
s
JE‘_@(} i
= 6‘.1/\ .
5 e
=] c}s
o &
oy
ol > 4
= e
2 v
= S
g
\r.'-‘._g‘__} [:
2
[ o
[
=
- \\\.g
e
N = :
T T =
g

Limit switch bracket Overload sensing limit switch

7L1- 00162- 00
7L1- 00165- 00

_:fll. | |
ne )
i
| —_
*
La
Spring Spring retainer
Nut A |
Adjust bolt Stopper bolts A - detail Lock nut
Adjustment procedures of Overload sensing limit switch
1. Adjust the dimension between the 2 Spring retainers to 76 mm (3.0 in) by tightening the Nut A, and then lock the lock
nut. —r
2. Load the platform with the weight of 240 kg (530 Ibs) at the Test weight position A, and then shake the platform
several times. 1 |
3. Movethe weight to the Test weight position B, and then shake the platform several times.
4. Perform the above steps 2 ~ 3 several times to settle the spring and the linkages. -
5. Load the platform with the weight of 240 kg (530 Ibs) at the Test weight position A, and then turn the Adjust bolt so
that the limit switch is switched on.
6. Movethe weight to the Test weight position B, and then make sure that the limit switch switches on.
If the limit switch does not switch on, perform the followings.
1) TurntheAdjust bolt again until the limit switch switches on.
2) Move thetest weight to the Test weight position A again, and then make sure that the limit switch switches on. Rotary actuator
3) If thelimit switch does not switch on, repeat the steps 2 to 6. [11
7. Measure the clearance " X" between the Roller of the overload sensing limit switch and the Adjust bolt. <
8. Adjust the clearance between the limit switch bracket and the stopper bolts to X + 3 mm (X + 0.12 in) to prevent the Jl_
limit switch from breakage that is caused by overloading.
pu
11 +
1 I | 1
-+‘H*
A & e i =3
i ]
) ©
Platform rotation solenoid valve .
S -
B - detail

2- 17



7L1- 00162- 00

7L 1- 00166- 00
Platform for SP21AJ/1SP70J
Limit switch bracket Overload sensing limit switch
E i 1
5 ==
[ | \ = e _&1
%) 4 ¥
/K’ N s 11 ] J
< 5 Tic
;% Ll : )
c = =
%] o =
~— c &
2 = %y Spring e
£ L £ ?‘}X I 2 2
B o & - ko]
B olUl o Taln® g N g 2 Adjust bolt Stopper bolts NutA Lock nut
g ] ) / 5 g A - detail
2 & 3o o ual
- E : iS4 : L
2 X% ; Adjustment procedures of Overload sensing limit switch
i Ej%@@ & /) 1. Adjust the dimension between the 2 Spring retainers to 76 mm (3.0 in) by tightening the Nut A, and then lock the lock
S nut.
L=
( m 2. Load the platform with the weight of 240 kg (530 Ibs) at the Test weight position A, and then shake the platform L
s several times. \ o
L N § 3. Movethe weight to the Test weight position B, and then shake the platform several times.
L ) S § 4. Perform the above steps 2 ~ 3 several times to settle the spring and the linkages. kp |
[=2]
\\ : J g 5. Load the platform with the weight of 240 kg (530 Ibs) at the Test weight position A, and then turn the Adjust bolt so / N
% that the limit switch is switched on. =
|_

6. Movethe weight to the Test weight position B, and then make sure that the limit switch switches on.
If the limit switch does not switch on, perform the followings.
1) TurntheAdjust bolt again until the limit switch switches on.
2) Move thetest weight to the Test weight position A again, and then make sure that the limit switch switches on. Rotary actuator

3) If thelimit switch does not switch on, repeat the steps 2 to 6.
Measure the clearance " X" between the Roller of the overload sensing limit switch and the Adjust bolt.

Adjust the clearance between the limit switch bracket and the stopper boltsto X + 3 mm (X + 0.12 in) to prevent the N
limit switch from breakage that is caused by overloading.

Platform rotation solenoid valve
Fly-

I

g =

_rw
Al
@

ib solenoid valve

—
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3. Hydraulic section
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378- 00001- 63B

Oil reservair

Oil capacity 150 liters (39.6 gallons)
Recommended hydraulic oil Shell TellusT22

Oil change interval Every 1200 working hours or annually

3) (305-06597)

® OFF 1/27)

No. Description No. Description
1 Filler cap 7 Tube band
2 Body 8 Stay
3 Suction filter 9 Drain plug (with O-ring)
4 Baffle plate 10 Suction pipe
5 Vinyl tube 11 Return pipe
6 Leve float =~ | smm-m | e

NOTE:
1. For new machines, the first oil change should be carried out after 300 working hours or 3
months of use.
2. Clean the Suction filter, and replace the In-line filter at the same time when changing the
hydraulic ail.
3. When changing or checking the ail level, be sure to retract and lower the boom fully.



305- 00000- 09

High- pressurelinefilter for Boom functions

This high- pressure line filter is installed in the output line of the main hydraulic pump for boom
functions to eliminate contaminations contained in the oil.

It is advisable to replace the filter element every 1200 working hours or annually.
NOTE:

® For a new machine, the first replacement of the element should be carried out in 300 working
hours or 3 months of use.

® Do not reuse the O-ring and the back- up ring when once removed.

Rated pressure 175 kg/em? (2,500 PSI)
Proof pressure 315 kg/cm?® (4,480 PSI)
Rated flow 100 liters/min (26.4 GPM)
Filtration accuracy | 10 micron

ouT = n L IN
(PF3/47) “‘57’[‘7];:’ (PF3/47)
(f |‘ %‘\\K@
:
- LT
1 | Filter element
2 | Filter head
3 | Case
! 4 | O-ring
//@ 5 | Back -upring
< 6 | By-passvave
O

W
I5I5IST

Tightening torque: 4 kg- m (29 ft- Ibs)
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305- 00000- 18

High- pressurelinefilter for Charge pump

This high- pressure line filter is installed in the output line of the Charge pump to eliminate
contaminations contained in the oil.
It is advisable to replace the filter element every 1200 working hours or annually.

NOTE:

® For a new machine, the first replacement of the element should be carried out in 300 working
hours or 3 months of use.

® Do not reuse the O-ring and the back- up ring when once removed.

Rated pressure 140 kg/cm? (1,990 PSI)
Rated flow 30 liters/min (7.9 GPM)
Filtration accuracy 30 micron

By- pass valve cracking pressure | 5 kg/cm? (71 PSI)

2
p
//
IN I ‘m -._.._;_ A — . UL ouT
(PFL/2™) A * Lol (PFL/2™)
_; ‘ \ oo -

Filter element
Filter head
Case

O-ring

Back -up ring
By- passvalve

Spring

NoOOo|RWINF

~<— Tightening torque: 3 kg- m (22 ft- |bs)

34



Adaptor filter

305- 00000- 04
305- 00000- 51
305- 00000- 64
305- 00000- 69

This Adaptor filtersare installed at the A1, B1, A2, B2, A3, B3 and P port of the main control valve to
eliminate contaminations contained in the oil.

Part number 305-00000-04
Port P Rated pressure 17.2 MPa (175 kg/cm?) [2,500 PSI]
Mesh size 100 mesh Rated flow 100 liters/min. (26.4 GPM)
IN
f—
Part number 305-00000-51
Port A1,B1,A2 and B2 | Rated pressure 20.6 MPa (210 kg/cm?) [3,000 PSI]
Mesh size 100 mesh Rated flow 60 liters/min. (15.9 GPM)
=]
Filter 1
—) —
O-ring — _
Part number 305-00000-64
Port A3 Rated pressure 20.6 MPa (210 kg/cm?) [3,000 PSI]
Mesh size 100 mesh Rated flow 40 liters/min. (10.6 GPM)
& *1‘ Filter | q‘
O-ring -
Part number 305-00000-69
Port B3 Rated pressure 20.6 MPa (210 kg/cm?) [3,000 PSI]
Mesh size 100 mesh Rated flow 40 liters/min. (10.6 GPM)

[ I

=

@L Filter

O-ring



Hydraulic pump

300-0000043

Displacement Rated pressure
Plunger pump (for Travel 0~56cc/rev(0~3.42in/ rev)| 405kg/ cnt (5,760 PSI)
Gear pump (for Boom functions) 40.0cc/rev (2.44in*/ rev) 210 kg / cnt (2,990 PSI) X1 Cut off valve
Charge pump 12.1cc/rev (0.74in%/ rev) 250 kg / cnt (3,560 PS) \ Solencid a
]
- AN\ | ==
o DA valve !
P = 1 S :
; | ! Solenoid | [ I ] |l = I ’i_ i _ a- B2
RIET2 [ b valve [ Ps /Faj B B B3 ' D o E :). B3
- = — | !
L e %f_ | | | P ! P ___3
H Il_—' —-T_ H H R e ]
| i Pl M L] I /6] S T == '
! A | T | A ! i ] i . _ 1
—OHO R HY —|—]— ;
4, 2 brde LL HEE: — |
; : ~ ' -
r@ ? ﬂ:ﬂ";E!] | Charge pump | : [ h !
1 —
—* - -—- || Al S . —
% (I oAl T2 e ] ; b 1 T\ 2
Cut off valve : ;
(Screw in fully) :
Plunger pump (for Travel HST system) Gear pump (for Boom functions) Relief valve P1
\ Solenoid b
Releif valve reset pressure Swash plate neutral X2
e 340 kg / cm? (4,840 PSl) position adjust screw DA vave
=7 — 340 kg / cm? (4,840 PSl)
P3 -----omoeee- 20kg/ cm? (290 PSI)
Manual over-ride pin
Solenoid @ Solenoid b DA valve
- ; Swash plate neutral Cut off valve Relief valve P1 Do not touch
- "E‘ position adjust screw (The screw is adjusted by
B ‘ manufacturer precisely.)
i . T DA valve .
e . " / Gear pump (for Boom functions)
Control plate adjust screw 4 - =
Roted Do not touch < ANG L -1 ] Charge pump
) . -
.otatl.on (The screw is adjusted by @ i @ N :L )’L o PS = —7
direction ; 1. | '(;‘} {%} -
. manufacturer precisely.) | {r
(M2
. L - S i I il

Flow direction C—>  Whenthesolenoid "a&" is energized.
<4mmm \\/hen the solenoid "b" is energized.

T2
)
_©

——f I \

H
| A0 |/

Qo 9/
e

_///

Plunger pump (for Travel HSTsystem)

Tightening torque :

Relief valve P3 4.0 ~5.0kg-m (29 ~ 36 ft-lbs)

Relief valve P2



1. Replacement procedures

Perform the following items when replacing the hydraulic pump.

1
2.

Fill the new hydraulic pump with hydraulic oil from the T1- port before installing it.

If hydraulic oil spilled while installing the pump, add the hydraulic oil again from the R- port after
being installed.

Start the engine, then keep it running at idling speed with no load for 2 ~ 3 minutes until the

charge pump pressure reading on the pressure gauge 3 becomes stable and any noise can not be
heard.

l T1- port

I ———
AN (R

%

I
7,
%,

Pressure gauge-3

37



300- 01808

Emergency pump

This emergency pump consists of a DC motor and a gear pump, and is driven by the chassis batteries
to supply hydraulic pressure in the event of failure on the main pump or the engine.

DC motor 1.0kw/24v DC
Displacement 1.7 cc/ rev. (0.10in°/ rev.)
Rated pressure 175 kgf / cm? (2,490 PSI)

Battery®terminal
Suction port (PF3,/8)

. &=}
i = ‘ I_J ,
DC motor Pump/ Discharge port(PF3,/8)

NOTE:
® Do not operate the emergency pump for more than 30 seconds continuously.
® Allow theinterval of 30 seconds or more to resume operating the pump.

® The continuous operation of the pump will cause the DC motor to burn out.



. 302- 00103- 00B
Main control valve

The main control valve proportionally controls the Boom elevation, telescope and rotation functions M anual over- ride screw
Rated pressure 210 kg/em? (2,990 PSI) Solenoid | Rated voltage | DC24 volts Operate the boom function manually as
Rated flow 100 liters/min (26.4 GPM) Rated current | 800 mA follows in case of emergency.
Relief valve P4 | 210 kg/cm?® (2,990 PSI) Coil resistance | 15.6 ohms (at 20°C) 1. Loosen the lock nut
preset pressure | P6 | 90 kg/cm? (1,280 PSI) ' '
P7 | 150 kg/om? (2,130 PS)) 2. Screw in the manual over- ride screw

until the boom begins to move slowly.

Telescope (B_ Ele\ﬁion R%a\m/i/on Manual over- ride screw 3. Screw out the manual over - ride screw
Port relief valve (P6) Out ' to stop the movement of the boom.
| ” 5 o : 4. Set the screw length to 18 mm (0.71in)
v o || R | : I(E = after using the manual over- ride screw.
' | | j] , .
i | T port : : i 5. Tighten the lock nut.
) . !
| | thri} A 1 [%J
1! IF T [
- L port S o=t 18 mm
S (0.71in)

£

G port

- o commf oRs & Sm—

H b Manual over- ride screw
! —
| ‘__gi

Lock nut
P port 1
i
T |
" oL b1 sa. b2 s 3] C - Telescope Elevation Rotation
) ) Out In Up Down CW CcCcw
Main relief valve (P4) ‘ A . (G1/2) (61/2) (G1/2)
Port relief valve (P7) A1 B1 A2 B2 A3 B3
Telescope B Elevation  Rotation P6 g5} B P7
In Down C.CW . * [ ] 4
[ phamtnd dec e e =1 L ety [rom— sl i sttt
: - ' @D K ST AR |
o). [ 8 N § N O OO 1 S
P o/ | pal i ‘% ig ! b
' TR , D s :
{ N (Giza) 1 ' 2 l s v
: — L ro=k4 ; ==
. 61/2) | | [ E W
] ¥ ;.l* : ' X
f B! i O
| i , i
p i iz i IO
[ (G1/2) '
[ S o A W |




1. Sectional drawings

Plug (G1/4) Plug (M)

kY PCvalve ___
%, O-ring (P11)

LY

..\. -I .I'-I
b \ L]
b | J
, h
Main roliof e I '
\rah:e {P1) | o A
\ L | _}_:.- -
O-ring (P4) Square ring Q-ring (P4} . - i
A- A section
Shuttle valve 2 Plunger  Spring Poppet valve Spring
/ >
| - e e

-

|
. |
lim® M T
L == =

(R S

) ' Filter
RN R iﬁo‘ ]/ Spring Spring
] - _a_%_ {P_ Ph@{ : . d
I .
|
|
|

>
lcD
S . =l
] Tl X\ |

Y-Y section C- C section Z- 7 section

Orifice

Port relief valve Detail
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Platform rotation solenoid valve (302- 00153- 00D) | For the machinewithout Fly- jib

Thisvalve is mounted on the Rotary actuator for Platform rotation to control the platform rotation functions.

Relief valve (P16) & ‘ Relief valve (P15)

210 kg/em? (2,990 PSI) ] ) 210 kg/cm? (2,990 PSI)
Manlf0|d R . ﬂi
Plug T 5%
SH |

aifi i |
Throttle check valve B = ': [ @ e = A

Double pilot check valve

=, SR Solenoid coil
s ‘ \
Bl TPFT | A
Solenoid valve cartridge — [ 7f \: L B~ -
Plug —— == Hn:

@@0@@000 @000@@

| iv.
. o T-ﬁ- 1“'" ”"‘""" —

==ullljlli= ‘__‘Jl";"

K 80,5

D@®EEEE(DE@OWEEE@ W@

Solenoid valve

M
4.2~44kg-m(30~32ft- 1b
>< —D g-m( S)
B A

al |8
M 7
Pl T
PT

Solenoid coil

_'_‘r—','—\

T{G1/4)

i

(rtr3

P(G1/4)

Solenoid valve installation procedures

Follow the instructions below to install the Solenoid valve onto the manifold.

1. Insert the “Solenoid valve cartridge” (7) into the manifold, and then tighten
the cartridge by the tightening torque of 4.2 ~ 4.4 kg- m (30 ~ 32 ft- Ibs).

2. Instal the 2 pieces of the “Solenoids coils’ (1) onto the valve cartridge, and

then tighten the “Nut” (17) by the tightening torque of 0.41 ~ 0.51 kg-m
(3.0~ 3.7 ft- Ibs).

3. Turnthe“Adjust screw” (31) counter-clockwiseto screw it out fully.

Install the “Cap nut” (32), and tighten it by the tightening torque of
0.5~ 0.6 kg- m (3.6 ~ 4.4 ft- Ibs).

Caution: Do not allow the “Adjust screw” (31) to be turned when tightening
the “Cap nut” (32).

0.5~ 0.6 kg- m (3.6 ~ 4.4 t- [bs)

Yellow (-) 0.41 ~ 051 kg- m (3.0 ~ 3.7 ft- Ibs)
g Red (+)
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Platform rotation / Fly jib solenoid valve (302- 00152- 00D)

For the machine with Fly- jib

Thisvalve is mounted on the Rotary actuator for Platform rotation to control the Platform rotation and Fly- jib articulation functions.

Relief valve (P16) %.
210 kg/lem? (2,990 PSI) —= E 2

e
L

'8 |
-

5?7 Relief valve (P15)
% 210 kg/cm? (2,990 PSI)

—
-

Throttle check valve

Sl Al

Solenoid coil for Platform rotation

Double pilot check valve —{{TET T 7

Solenoid valve cartridge

4

for Platform rotation —s={ il i -

H

Solenoid valve cartridge
for Fly- jib articulation —{=

AN ..

N==
K ‘€5'
T

B P

u-—“n-uuullh

b
_..Jlu_Li_d; ﬂr . giﬁl

=====l“'l’=g;‘—!
A i st = i 1\ =

Solenoid coail for Fly- jib articulation

@@00@0000@ @000@@

—'—""*;‘-Hz’ew"""“
e i

==

P(G1/4)

Solenoid valve installation procedures

Follow the instructions below to install the Solenoid valve onto the manifold.

1. Insert the “Solenoid valve cartridge” (7) into the manifold, and then tighten
the cartridge by the tightening torque of 4.2 ~ 4.4 kg- m (30 ~ 32 ft- Ibs).

2. Instal the 2 pieces of the “Solenoids coils’ (1) onto the valve cartridge, and
then tighten the “Nut” (17) by the tightening torque of 0.41 ~ 0.51 kg-m
(3.0~ 3.7 ft- Ibs).

3. Turnthe“Adjust screw” (31) counter-clockwiseto screw it out fully.

Install the “Cap nut” (32), and tighten it by the tightening torque of
0.5~ 0.6 kg- m (3.6 ~ 4.4 ft- Ibs).

Caution: Do not allow the “Adjust screw” (31) to be turned when tightening
the “Cap nut” (32).

D@ @EE)EDE@EWEE@EE@WEDE

Solenoid valve
4.2 ~ 4.4 kg- m (30 ~ 32 ft- |bs)

Yellow ()
éI Red (+)

Solenoid coil

0.5~ 0.6 kg- m (3.6 ~ 4.4 ft- Ibs)

0.41 ~0.51 kg- m (3.0 ~ 3.7 ft- Ibs)
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302- 00090- 00

Travel speed select solenoid valve

This solenoid valve is installed in the hydraulic circuit between the Charge pump and the four Travel
motors. When this solenoid valve is switched on, the valve supplies the pilot pressure to the Speed
select valves incorporated in the travel motors to turn the motors into the “High- speed modes’.

Rated voltage DC24V (DC18 ~ 30V) Lessthan 13W
Rated pressure | 210 kg/cm? (2,990 PSI)
Rated flow 3 liters/min. (0.79 GPM)

_}
0
11}
&,

% .y @ Red
| Tightening torque:
i 3.1~38kg-m e Blue
T ’ (22.4 ~ 27.5 ft- lbs)
t g — - W
L} A
val A
00— | PT
H
\ I
T
@ s st 1 [ Solencid coil
- - [ —— -
H ‘ ! 2 | O-ring
AL ] 3 | Vavecartridge
= 4 | Manifold
O @_ 5 | Plug
Travel motor
Travel speed select
solenoid valve
Swivel joint
E r———————
From: Charge pump =] A H V—\}l )
B l
T :
Al i
To: Tank -
To/From: Main pump ; ' "1l
— o
P
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Parking brake release solenoid valve

302- 00090- 00

This solenoid valve is installed in the hydraulic circuit between the Charge pump and the four Travel
motors. When this solenoid valve is switched on, the valve supplies the hydraulic pressure to the

parking brakes incorporated in the travel motors to release the parking brake.

Rated voltage DC24V (DC18 ~ 30V) Lessthan 13W
Rated pressure | 210 kg/cm? (2,990 PSI)
Rated flow 3 liters/min. (0.79 GPM)

Tightening torque:
3.1~3.8kg-m
(22.4 ~ 27.5ft- |bs)

Parking brake release

Solenoid valve

Travel motor

@ Red

@ Blue

b

PT

Solenoid coil

O-ring

Valve cartridge

Manifold

AR (WIN|F

Plug

Swivel joint
From: Chargepump P % A ( 1G
1 7
1’ T
To: Tank
To/From: Main pump
———— e

314




302- 00090- 00

Oscillation axle release solenoid valve

This solenoid valve is installed in the hydraulic circuit between the Charge pump and the two
oscillation axle lock cylinders. When this solenoid valve is switched on, the valve supplies the
hydraulic pressure to release both of the oscillation axle lock cylinders.

Rated voltage DC24V (DC18 ~ 30V) Lessthan 13W
Rated pressure | 210 kg/cm? (2,990 PSI)
Rated flow 3 liters/min. (0.79 GPM)

_}
0
11}
&,

| e ® Fed
| Tightening torque: e Blue
' 3.1~3.8kg-m
T ’ (22.4 ~ 275 ft- Ibs)
T ' — » W
A
. ral AN
e , P T
O
\ I
-
@ M T S 1 [ Solenoid coil
= ‘ ! 2 | O-ring
AL ] 3 | Vavecartridge
= 4 | Manifold
] "”f‘ @_ 5 | Plug

Oscillation axle release
solenoid valve

o - ————— o — m— — — — e — — — o

]
|
I
: — o — —
1 - .-
From: Charge pump p% A ~ F : : @
4 ] N A____ - [
: ' ! <@.1
Swivel joint l - = [
) T
To: Tank
To: Tank T
Oscillation axle Holding valve Holding valve  Osillation axle
lock cylinder lock cylinder

3-15



Unit valve

Red (+)

Blue (-)

302- 00149- 00

This unit valve is instaled on the turntable to control the Platform rotation and Platform level
adjustment functions.

Platform level
Unloading adjustment. Steering
% < % 1 Re<
I >< Il I <
T ﬂg | l 0]
}m I __m | }m

ik (
|

Relief vzalve (P10) b !— I 113
140 kg/cm* (1,990 PSI) — . - - H- |T
g8 < 8 < 2 2
1 | Unloading solenoid valve 10 | Plug (3/8)
2 | Bolt 11 | Plug (M8)
3 | Platform level adjust solenoid valve 12 | Manifold
4 | Double pilot check valve 13 | O-ring
5 | Bolt 14 | Plug (3/8)
6 | Steering solenoid valve 15 | Seria number plate
7 | Bolt 16 | Rivet
8 | Relief valve (P10) 17 | Plug (3/8)
9 | O-ring
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302- 00071- 00

Flow priority valve

This valve maintains the flow that comes of the PF port at the constant level regardless of the flow
fluctuation that is supplied to the IN port. The rest of the flow comes out of the EF port.

Rated pressure 260 kg/cm? (3,700 PSI)

Rated flow 100 liters/min (26.4 GPM)

Constant flow of PF port 17 + 2 liters/min (4.5 + 0.5 GPM)
PF1/2 IN

(PF1/2)

(PF1/2) (PF3/8)

S5 ) @) @@

317



Flow divider valve

1 piece of Flow divider valve #302- 00104- 00 and 2 pieces of Flow divider valves #302- 00105- 00 are installed
in the hydraulic circuit of the Traveling system to supply equal flow to the 4 pieces of Travel motors.

1. Flow divider valve #302- 00104- 00

Rated pressure

340 kg/cm? (4,980 PSI)

Rated flow

130 liters/min (34.3 GPM)

Flow dividing ratio to A and B ports

1:1

Screw in this Throttle adjust screw (11) fully, screw it out

2. Flow divider valve #302- 00105- 00

Rated pressure

340 kg/cm? (4,980 PSI)

Rated flow

65 liters/min (17.2 GPM)

Flow dividing ratio to A and B ports

1:1

by one full turn, and then lock it by the lock nut (16).

1 | Body 9 | Plug (PT 1/8)

2 | Main spool 10 | Cap screw (M12 x 40)

3 | Sub spool 11 | Throttle adjust screw

4 | Spool plug 12 | Bushing

5 | Cover 13 | O-ring (P7)

6 | Spring 14 | Back- upring (for O- ring P7)
7 | O-ring (P29) 15 | O-ring (P16)

8 | O-ring (G45) 16 | Lock nut (M8)

302- 00104- 00
302- 00105- 00

Screw in this Throttle adjust screw (10) fully, screw it out
by one full turn, and then lock it by the lock nut (15)

B
vzr)
1O
| r=——
R Sp—o

P
(3/4”)

1 | Body 9 | Plug (PT 1/8)

2 | Main spool 10 | Throttle adjust screw

3 | Sub spool 11 | Bushing

4 | Spool plug 12 | O-ring (P7)

5 | Cover 13 | Back- upring (for O- ring P7)

6 | Spring 14 | O-ring (P16)

7 | O-ring (P21) 15 | Lock nut (M8)

8 | O-ring (P36)
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302- 00000- 38

Swivel joint
The swivel joint is installed at the rotation center of the turntable to provide the hydraulic il
passages between the turntable and chassis.

Rated pressure | A, B, C, D, Fand G ports | 350 kg/cm? (4,980 PSI)
E port 210 kg/cm? (2,990 PSI)
Dr port 2 kg/em? (28 PSI)

Rated flow A, B, C,D, Fand G ports | 150 litersmin (39.6 GPM)
E port 15 litersymin (3.96 GPM)
Dr port 18 liters/min (4.76 GPM)

pr - - ﬁ"—;\-""

)

1
|

)!; Slipper sea
\( __Oil seal

{ —_Snapring
i

|| snaft
L~
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303- 00058- 00B

Boom elevation cylinder

Tightening torque:
195 kg- m (1,410 ft- Ibs)

N
QPP
ay,

Tightening torque: 5.8 kg- m (42 ft- Ibs)
Lock the setscrew using a center punch after tightening.

Tightening torque:
625 kg- m (4.520 ft- |bs)

N
FRRRRPE PP
b

A (PF3/8) Extend

b

(AT

—

(< H*»\
i 11115!; =
‘Q‘

B (PF3/8) Extend

A

Lock the Spherical bearing (22) at 4 points using
a center punch after being press- fitted.

No. Description No. Description
1 | Cylinder tube 13 | Spacer
2 | Pistonrod 14 | Piston
3 | Cylinder head 15 | U-ring
4 | Bushing 16 | Backupring
5 | Snapring 17 | Wear ring
6 |U-ring 18 | Nut
7 | Backupring 19 | Set screw
8 | Dust sedl 20 | Stedl bal
9 | O-ring 21 | O-ring
10 | Backupring 22 | Spherical bearing
11 | O-ring 23 | Bushing C il
12 | Lock washer 24 | Single holding valve Hydraulic circuit diagram
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302-00109-00

Single holding valve (for Boom €elevation cylinder)

The Single holding valve is mounted on the Boom elevation cylinder to prevent the cylinder from natural retraction.
® Rated pressure --------------- 210 kg/cm? (2,990 PSI)

® Rated flow -------------------- 50 liters/min. (13.2 GPM)
=
[ I
D G
_ E]\/\ Boom elevation cylinder
=-- % ~<——— Single holding valve
B A

1 | Valvehousing 6 | Cap 11 | Spring

2 | Pilot check valve cartridge 7 | O-ring 12 | Spring

3 | Holding valve cartridge 8 | Pilot piston 13 | Guide

4 | Plug 9 | O-ring 14 | Pushrod
5 | Plug 10 | Back- upring
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1. | nspections

Measure the natural retraction of the boom elevation cylinder as follows to check the internal oil
leakage of the single holding valve.

1. Set up the machine on firm and level surface.
2. Raise the boom and set the boom at the boom angle of 45 degrees, and then shut down the engine.

3. Apply the mark on the piston rod of the boom elevation cylinder, and then measure the Dimension
A as shown in the figure below.

Caution: Do not damage the piston rod when marking.

Mark

Boom elevation cylinder

10 minutes H
Oy o,

4. Leave the machine for 10 minutes, then measure the Dimension A’.
A —A’ = Naturdl retraction
Serviceable limit of natural retraction ----- 2 mm (0.08 in)/10 minutes.

5. If the natural retraction exceeds the serviceable limit, check the single holding valve and the boom
elevation cylinder for internal oil leakage.

Follow the next procedures to specify which has internal oil leakage (the single holding valve or the
boom elevation cylinder).

1) Support the boom using a crane to prevent the boom from unexpected descent.
2) Disconnect the hydraulic hose that is connected to the “ A port” of the single holding valve.
Caution: Loosen the hydraulic hose fitting slowly when disconnecting the hydraulic hose.

3) Lower the hoisting hook of the crane to load the boom elevation cylinder with the gravity of the
boom, and then check if hydraulic oil leaks from the single holding valve.

If the hydraulic oil leaks from the single holding valve, it indicates that the internal oil leakage
is in the single holding valve. No oil leakage indicates that the internal oil leakage is in the
boom elevation cylinder.
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Boom telescope cylinder

Tightening torque: 54 kg- m (390 ft- Ibs)

303- 00141- 00
303- 00142- 00
303- 00143- 00

Tightening torque: 130 kg- m (940 ft- |bs)

Tightening torque: 1.6 kg- m (12 ft- lbs)
(Lock this set screw using a center punch after tightening.)

i

58

1 | ¥ i 7z
1 .HITI ul_a ]
= 9 i
I [ |
PF 3/8
(Retract)
||
| o
L oI
T | —
| |
PF 3/8
(Extend)
%)
Tightening torque: 2.3 kg- m (17 ft- Ibs) PF 3/8 (Retract) . I i
L
PF 3/8 (Extend) r§1 -
1 | Cylinder tube 12 | Piston
2 | Pistonrod 13 | U-ring
3 | Cylinder head 14 | Back- upring
4 | Bushing 15 | Wear ring
5 | U-ring 16 | O-ring
6 | Back- upring 17 | Back- upring
7 | Dust seal 18 | Set screw
8 | O-ring 19 | Holding valve cartridge
9 | O-ring 20 | Plug
10 | Lock washer 21 | O-ring
11 | Spacer 22 | Seria number plate
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Double holdi ng valve (for Boom telescope cylinder)

The Double holding valve is equipped on the Boom telescope cylinder to prevent the cylinder from
natural retraction and extension.

Tightening torque: PF3/8 (Retract)
17 kg- m (123 ft- Ibs)

Valve cartridges for
Double holding valve

| R —

| W T i e il Y

Boom telescope cylinder

Tightening torque:

17 kg- m (123 t- Ibs) PF3/8 (Extend)

Valve cartridge detail

Boom telescope cylinder
2 /
PF3/8 (Extend) ———

PF3/8 (Retract)

Double holding valve
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1. Inspections

Measure the natural retraction and extension of the boom telescope cylinder to check the interna oil

leakage of the Double holding valve.

1. Set up the machine on firm and level surface.

2. Raise the boom fully and extend the boom about 1 meter (3 feet), and then shut down the engine.

3. Apply the mark on the 2™ boom section, and then measure the Dimension A as shown in the figure
below.

2™ boom section

3‘”‘ 10 minutes A;

1* boom section

4, Leave the machine for 10 minutes, and then measure the Dimension A'.
A — A’ = Natural retraction
Serviceable limit of natural retraction ----- 2 mm (0.08 in)/10 minutes.

5. Lower the boom fully, extend it about 0.5 meter (1.5 feet), shut down the engine, and then measure
the Dimension B as shown in the figure below.
W

10 minutes

B’

2™ boom section

6. Leave the machine for 10 minutes, and then measure the Dimension B’.
B’ —B = Natural extension

Serviceable limit of natural extension ------ 2 mm (0.08 in)/10 minutes.

7. If the natural retraction and/or extension exceed the serviceable limit, check the Double holding
valve and the boom telescope cylinder for internal oil leakage.

Follow the next procedures to specify which has internal oil |eakage (the Double holding valve or the
Boom telescope cylinder).

1) Set the boom asfollows.
* When natural retraction exceeds the serviceable limit:
Boom angle --- Max. (Fully raised) Boom extended length --- About 1 meter (3 feet)
* When natural extension exceeds the serviceable limit:
Boom angle --- Min. (Fully lowered)  Boom extended length --- About 0.5 meter (1.5 feet)

2) Disconnect both of the hydraulic hoses that are connected to the boom telescope cylinder, and
then check if the hydraulic oil 1eaks from the boom tel escope cylinder.

Caution: Loosen the hydraulic hose fittings slowly when disconnecting the hydraulic hoses.

If the hydraulic oil leaks from the boom telescope cylinder, it indicates that the interna ail
leakage is in the double holding valve. No oil leakage indicates that the internal oil leakage isin
the boom telescope cylinder.
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302- 00000- 67

Single pilOt check vale (for Boom telescope cylinder)

This valve, together with the double holding valve, is to prevent a “Natural retraction” of the Boom
telescope cylinder caused by the gravity of the boom and the platform.

Rated pressure 175 kg / cm? (2500 PSI)
Rated flow 60 litters/ min. (15.9 gallons/ min)
Check valve cracking pressure 0.1kg/ cm? (1.42 PSI)
%(i ? ? ? ﬁi @f @i ?
f T \ \ i
N L =B

=

THep PRI e

==

p11.0x2 A

__B(G34)
PE3/4x2 (A, B pon) I_
Ve
b
Pl _ ' it R, 2
= i (G 3/8)
1 |
bij i e ‘] A (G 3H4)
& LU Hydraulic symbol
No. Description No. Description |
1 Snapring 6 |[Name plate -
2 | Spring seat 7 | Body o
3 Spring 8 Pilot valve
4 | Check valve 9 | O-ring
5 Valve seat 10 |Cap
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Fly- jib cylinder

Tightening torque: 39 kg- m (282 ft- Ibs)

303- 00016- 00

Tightening torque: 0.7 kg- m (5 ft- |bs)
(Lock this set screw using a center punch after tightening.)

Tightening torque: 40 kg- m (289 ft- 1bs)

Qa w(??);@ ??D W@ (16X19)
\ g—T 1 7 — i NN \\ ‘f’ / 9_[
[E <> I — H
l
| L | |
| Ml
[ - LI
|k I
7R C — E —
S T ?— \ | J-4 18
A (|| £
N e
SDIEDIE
B (PF 3/8) A (PF 3/8)
Retract @ Extend C (PE38)
Tank
Ji-e——F—_% & O
8 1 — 1
\1'/ D E[_ -@» ! T L) /
/ e
td
D (PF 3/8)
Tank
D (PF 3/8) _J__é.j_ Eé——l— C (PF 3/8)
Tank i_ ______ I Tank
s G
B (PF 3/‘8) /Ix (PF 3/8)
Retract Extend
1 | Cylinder tube 10 | Lock washer 19 | Bushing
2 | Pistonrod 11 | Piston 20 | Double holding valve
3 | Cylinder head 12 | Wear ring 21 | Bolt
4 | Bushing 13 | U-ring 22 | Overload relief valve
5 | U-ring 14 | Back- upring 23 | Filter
6 | Dust seal 15 | Set screw 24 | O-ring
7 | O-ring 16 | Stedl ball 25 | Bolt
8 | Back-upring 17 | O-ring 26 | Spring washer
9 | O-ring 18 | Spherical bearing | 27 | Greasefitting
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302- 00020- 00

Double holding valve (for Fly-jib cylinder)

This Double holding valve is equipped on the Fly- jib cylinder to prevent the cylinder from natural
retraction and extension.

Tightening torque:

Tightening torque:
JNeng B 5 5 kg- m (18 ft- Ibs)

8 kg- m (58 ft- |bs)

! § 000000 %) |

Y m—
N
B AN\ Py
——t L
Sf?’r ::-—ﬂ-":l :\ /] - 5

-
13

———

P2 \ /AN

A/ \ﬁ

(% (1) 9)(10Y 9 ) 2
N P Overload relief valve

Eé.—,- C (PF 3/8)

1 Tank

(P2 P1]

' &-ﬂh _ﬂ_@ | < Double holding valve
-Ju

C)

2t~

j?r
® ¢

tc—— Fly- jib cylinder

D (PF 3/8) -.——@’— :
Tank ! |

B (PF 3/8)

A (PF 3/8)
Retract Extend
1 | Body 6 | Cap 11 | O-ring
2 | Vave seat 7 | Orifice 12 | O-ring
3 | Vave spool 8 | Check valve 13 | O-ring
4 | Vavehosing 9 | O-ring 14 | Plug
5 | Spring 10 | O-ring
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302- 00021- 00

Overload relief valve (for Fly-jib cylinder)

Two Overload relief valves (P11 and P12) are equipped on the Fly- jib cylinder to release abnormally
high pressure produced in the Fly- jib cylinder.

Pre- set pressure: 150 kg/cm? (2,130 PSI)

Nk

M4
1B

—"

7
&

L ‘S?/ -4

0
L/
P port ‘/Tport
T==
e i
o [N
4 IGLE —=0g
. e |_J
[ iy 8
A —A section
l<—— Fly- jib cylinder
Overload relief valve (P12) o Overload relief valve (P11)

— =1

. C,
D (PF 3/8 -_ﬁ_’ ; ~é-—,-c (PF 3/8)
(Tank ' | i Tank

I 6 ‘A[.H'LQ _ﬂ_ﬂ/ | «— Double holding valve
g

B (PF 3/8) A (PF 3/8)
Retract Extend
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Oscillation axle lock cylinder

303-0008600

Air bleeding procedures

Bleed air from the “ Oscillation axle lock cylinders’ asfollows when the air is suspected in the “ Oscillation axle lock system™.

<
(7]
g (1)  Set up the machine on firm and level surface, and then unload the platform.
a
'g (2)  Set the boom under the horizontal and retract it fully.
4@ { ?7 o] (3)  Loosenthe*Air bleed plugsA” shown in the figure left on the “ Oscillation lock cylinder (L/H)”.
; i Q =
)y ' < (4)  Drive the machine, have the “ Left/ Front wheel” on a curb as shown in Fig. 1 to retract the “ Oscillation lock cylinder (L/H)”
T ||I fully and to bleed air from the bottom room of the cylinder.
- I I D ) - . - (5) Tighten the“Air bleed plugsA” loosened in step (3).
~ : ——a— E (6) Loosenthe*Air bleed plug B” shown in the figure left on the “ Oscillation lock cylinder (L/H)”.
{ £3
l___ﬁrﬁ ______ — gg i udlu b ‘ (7)  Drive the machine, have the “ Right / Front wheel” on a curb as shown in Fig. 2 to extend the “ Oscillation lock cylinder (L/H)”
B - 1 T gg § EJLI\ LFJ E fully and to bleed air from the rod room of the cylinder.
f{:’ﬂ‘, f b} | ’ (8)  Tighten the* Air bleed plug B" loosened in step (6).
. RN
| “ g gl é (9)  Loosenthe*Air bleed plug B” shown in the figure left on the “ Oscillation lock cylinder (R/H)”.
3 B s
@ | @_{b g? (10) Drive the machine, have the “ Left / Front wheel” on a curb as shown in Fig. 1 to extend the “ Oscillation lock cylinder (R/H)”
@ i | . 3 fully and to bleed air from the rod room of the cylinder.
- (11) Tightenthe“Air bleed plug B” loosened in step (9).
(12) Loosenthe*Air bleed plugsA” shown in the figure left on the “ Oscillation lock cylinder (R/H)”.
ETCHA [
’HJ (13) Drive the machine, have the “ Right / Front wheel” on a curb as shown in Fig. 2 to retract the * Oscillation lock cylinder (R/H)”
fully and to bleed air from the bottom room of the cylinder..
' (14) Tighten the “ Air bleed plugsA” loosened in step (12).
(15) Repeat the above steps until no air comes out from al of the air bleed plugs.
I% (
-I- : g ::I o] Lls
- ::::::J" £.8 " _ Fig. 2
L:;? §53 = Fig. 1
b T 8is :
S 8 = Oscillation lock
! Q cylinder (R/H)
f @ Right / Front wheel o
o] Oscillation lock
= At Oscillation  lock cylinder (L/H)
Oscillation lock X
I < oylinder (RIH) ' cylinder (L/H)
_ L eft/ Front wheel /
No. Description No. Description Right / Front wheel : L eft/ Front wheel
1 [ Cylinder tube 14 | Bushing Curb
2 | Piston rod 15 | Cap bolt -P- B l
3 [ Cylinder head 16 | Bolt 1 : {
4 | Piston 17| Spring washer ] Jd
5 | Dust seal 18 | Lockvave
6 | Packing 19 | O-ring
7 Bughing 20 | O-ring
8 |O-ring 21 | Grease nipple View from front View from front
9 | Packing 22 | Grease nipple
10 | Wear ring Lock washer 23 | Set screw
11 | O-ring Spacer 24 | Steel ball
12 | Backup ring 25 | Backup ring
13 | Bushing 26 | Set screw
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L ock valve (for Oscillation axle lock cylinder)

302- 00101- 00

This Lock valve is equipped on the Oscillation axle lock cylinder to lock the cylinder. This valve aso
releases abnormally high pressure produced in the Oscillation axle lock cylinder to protect the

cylinder.
2
VN @
'~/
® |
Oscillation axle lock cylinder it
l 2 @
|
[
-_C.l_::_-_-_._cz_.z:___-_'/ Lock valve
Bl |b—t B2

$
o =
=i
Wi e md
-
s
B
"IF]

Rated pressure | 350 kg/cm® (4,980 PSI)
Rated flow 30 liters/min (7.9 GPM)
Cracking 210 kg/cm? (2.990 PSI)
pressure (1)
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303- 00085- 00
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Seering cylinder

:ﬁ ) * A
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(sa1 -4 Geg) w -6y o :anb.o) Buueyb1L
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302-02898B

Double pilot check valve (for Steering cylinder)

This double pilot check valve is installed in the Steering hydraulic circuit to prevent the
steering cylinders from being extended or retracted naturally, while the steering function
is not operated.

® Rated pressure ----------------- 210 kg/cm? (2,990 PSI)
® Rated flow --------------------- 30 liters/min (7.9 gallons/min)

L/

© = ©

Al Bl

(PF1/4) (PF1/4)
_ — AN
.. & ¢
) A \ B B \
(PF1/4) (PF1/4)
S B Al A

I
AL

| Bl1| ~ "~ |B
e

Steering cylinders

- ]
—

Double pilot check valve
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Platform leveling system

This system automatically maintains the platform at its level position regardiess of the boom UP/Down
movements, and consist of the Upper and Lower leveling cylinders, Double holding or pilot check valve mounted
on Upper leveling cylinder and the combination valve for adjusting platform level as shown in the figures.

) ) Lower leveling cylinder
Lower leveling cylinder Upper leveling cylinder

Upper leveling cylinder

° o q ]
S — > o -:__ o,
= s |
o
= p WG @ ®
D 1 Q- &
For the machine without Fly- |ib For the machinewith Fly- |ib

< Upper leveling cylinder
2 (303- 00023- 00) for the machine with Fly- jib
~<—— Double pilot check valve
(302- 02924) for the machine with Fly- jib
Double holding valve
(302- 05847) for the machine without Fly- jib

i 3

Upper leveling cylinder
(303- 00052- 00) for the machine without Fly- jib

#0.5X X ¢0.8

i i,

oy . I ~ Boom telescope cylinder
T [ A2 | | B2 B31[ | A31
A3| |B3 A2 | [B2 Afl _B1
¥ T
e g I 5 A32
e — B32
g JW 10
7 J Lower leveling cylinder
i o . . ..
T S (303- 00053- 00) for the machine without Fly- jib
T = (303- 00062- 00) for the machine with Fly- jib
: B "i 2 ~<—— Combination valve
Double pilot check valve % § e IV/JA\ (302- 00000- 09)
(302- 00139- 00) ; z
.
Platform level adjust solenoid valve/ - %t g Dr At | [B1
(302- 02727) Ll Erom / To:

Main control valve



1. Note on function

When the boom is lowered, the Lower leveling cylinder retracts and the hydraulic oil in the bottom
room of the cylinder flows into the bottom room of the Upper leveling cylinder.

Since the sizes of both leveling cylinders are exactly the same, the Upper leveling cylinder extends
simultaneously in according with the retraction of the Lower leveling cylinder.

Thus, the platform is balanced by the two leveling cylinders to maintain its level, as the boom is
lowered.

When the boom israised, the leveling cylinders work vice versa.

2. I nspection procedures

(1) Tilt of platform

Perform Boom elevation and telescope operations several times, and check that the platform

aways stays level.

If the platform does not stay level, check the leveling system as follows.

1) Thoroughly check the system for external oil leakage.

2) Follow the instructions described in the 3. Air bleeding procedures to bleed air from the
Platform leveling system.

3) Check theinternal oil leakage of the Combination valve.

4) Check the internal oil leakage of the Double holding valve or Double pilot check valve
mounted on the Upper leveling cylinder.

5) Check theinterna oil leakage of the Upper and Lower leveling cylinders.

(2) Natural descent
Load the platform with its maximum specified load (250 kg, 550 Ibs), and then visually check for
any sign of the platform tilting downward.
If the platform tilts naturally, thoroughly check the leveling system for external oil leakage, and
then check the components listed below for internal oil leakage.
® Double holding valve or Double pilot check valve mounted on Upper leveling cylinder
® Combination valve
® Upper and lower leveling cylinders

3. Air bleeding procedures

CAUTION
® \When bleeding air, always operate the machine from the lower control.
® Do not alow any load on the platform when carrying out these procedures.

1) FPull the platform level adjust lever equipped on the Combination valve while pressing the lock
lever.

2) Operate the Boom telescope switch to its IN position to tilt the platform fully upward.

3) Operate the Boom telescope switch to its OUT position to tilt the platform fully downward.

4) Perform the above steps 2 and 3 several times.

5) Adjust the platform to its level position, and then set the platform level adjust lever to its origina
position.

Up

A

o

C
I

o/

Down
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302-00000-09

: : A32 (PF 1/4) B32 (PF 1/4)
Combination valVve (for Platform leveling system)
The Combination valve is used in the Platform leveling system and incorporates the Directional control valve, — ] \ﬁm R d{ D
the Double pilot check valve and two Overload relief valves. =l T E;
Rated pressure 300 kg/cm? 4,270 PS| ,r"*""—?-—ﬁf-l'mgf-’ml-gfz—-—--g
Rated flow 50 litersmin | 13 gallong/min P9 A T(PF1/4)
Preset pressure for Overload | 230 kg/em® | 3,272 PSI - —-@— —@—— ! A313$§FY) B3L(PF1/4)
K ] A2 (PF 38) B2 (PF 3/8)
relief valves (P8 and P9) [ & O
Rated flow 50 litersmin | 13.2 GPM N D

i

5)
>
&

--rx\- t
Bl 4 — ) |
T itz ’& ‘

e T
- o
¥ |
e e 0....;
Al (PF 3/8)
A By T \ B1(PF 3/8)
ab T ﬁ A
By 18
Y | Y|
2 21 20 18 25 19 23 24 26
\\lj /A/
TR Pl
=I5 iy S g 1 :
= <\ 1] \ |
- / / W\
J 2 10 2 8 9 5 11 3 2 3 11 16 4 14 15 13
01 % A-A Section B-B Section
X I~ '
K\{\E\\& No. | Description No. | Description No. | Description
N @ 7 1 | Body 11 | Plate 21 | O-ring
@ G % 2 | Spool 12 | Bolt 22 | Plug
e % 13 3 | Oil sedl 13 | Bolt 23 | Piston
£ ( @é 4 | Bracket 14 | Spool lock lever 24 | O-ring
" 5 | Washer 15 | Bolt 25 | Gasket
" 6 | Bolt 16 | Spring 26 | Expand plug
7 | Bushing 17 | Plug 27 | Overload relief valve
8 | Sted hall 18 | Valve seat 28
9 | Spring 19 | Vave 29
10 | Cap 20 | Spring 30
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303- 00053- 00

L ower Ievellng Cyllnder (for the machine without Fly- jib)

Tightening torque: 1.65 kg-m (12 ft-1bs)
Caulk with punching at 2 spots after tightening.
Tightening torque:
43 kg- m (311 ft- Ibs) Tightening torque:
65 kg- m (470 ft- 1bs)

pp  Sugel

/ N

L

jL

s
©
2
g

20

3
]\\®
)

7

No. Description No. Description

1 | Cylinder tube 12 | U-ring

2 | Piston rod 13 | Wear ring

3 | Cylinder head 14 | Set screw

4 | Bushing 15 | Steel ball

5 | U-ring 16 | O-ring

6 | Dust sed 17 | Bushing

7 | O-ring 18 | Collar

8 | Backupring 19 | Bushing

9 | O-ring 20 | Greasefitting
10 | Lock washer 21 | Name plate
11 | Piston
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303- 00062- 00

L ower leveling cylinder (for the machinewith Fly- jib)

Tightening torque:
54 kg- m (390 ft- 1bs)

Tightening torque: 1.65 kg-m (12 ft-1bs)
Caulk with punching at 2 spots after tightening.

Tightening torque:
80 kg- m (579 ft- 1bs)

PP

e

® 1
D

23

fj/

No. Description No. Description
1 | Cylinder tube 12 | Back- upring
2 | Piston rod 14 | Wear ring
3 | Cylinder head 15 | Set screw
4 | Bushing 16 | Steel ball
5 | U-ring 17 | O-ring
6 | Dust sed 18 | Bushing
7 | O-ring 19 | Collar
8 | Back- upring 20 | Bushing
9 | O-ring 21 | Greasefitting
10 | Lock washer 22 | Name plate
11 | Piston 23 | Greasefitting
12 | U-ring --
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303- 00052- 00

Upper Ievellng Cyllnder (for the machine without Fly- jib)

Tightening torque:
43 kg- m (311 ft- Ibs)

Tightening torque: 1.65 kg- m (12 ft- |bs)
Caulk with punching at 2 spots after tightening.

Tightening torque:
65 kg- m (470 ft-1bs)

RStisid

|

=k 7 7
i ‘\-,
Extend (PF1/4)
@ (19
&y - i
+%':—% e 5
[ } =
T I‘I ﬂ
19 @ I }
21 @
s\Retract (PF1/4) /@
Litd =i m|
[ .
f _i\ri ’_:;:_ |44 lIaI_I
2 =2
| : /
20 E =
Double holding valve
No. Description No. Description Unoer levelin
1 | Cylinder tube 14 | Set screw plf;y“nder ?
2 | Pistonrod 15 | Steel ball
3 | Cylinder head 16 | O-ring
4 | Bushing 17 | Bushing
5 | U-ring 18 | Collar : Y
6 | Dust sed 19 | Bushing
7 | O-ring 20 | Greasefitting ‘¢M[Ihs:]_'ﬂ ‘¢'
8 | Back-upring 21 | Double holding valve - _l_ -
9 | O-ring 22 | Bolt
10 | Lock washer 23 | Bolt 53?2;72; (%(,:tingg
11 | Piston 24 | Spring washer
12 | U-ring 25 | O-ring
13 | Wear ring 26 | Name plate
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302-05847

Double holding valve (for upper leveling cylinder without Fly- jib)

This Double holding valve is mounted on the Upper leveling cylinder to maintain the platform level in
the event of hydraulic hose breakage.

® Rated pressure ---------------- 230 kg/cm? (3,270 PSI)
® Rated flow 10 liters/min (2.64 gallons/mi n)
209101917 11 3L 4 13
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=
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Upper leveling cylinder

5: 1 | Body 8 | Check valve
AllrllC T E—— 2 |Vaveseat | 9 | O-ring
| \;71‘ | 3 | Vavespool | 10 | O-ring
B /=4 |D 4 | Cap 11 | O-ring
I_cgl 5 | Spring 12 | O-ring
6 | Cap 13 | O-ring
7 | Orifice 14 | Plug

—)%),n

Double holding valve
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303- 00023- 00

Upper leveling cylinder (for the machine with Fly- jib)

Tightening torque:
54 kg- m (390 ft- 1bs)

Tightening torque: 1.65 kg- m (12 ft- |bs)
Caulk with punching at 2 spots after tightening.

Tightening torque:

80 kg- m (579 ft-lbs)

l
qrppe

Pr

L /e

/

N @
Rauae
T

f |
Extend (PF1/4)
4 . @
o [ | y
F—1R 4 Ml
] L -
x /[ o [N
@ ®
@) Retract (PFU4)
2 Ry
e
E = —
- |
No. Description No. Description Upper leveling

1 | Cylinder tube 14 | Wear ring cylinder
2 | Pistonrod 15 | Set screw
3 | Cylinder head 16 | Steel ball
4 | Bushing 17 | O-ring
5 | U-ring 18 | Bushing
6 | Dust sed 19 | Collar
7 | O-ring 20 | Bushing
8 | Back- upring 21 | Greasefitting
9 | O-ring 22 | Double pilot check valve gﬁﬁ; 'IEDXFti”f
10 | Lock washer 23 | Bolt ( )
11 | Piston 24 | Spring washer Double pilot check valve
12 | U-ring 25 | O-ring
13 | Back- upring 27 | Name plate
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302-02924B

Double pilot check valve (for upper leveling cylinder with Fly- jib)

This double pilot check valve is mounted on the Upper leveling cylinder to maintain the platform level

in the event of hydraulic hose breakage.

1 | Valve housing | 9 [ Valve seat
2 [ Plug 10 | Check valve
3 | Plug 11 | Spring
4 | Oring 12 | Spring retainer
5 | Pilot piston 13 | Oring
6 | Oring 14 | Plug
7 | Back-up ring 15 | Plug
8 | Packing 16 | Plug
Upper levelling cylinder
P1 " T
|
7
|
B A
i N

Fa|

Double pilot check valve
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301-00000-22

Boom rotation motor

The boom rotation motor isinstalled on the rotation gearbox to rotate the turntable.

TYpe ------mmmmmmeccccccccnecee Plunger type

Rated pressure ------------------ 210 kg/cm? (3,000 PSI)
Drain pressure ------------------ 1.5 kg/cm? (21 PSI)
Displacement ----------=--=----- 39.3 cc/rev (2.4 in%/rev)
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Platform rotary actuator

The Platform rotary actuator is installed between the platform and the top of 3rd boom or

Fly- jib to rotate the platform.

CW /
o
C.C.W\

N

%

\S

-

®

B ) -

®

o

._|_

\&

N

®

2.5 mm (0.1 in)

® @ e|e @
®

Tightening torque : 5.1 kg-m (37 ft-lbs)
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Body

Shaft

Ball bearing

O-ring

Back- up ring

O-ring

Air bleed plug

Steel ball

OO N |WIN|F

Piston

Packing

Back- up ring

Packing

Back- up ring

Wear ring

Head

O- ring

O-ring

Set screw




1. Function of Rotary actuator

1 Clockwise

Shaft

1. Pressurized oil comes in to the lower room
of the rotary actuator and push up the piston
as shown in the figure left.

Piston 2. The piston and the shaft are threaded and
mesh each other.

3. The piston rotates the shaft clockwise while
it goes up.

Threaded section

2. Counter clockwise

p 1. Pressurized oil comes in to the upper room of
€ the rotary actuator and push down the piston
as shown in the figure left.

Piston 2. The piston rotates the shaft counter-
clockwise while it goes down.
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2. Platform rotary actuator air bleeding procedures

Bleed air form the platform rotary actuator as follows when the air is suspected in the rotary actuator and

causes excessive free play.

1. For the machinewith Fly- jib.

1)

2)

3)

4)

5)

Start the engine, raise and lower the fly- jib to its full stroke more than 5 times to bleed air from the
hydraulic hoses installed in the boom, and then lower the platform close to the ground.

Caution: Do not operate the platform rotating functions while raising and lowering the fly- jib.

Rotate the platform fully CW and CCW more than 10 times.

Rotate the platform CCW fully, loosen the “Air bleed plug” shown in the Fig - 1 to bleed air from the
rotary actuator, then tighten the air bleed plug.

Rotate the platform CW and CCW fully 2 ~ 3 times, repeat the above step 3) until no air comes out of the
rotary actuator, and then tighten the air bleed plug securely.

Move the platform by hands, and make sure that the rotary actuator does not have excessive free play.

1) For the machine without Fly- jib

1) Shut down the engine, disconnect both of the hydraulic hose connected to the P and T port of the platform

2)

3)

4)
5)

6)

7)

rotation solenoid valve shown in Fig - 2, and then connect the hoses each other using the hose adaptors.
Start the engine, depress the foot switch and hold the platform rotation switch either in CW or CCW
position for about 2 minutes to bleed air from the hydraulic hoses installed in the boom.

Shut down the engine, disconnect the hydraulic hoses, and then re- connect them to their original
positions.

Re- start the engine, rotate the platform CW and CCW fully more tan 10 times.

Rotate the platform CCW fully, loosen the “Air bleed plug” shown in Fig - 1 to bleed air from the rotary
actuator, and then tighten the air bleed plug.

Rotate the platform CW and CCW fully 5 times, repeat the above step 5) until no air comes out from the
rotary actuator, and then tighten the air bleed plug securely.

Move the platform by hands, and make sure that the rotary actuator does not have excessive free play.

Air bleed plug

Connect each other

> &

—

E=HRE D%D
\ Hose adapter

7T port Disconnected hose from T port
P port

Disconnected hose from P port

\ Platform rotation solenoid valve
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Travel motor

301- 00000- 35

Hydraulic motor | Motor type Plunger motor

Rated pressure 350 kg /m? (4,980 PSI)

Displacement 26.8 or 52.7 cc/ rev. (1.64 or 3.22in/ rev.)
Gearbox Gear type Planetary gear

Reduction ratio 1/37.7

Recommended gear oil | Shell Spirax EP90

Gear oil capacity 1.7 liters (0.45 gallons)

(PF3/8)

A
(PF1/2)

Fhapks

mmaN

Ll

c2
(PF3/8)
(PFL/4) (PF172)
High speed <€—>> Low speed Oil filler plug
— - m (PT3/8))
| 7 l@
| /| _J |
| |
| 2+
| X |
| |
| ]
[ ~T "*I Qil drain plug
1 J (PT3/8))

f‘.L'\
=

Oil level plug
(PT3/8))

A - view
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1. Sectional drawings

324)(336) (328) (326) (337 6? 323)(338) (386) (321)(325) (343) ( 42

T8
A LB N
( D) | N
/ / | - A ‘\\ :
// ( - 7 | : _‘: ] é\a' \
, 6? P L I ¢
\- = lﬂf?l ‘? /
\ )
— 7 Y
e :
D
& 208 216
205 212

A — A section

.209) (206) (218 @ 209)(202) (222) (201) (211) (208

221

w

64

(o

66

363

341

—
o
=

365

30 )(139)(135) (107) (108) (103

J\?

Oy
Ja LI

: o _

112

e = =

P B A} |
4

0

56

37

41

=

L/

|
ﬂ_

27 )1151)(115) {116

L
1 o
R
i

-
r‘

B-B tion

S

OO

I

71
'S
(]

e

oy :
i

~®

\\ E ¥ 40
J. N\ .

ORT TR
MWL i

N

TN

N

-1

| T ;
\X\.\\@w
(28) (1) (09) (108) (152) (161) (121) (199) (17) (49)



302- 00041- 00

Check valve block

This check valve block isinstaled at the outlet lines of the main and emergency pumps to prevent the
counter- flow.

Rated pressure 210kg/ cm?® (2,990 PSI)
Rated flow P1>T1 100 litters/min (26.4 gallons/ min)
P2> T2 5 litters/min (1.3 gallons/ min)

T2
PF3/8

P2 Y A ) W e (|
PF3/8 \ i

S R N
| PF3/4

i i \l/_ |
L A
T1
PF3/4
X — X section
T?
P\
P2 —Q
A '
P1 O,
T1
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4. Electrical section
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329- 00316- 00G

7- segment diodes

Main CPU box (M2A)

Thismain CPU box isinstalled on the turntable to control the machine together with the Sub- CPU board (M4A) in the upper control box.

failures. See the pages 4- 5 and 4- 6 for the details of Error codes and

These 7- segment diodes show error codes in the event of system
their countermeasures.

CVi1A
CviB

—
L
Ck

\

20€08 \08S IW /:.a

e n

el wmd (el Ol med Bt W4 med

y __|r.m | =¥

w

/
(o),

Cr2z CT1

e —

_L.m

e

E)

jizi

i

AT

Switch (SW1) CPU reset switch (Manufactures use only)

f This LED blinks when the CPU isworking properly and goes off, if the CPU fails.
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1. I nput/Output characteristics (for the machine without Duplicated sensors)

To: Platform Calor code of wires Sranal pe.
/ h A Y Lomestor VE. anector NO. in CPU board ! N a.;“_ t » .
Y 1 ' Lin He, — in CPU box (M2-A bor 4o
A Lintle; ;M&. '
= oS Ly ¥y ¢ :
Fd EI Cvnmmcm';rd#! A
N 3 g Al B Laca227 - B Josr |Br 51 1 Yy 4]
3] - o i - N SP2IA 4435V ~ +13
i W X 5 T NNANA_4 BW Jest | Y Qreass- |51 | 4 Communication lines between the Main CPU board and spz“\.\]_-;_jv .,J;: GMdov 6 [cMz M L |cMz 0,758 ~c---2n [FTT
3 T )
HE § é. l; ~ G Mesi | R RFa est| 2 the Sub-CPU board. SPISA 'HSV-»HQ\-'JMIHNI'M“'LM”': & lepqz IMALRGr L eM2 IRITEEE w B I
- 3 h 5 I3z -g [ ofy BcstjL JTHt |esi|é SPIBA- : 445V = 42.1V +31? 4 [enz|mvad Y lema] o o95s S Bl !_J”H”;ngth
W » = o5y Bes1|o Prsesss|est(3 - - I =
lﬁrﬁr ‘Erkl f : g < Overload ’ s |Y RD2r oot |4 .= = . _ ] * %
! - n Y Bosm wi " s +74 T Inputs +24V when the platform is not overloaded and )
i NS LG KK e rer e 5 psn feos | L fon [cp3 (¢ OV when overloaded. m +1.6=+3.7V / Boom angle: Min. ~ Max. - < 2 feuz |k R len § BBt | By amgle
E: 3 g ﬂ o YyYy > - +24-T Inputs +24V when ro failure is on the boom extension (GNP OT == 3 lcM2 O lcu = ;L.;:"g’:, se' m”"n’
Bl §’° ol h-t 3 - E 135RY (mimc;:) Ry chd| o fp2s [cD4 — ) ) ’ ) } . 1 1 '
1n *Euw’ 3 % 2 '-‘?'5: _ 05GyR | Pletts fevel WP gox JcD4 2 3 | oy Inputs 424V all the time. H +5V > cH1 |ssvEbr L]
¥ ¥ ﬁ-r;;? - N i Br§D2p 1604 |/ I 22tV “Tnpuss +24V wh * - — Inputs +2.5V when the machine is level. -2 | CHTHATRR et f v | Trlt sensol
\ P \ o 0£Gy B Plabfors Mmgzl cpd| g P25 |ept | 2 pul en the platform level adjust switch is 3 |emt 1o II outT
> » _ RBY Emergencystor ) &g §CE1 (R JEH [CET|Z po A4V, opemied o2 S topercomne. (wpor = e = Y —~ (sz;wm.f)
L - o = = = = = -
i 5 Y T Rv] Emorg 27 op sigpal for
. > - . enyy shop (5) o ce? |Br BES |CET) 1
~a = - - ¥ E
aan . T > > !-N;l: Mm:dh WBYc1lBr JVr |eB1]1? ";}T cm;w':’?ﬂsmlfors::mm . Inputs +2.5V when the machine islovel. 5 | em1 | HAx Bar [CHT P Tilt sensor
;@ — - 5 1:35R Jcon power aum,-e:- lcn R [vp leatl2 1 o or Output. ooy ~— 2 AT naa Rt et Later
>0 O o > oy 2R Pewerfor P, ¥ fecBi |0 V: c:! 3 ‘_t::‘:r Com. for Qutput. - - - ¢ _? He g = #lrcr.ffoﬁ
”‘@ rf BR | Fower for Bedk 2 »—-+24V Power for CPU. Ouiputs th - : : — in_contro
_ ey SEJCET| O |Vbat [c€T] 3 iputs the current (0 ~ 800mA) corresponding to the o1 levivhrBBricvilo as in a "
) E2(208) ¥ _ : ) 86 R Limit | Cmit) avagfonz | Y Jorn [coz| 4 o +24V  Power for Back-up memory. mvﬂmuf each Joy-stick controller on the upper g_. 2 |cvIAlVETRR Jevi Bosscer . |V ]I UP
—o\0 imi | O——»— - I cor 1 omin 3 |evIAl VA2 ! .
. R 1“"“""“’%0;,9.—1 Lcance! 16 JLimit cancel (carceosLGRco2 |Gr BD13 |02 |5 _:‘:: n?;r;?;:oelmm 8 o th operaied posidon of on g: + |cvialvia AT a1V gﬁf"’"
| " o——t— 3 - _ _ _q)ult;lhepredeluminndmn:ntwhmmhmnuui » |5 CVIA| YHIRGr | CV! B0 w .
ﬁed-nmcﬂ F‘uti'n%”;r — ka} ﬂul"‘l‘” osrGlcbz |Br §PY?  [cp2 |/ - 4247 Inputs +24V when the Dead-man, Pre-stari check or switch is operated on the lower control. g § JCYALVISRL fcv] B0 Mlm—*—-ﬁ, our
fod ~tylelenstin up o519 fobt [Byfpt  [ept |1 | EmciEcncy pump switch i operated. L "'"w;","“ v icy /N Telescope
1, o9 : >+ == No output under the conditions listed below even whe - |2 [cvlVI4RGy eVl Boasc
1Y A4 ’[raklm 53_::: - ;ij F.::nhmm 0.5BG el p2 |epl1 |2 - 3247 ' lh:r;wy-xtickmmilerormcm‘lml swi:;ei:m ” gﬂ:_ ; C_:'fig VHJ‘ wlevi §g _\/\j z”
o= = Telesape ouT _ o.5BL Bedl| O D3 [chl |3 * when no Stand-by inpul signal exists, v g cvis|vis B (vl Bo s or w
0o — 1w Tol < 424V * when no Emergency st T :‘:i( i D2 |CVIBlVHEEP |CV7 Rotation
| . . O > WR pe IN oWk Bcpl|Y BD4 |cPl | 4 In 24V N * when the lal{orm?; DLoSdm“m' ,?i 4 |cviB[vLE feb fevi Bo Vv
1 Protatioadv  cw WL Rotution Cw 25wl §cd! |Gy b5 DT 15 | #247  [1Puls +24V when each swich is operated. inwm;g,:.mim. - and no Overload i N cow |
Pre-start [0 cen " ol rotation cc_oswe Joot [ L §or_[cot [6 | oy @2yt ¥ Josse , [ A el cortrel valve
cheek %o Flyiib %~ up ; LyRY Flyyib uf otlsk Reot| v o ol | 7 >+ MV ! 24‘ : 2’:‘; YL =0- ::i : 358 Fwd
+ )] -~ Lawl Flyiib DwN  osiew Bep1 |Gy fps  |cDl |8 =247 el lcv2 vishy lcvailoeser. |V ]| REV
H o =t
! r - _ GRY Prestast check o5GR §cb2| R RpYe |CD2 |2 ~ il - — - - - Unload;
o < ?E Y - e lock -7 Inplltl+24Vud|mﬂwhe-mndwd:mldlnupen:nd Outputs +24V when the Steering o Platform level adjust ing Sol. T
ol - 5 itch i c
A o 1] >— o 1258 flation sy Qepd|v D23 [co3 |7 |0 ey ey — switch is operated. t24pa 1 |CTI|ETI §BFICTTRo %m}sﬁﬂrh?, Leyelling
'y wbl—l-ofo— the front side range of the chassis shown Outputs +24V when th e ———— v
FTSR H , Outputs +24V when the Platform rotation switch is ' .
—dLo—o' 0 E,f > Ll (] Stand-by o5 YG §cb3 [BrFor7 |cP3 |} r'““*fmnsﬂ- ) Eront | operated ) 1Y 2 CT11ET2QR |ETT Yo Flathorm rotabjon, Fly )ib
A & ks T e v i | Sy T = it 1ont 5
Y / o7 pump 0 Emergency pump switch is operated. (Stand-by) 1# opersied. ert lesfo lert '
- > »1 5 by JOr R (En start) Gy JcP3| R fors |cP3 | 2 - - = + M7 > up
L 3124V Inputs +24V when the Emergency pump switch is Outputs +24V when the Platform level adjust or Steering
T4 4 1 XE= operated or when the engine starting operation s switch is operated, +M4T > c71 |eT4RY lcT bwN
. _ N -9 performed by the Main key switch or the engine start |
” - »>—0 o—> swilch. No output under the conditions listed below even when 77 Steevi
> f pw lh:mntmluwimiswm 3lerzlors o len eering Sol. T
_ WB * when no Stand-by input signal exists. + 24T -> mm_ Right
5 g gé ] .;,L - * when no Emergency stop input signal exists, ’
R I L w | Reate wntrol Tl ewp % §c04 |Gr § D28 | COF |5 ) ol exi. (o o st et oo Say_»| # | T2 oms RY fer2 do e, T | Lefe
' exists. (only for platform level adjustment)
] b Touvel RV % Outputs +247 ~—"77  Toavel specd selest
x % a* ﬂi!iﬁi_. ﬂ:’ :i :-:: : frjo' :;: fr o | qm:.d, when both of the conditions listed below arc satisfactory and the Travel joy-stick controller __W . . ST,
Uy SteringL %3 §CP4 |Gy | D31 |che |8 " The Travelspedslct swiich it o High specd posiin. 4247 S 1 CT2 [OTS §Gr [CT2 Y, * (oN—> High speed)
BRETF T 1 Bensine oil pressuve o5yl febz | L LD/ |CP2 | & w“;ﬁ‘““““'“""m"ndmhmmm ] _osillation axle oLV,
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% i % § ?é Yol ol Mﬁ"ws Y373 FE g ::T ig; Z 418V or 4.8V 'l::d:’;“';smaﬂmlhmSl.'ldewmngen{ﬂwmrsldcnflhecbmsmdlhﬂbmmis' ey o1 7 le72 foT7 BV [eT2 §y [T (ow—s Axle released)
= - egrees. -
g YG} Air eleaner 0sG fobz |Gy §Dré |cb2 |8 -—ﬂ:s\fvﬂ‘::-:: * The boom is dand is | undu 15 degr - T Park;
" _ > +/8Vor 41, - - . —~k,,¢_»¢_lnkmlwg_&.l.-z.
Main Key 3 P §systam dailure f\ Joput +18 when Qutputs +24V 1o release the Parking brake when theTrawl joy-stick mltollens opcrntod +24T-> B |cT2|or8 faylcT2 o, i i (ON—> Brake yeleased)
Bow] Outreack limit_2 elEDgosoll | - -
PBY Overl im 3 Input +1.8V when Dmpmﬂwmmndmem"lm“]mb“m'“’*""‘heplﬂlfﬂm is overloaded. 247 4 |CRT|R¢ BY |cRTQ asFL I_i-,j Overload alam
x| verload the LED goes on. - 1247 > - byzier
3 3 \ Outputs +24V 1o sound the Limit cancel alarm buzz:rwhcn the Limit cancel sw:mh lsoperatr.d. 147 > 2 [cRI|R2 QR IcRTQeb0 . (-!-rﬁemn&xc.)
E - Qutputs +24V lomundlh: Motion alarm buzzer when the machine is in motlon FHT 2 CR1|R3 c&f J'L'"—m Motion J'bmmt
; Outpuls +24V when the Fuel select switch ismtol.PGposiliun.(fnrDue!-ﬁ;gl engine only.) B l alann buzae buEzer
N ) Outputs +24V ta raise the engine rpmloMu! speed. - — I > sl- L e of fuslcugi
Fyu”e —— Outputs +24V (0 raise the engine her - ST > Cxior by It ot R L2 :
Linke | 208 feB1 Y banp 814 B ® gine rpm cither to Mid. mnghspeed 24T 2 |cT2|or2 R |c12 Bo5 LY - Ol
(I7AX2) ,*—- < (V(GND) - em failure LED blinks, 'f'"i’f‘l’wu‘mmmm__ e — ;— CL7 1ot ABrlcL? Bo5P T
1 ?::h:)uwu:r;chllmllLEDmuﬁ‘whm the gutreach is limited and blinks, if any failure accurs -H'-f? > 2lcL7li2 R ol 2.5 Brw itL 2
}P. = — range limit svstem. | ; - i — 3ler?]rs §O let! BosFB OM;& L:ﬂ 3
% % e ml;-RLEDbImIm. if the platform is overloaded J 247 >—-1 CRI|R1 §Br|cFiBo5RY _ Engipe stpp
. L X - -
150 : e e e e S
& automatically when the engine is WB-]'heltH‘L Outpits +24V to s the engine
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Signal NO.
Conpecter §o. Color code of wires
M-X Connaiter ne.

(for the machine with Duplicated sensor s)
70: platform . Main CPU box (M2A)
g { h N Color code of wires Sianal No. CPU box (M24 A ]
Y ¥ i Comestor N0, estor NO. / +5V > EM2 HV.! v {CHZ
ir’ \ : i :H :\ - / Main CPU board (M2-A’ +1.6 ~+3.7V / Boom angle: Min ~Max. = z |eM2 (MA3 R R (M2 - g' ;;E, o Boom angle
= 2 i , L 3 < TELAE
Jdd 3 353 s Commapications N - P = S N semsot- (5
- 3| 8|« e Vs (%1} o~
SERRE HEN R e el o r ot 31 +16-+37V/B i N orsk | [BF
t“ s 3 & i ~ | &5t ch4”—_ cst | 4 o o . 00mang|e.Mln~Maxl - £ Crf JA2 JL. |cT > B B
Q & g 3 —t i lines between the Mai . hd 1 ” O.TSW < oovr! Q’l?.rle
J5 AT (3 G lesi|[Rlra lest|2 the $ub-CPU board o Main CPU board and - LY 53 |sensor ()
S5 I+s 3|2 5 ' - - Le-7s8 >3 |sensor (W
w3 oy 2 S osY §est|L Qrmr lesilé L o0 « fR ¥
S xe N s | ooy Nost Boom length Min ~ Max +5V | [CH2 [1IVE Y lemzl o A o
Y & > £|° Overlead O Jesass el 13 SP21A 5 ez At JGr [em2 o oo
ey O o F20(54) :,“ z T Basm wire repe failure L LaspGlct4 | Y §P2p |04 |4 T - . - [ SP21A *45-+13V - & |CHI MG+ - < 0.75W w2 Boom "“"?&
s Rl g J % > L3R 0.95Y © 7 oL Wwn P3| 8 g gffu\lfh“uv wlh:The platform is not overloaded and SP: : as- Ay PJN‘EF e orsg . IR~ § sensor (Rif)
<= - I e LY v pe s o o> I en overloaded i 18AJ 45—+ 10 o <
ES %o 2 = - > +24T  Inputs 424V when no failure is on the b - == - 1.8V O.TER _ =
03 i 2 5% 1,35RY Plnb&m;"' ﬂh&; 25 wire ropes. < boom. 8A +45~+2.1V < #|cT7|7438 B [CT] o25w w3 Room |ength
by Emege 3% X AR - contact RY JCB4| O Jp2¢ [cD4 |3 - . i - - - - s
TY ¥ stop ﬁ:ﬁ}" E | 4| g - o85Gy R Platform Jevel UP o.F cpa|pr 022 [epe |/ +24T Inputs +24V all the time. : - 7 len .Jl e I3P R 3 MSW(%)
o 0F 3 - - -
. ) R - GVRB Platform Jevel 'BNNQ?E coi| g Boas |cot |2 | T4V Inputs +24V when the platform level adjust swirch | Inputs +2.5V when the machine is level +HT > 1 |s5v QBr il - 5 0.75R -
loigatts i 1 > g5 Emergencystop ) Ag JcE1|R JEH  [ce1 ]2 4247 operated on the upper control. ust el is o= 2 |CHI imaf QR (TR TR Tilt sensok
325 @ b - > YTy cf:”".‘_;:fc';q fﬂd-::' CE? |Br QES cE1| 1 +;:; Emergency stop signal for Hardware. . &g; 3 et dne Boch] — 0.75B ~ ::,r (MH}MJMD
in . — : prwer sotpt carlBr Ive lcer]l ——m Emergency stop signal fo 1
7 y . I5R — T Sﬂn\wﬂm 1 0,78
»—0 o.,_,_m’“) _ ~ co for U owtpt: “3°0cB1 [R Qvp [cB1[2 | +247 _ Com. power for Output. - Inputs +2.5V when the machine is level. - 5 |eM1 |MAZ QG [chT ” f,r - eV .
- = 26R)| Pwerfer CPA__'% > +247 Co Z oM —~< 0.7 Ly |TiESEnEr
. A 2 r cet o Qvs IE m. power for Output, OV = MGl L [CM] 2.756G ni ouT
4 F2(208) ¥ __O;Q_,_ L0 —> BR Yl Power for- Buck-p semery SEPCEL | O PV batt [CET [ 3 > +24T  Power for CPU, ' o - - - GND) J -< - - v 1€ Lateral)
<—o\o— .. T BG QLimib cancel (Limi . . Qutputs the current (0 ~ 800m, .
Linit cancel 51 0_-,__—1__ ; fm mit) acoc oDz | Y Qpiz led2| 4 +247_ Power for Back-up memory. operated value cleas:h Joy-slic‘:) comesponding tothe () sttt < V1Al yH1 §Br }CV1 8 ——k__m_mm
— ot Cance 16 Jinit cancel (canceldosLGYcB2 |G +247 Inputs + 24V corresponding & . — ! control. controlles on the upper € 2 |cvIA[VLTRR e \/\‘|
- o r #9013 |cD2 |5 the Limit cancel swi ing to the operated position of 3 [CviA[ VA2 z 8508 o | up
Dead-man % p—— x,-,—- 1 - RG Y| Dead-man osealeoz o 197 e = +24T el swilch, o \ . g vl “} c:; 9 ma_)____\/\_l Eleyation
[ o4 Ly §|Elevation UP . p2 ! o 4247 IpUIS +24V whén the Dead-man, P i tputs the predetermined current when each control & | cvIAl YH3 §Gr AT PRTTTIN DwN
I o osLa Bcdl | By gp1 | Pl |1 — Emergency pump swich i om;mm-smn check or switch is operated on the lower control, g e Tcv[vis L E:; - Mv—ﬁ
o= BGslevation DWN 0.58G Beb! | g o =+ . - —1 2o ot " 5 Sz Tevmviakviev 0.85 00 our
elescape Hu “ out B §02 P12 put under the conditions listed below cv g [cviA[Vi4 GJi.LL,.___V/\] Telescope
C IN = L)\ Telescope ouT  o.58L Qcl| O RD3 cpl |3 > 4247 ! e ioy-s“‘:k controller or the control swiichciscn nen E\: 7 | cvig|VAs fw z: 2280 N
o * when no Stand-by i ; : ¥ AT .83 LY o
r “""""""G cw "~ :E mmf” IN __ sswrBcpl|Y D4 |cPT |4 i 1 * when no amme:: E::: l:f::l:m:i exis o ; g::: #}i B oVl Joesix _\/\—I LW
Pre-sbart 'P—)---O—- . - Rotation CW a5wL §eb! |Gr D5 ol | = 247 INPULS +24V whun cach switch is operated. * \?rnen the platform is overloaded f:d no g::rload .9 - |4+ [ cviajvLé ;h i:: : :.;_;I. > v/\_l Rotation
i . > + 24V input signal exists. & ~<
cheek o Tyl S ur L Rottion cew  oswe Bepl | L §Pi |cPl | é ignal exists cow
. o T gr|lFnbur asigr fest|v il ©s |t lcvzlvuriericvaloase | A ravel cortrol vaive
19 O— pwn 7_|eor]7 =) 2 ez IVLTRR ¢ T \/\_I
! o _ Liw F-’y,i.ib PWN o4laW o1 lG —+ 24T 1 =Te 3 Y2 Bo.8sg Fwp
5 Law §c yfpg |cPl |8 O va|VHs o |cv2 Qo aswe, | i
Fi g GR [pre-stast. check _osar Jeoa| & Qoo [cpa |2 MY © S R O A j/\—l_] Rev
Db < lr + - -
B N S > m Inputs +24V whcn the Pre- i 3 -
12 I r ta
A 1y ow G__J -~ 5 1258 A " -5 r_t check switch is operated. ?wut‘pc;ls +24V when the Steering or Platform level adjust Unloading Sal. V.
FIEN | DL .- itch is operated. 247> | lcT1|err f§Briert *"Stg .
> O B a5y " ou - - - ~ eriny, Levellin
vi 1 d L‘HT ?;9' e o o15YGH| stand-by osYG §cb3 By o7 1CD3 | ! — i} uws_:-:t:d Tzw when the Plaiform rotation switchis o 2 lertler2lr lert 7 / 7
= . GS -+ ) — - . > i Platter, ; j
( > | v ¥ o7 ency pump 0f Lnri:m;n’z:\’ when lh.e engine is in motion or when the OuItpLII; +24V ‘When the Platform rotation or Fly jib __:F]T i mm.r#-’!/ F.!y JJI’.‘
> 15 0 gL ( En ne 'starty Gy Dep3| R Jois |cp3| 2 __Emergency pump switch is operated. (Stand-by) switch is operated. ¥ii 7. Plattorm level Sol.V:
Y - - - . 13 lert|emsgoe | —— SR
A A _@1 r xz by +247 inpu:s +24V when the Emergency pump switch is Outputs +24V when th Plaiform level adjust or Steeri + 247 > T3 cT! up
- > > perated or when the engine starting operation is switch is operated. just or Steering 4
. >0 O0—> Per_fﬁ;mcd by the Main key switch or the engine start | 247 > 71 [eT4dY lcTl PwWN
—~ —~ BW _ Switch. No oulput under the conditions li
~ - d bel
5%@3 g i 22| Boomlength % | o1 B fep ) e sontrol switch is operalcd. edbelow even vher 3 Steering Sol
o Qoo - 2. 3|y fp20 * when no Stand-by input -+ cT2|or3 R0 |er -
A EIm rd ! [ wl =3 . ch3 |4 o 4247 Inpubs + * when 1o Emm:‘: put signal exists, 24T > T. cn2 " Right
w | Remste control Travl an“d, cpd|Gr § D28 | D4 |5 ¢ P ¢ +24V when the boom @xtensith i |* when the platform i Y stop input signal exists.
LR X B I Remote contral Travel &7 3 fC less than the irem;;&d !eﬂ?ﬂf signal exists. is overloaded and no Overload input 247 o |#|CT2omaRY |CT2
o w8 I Remete p JCot| L b7 1che |6 Outputs +24V when both : (only for platform level adjustment) > YR, 1R Left
- ;g o~ o R4 DSI te ety stering B we Rcpd | Y B30 |[CPe | 7 Not in use, | 1% Operated, of the conditions listed below are satisfaciory and the Travel j;)' stick " L —l 7
BT gT ) JRemate cortrs] stecrimmL G §COE |Gy WD3I P4 |8 "| * The Travel speed -stick controller - " Travel
=~ - - YL JEn : . select switch is set to H Ia select Sol.V:
PP R > sine oil presruve. o0.5YL §cP2 The t igh speed position. - |5
§333 3 P ——r— > ¥8 | ater temperature vrvs feo: t g.{:- Z;i ; YTy i nd ' et under o oo AT > CT2|ors §G7 |CT2 Ho 35 av,ln (oN —> High speed)
Flfega A2 . > SV Outputs +24T & e .
- s ®T | T . i’; F.n.uf level esyw [cd3lo Ipt |ep3l3 418V or +/.8V retrm,,f;;iﬂ;!:”j;o k:;le o;ah‘atwn aﬁ: Wh-en the bpow is — Osillation axle release Sol V.
_ P Air cleaner 056 Ycoz lGy Qore [cp2 |8 :usvvn +.8V weved under 15 a’e?re% t2a7 w1 T |CT2 0T QV 1CT2 §o g5 5, (oN—= Axle released)
Main Key 7 A 9;?‘ @ % o | P Rorion failure  / H8Vor 218V Outputs +24V . - -
» + s +2- " . - z
3z | 8 \é.;ﬁ“w | 8w ovtreach limit 2 N :::TED[.W when puls +. I(_! release the Parking brake when the Travel joy-stick controller is operated ) 8 leT2 |_ —\‘_FMMM
g = over goes off Ouipuis + - - 5 operied. +24V oT8 §Gy |CT2 R o855 1n (ON—> Brake
S5 33 —é_' rlut PBY Overdead 3 ) Input +1 8V wh puis +24V to sound the Overload alarm buzzer wh . > released)
) =2 S - 2 En T when the plaife i N
e '.3 2 s am N N the LED goes on. - - _ N platform is overloaded, 2 4 |er1| Re §Y lert - 7
reyarey =l d‘x* uputs +24V 10 sound the Limit cancel alarm buzzer whe - - . f'_? e £ o.5PL o m OVcrinaJ alarm
HE e 2= o> = : - . ) Lﬂ_lhc Limit cancel switch is operated. 4T > 2 |CR]|R2 QR |cR1 B a5
u{% | @ T = Outpuls +24V 10 sound the Motion alarm buzzer when the machine is i . - (t":‘ﬁﬂgsm” ‘)
. \ K d'l" 4 Oulpuis +24V w Tthe F ) - mesm m:mon, +24T == 3 |cpri|Rr3 §oO |ckf
= hen the Fuel select i - Limit m[
Eusibl ? v switeh is set to LPG position. (for Duc fuel engi N"t"” by Alarmt buzzer
”.ﬂ_ le . | ol o[ 3‘?‘ 3‘.:3 guumu +24V :u?ai_su the engine rpm (o Mid. speed. - nefne ontv) +24T 5~ 5 |eR7 | RS BGr|cRT Bogs vw ..
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3. Error codes and their countermeasures  Machines applied: Manufactured in April 2003 and after

In the event that any error was found, the 7 segment diodes on the Main CPU board (M2A) indicate the error code as listed below.
NOTE: If several errors were found at the same time, only one error code that has the highest priority will be indicated on the 7 segment diodes.

Upper control box

L ower control box

Priority|Error Sy_stem Ou_tre?ach Sy_stem Ou_tre?ach Error descriptions Cause Counter measures
code | failure | limit | failure | limit
LED LED LED LED
;‘ M$ BIC\)III\/Id eg”lcg zero 1. Incorrect parameters are memorized in the Main CPU box (M2A). 1. Write the correct parameters into the Main
1 30 | Blinks Off Blinks Off 3' MZA. RAM error 2. Faulty ROM inthe Main CPU box (M2A) CPU box (M2A), using the L aptop computer.
: " 3. Faulty Main CPU box (M2A) 2. Replacethe Main CPU box (M2A).
4. Exceptional error
. . 1. M4A. Divided by Zero
2 32 | Blinks Off Blinks Off 2. Exceptional error Faulty Sub-CPU board (M4A) Replace the Sub-CPU board (M4A).
1. Incorrect or damaged parameters are memorized in the Main CPU box | 1. Write the correct parametersinto the Main
3 23 | Blinks Off Blinks Off M2A. E2PROM error (M2A). CPU box (M2A), using the Laptop computer.
2. Faulty Main CPU box (M2A) 2. Replacethe Main CPU box (M2A).
1. Incorrect or damaged parameters are memorized in the Main CPU box 1. Write the correct parameters into the Main
4 24 | Blinks Off Blinks Off M2A. E2P Bios error (M2A). CPU box (M2A), using the Laptop computer.
2. Faulty Main CPU box (M2A) 2. Replacethe Main CPU box (M2A).
M2A.. Power source voltage L. Themain power voltage for the Main CPU box (M2A) is lower than 1. Check the main power voltage and rectify.
5 64 Off Off Off Off (24 volts) error 18 volts or higher than 30 valts. 2. Replace the Main CPU box (M2A)
2. Faulty Main CPU box (M2A) ' )
M4A. Power source voltage L. Themain power voltage for the Sub-CPU board (M4A) is lower than 1. Check the main power voltage and rectify.
6 66 Off Off Off Off (24 volts) error 18 volts or higher than 30 volts. 2. Replace the Sub-CPU board (M4A)
2. Faulty Sub-CPU board (M4A) - NP :
1. M2A 12 bit AD timeout error
. . 2. M2A 12 hit AD converter error } )
7 71 | Blinks Off Blinks Off 3. M2A 10 bit AD timeout error Faulty Main CPU box (M2A) Replace the Main CPU box (M2A).
4. M2A 10 bit AD converter error
8 | 74 | Blinks | Off | Blinks | Off '(\g%gié)t.)er?g:m source voltage Faulty Main CPU box (M2A) Replace the Main CPU box (M2A).
. . 1. M4A. 12 bit AD converter error
9 73 | Blinks Off Blinks Off 2 M4A. 10 bit AD converter error Faulty Sub-CPU board (M4A) Replace the Sub-CPU board (M4A).
The Main CPU box (M2A) has output to the Elevation UP or DOWN . . )
1. M2A. PWM 1 error: Elevation solenoid in spite of no command. 1. Rectify the output l.' nes to the Elevation UP
UP 1. Short circuit in the output lines to the Elevation UP or DOWN and DOWN solenoids.
10 90 | Blinks Off Blinks Off . . ’ ; 2. Replace the Elevation UP or/ and DOWN
2. M2A. PWM 2 error: Elevation solenoid(s). solenoid(s)
DOWN 2. Faulty Elevation UP or DOWN solenoid o
3. Faulty Main CPU box (M2A) 3. Replacethe Main CPU box (M2A).
1. M2A. PWM 3 error: Telescope Thle M_alr) CPQ box (M2A) has output to the Telescope OUT or IN 1. Rectify the oquut lines to the Telescope OUT
_ _ ouT solenoid in spl_te_ of no comma_nd. _ and IN solenoids.
11 92 | Blinks Off Blinks Off . 1. Short circuit in the output lines to the Telescope OUT or IN solenoid 2. Replace the Telescope OUT or/ and IN
2. M2A. PWM 4 error: Telescope > Faul ; .
IN . Faulty Tel_wcope OUT or IN solenoid solenoid(s). _
3. Faulty Main CPU box (M2A) 3. Replacethe Main CPU box (M2A).
1. M2A. PWM 5 error: Boom Tr:e M _a(lj n CPL_J bo? (M2A) has gutput to the Rotation CW or CCW 1 Reé:tgé \t,\r;e olutpu_tdllnes to the Rotation CW
_ _ rotation CW solenoid in spite of no command. _ _ an solenoids.
12 94 | Blinks Off Blinks Off . 1. Short circuit in the output lines to the Rotation CW or CCW solenoid 2. Replace the Rotation CW or/ and CCW
2. M2A. PWM 6 error: Boom . ) :
rotation CCW 2. Faulty Rot_atlon CW or CCW solenoid solenoid(s). _
3. Faulty Main CPU box (M2A) 3. Replacethe Main CPU box (M2A).
The Main CPU box (M2A) has output to the Travel FWD or REV 1. Rectify the output lines to the Travel FWD or
. solenoid in spite of no command. REV solenoid.
13 96 | Blinks Off Blinks Off L. M2A. PWM 7 errqr. Travel FWD 1. Short circuit in the output lines to the Travel FWD or REV solenoid 2. Replacethe Travel FWD or/ and REV
2. MA. PWM 8 error: Travel REV . :
2. Faulty Travel FWD or REV solenoid solenoid(s).
3. Faulty Main CPU box (M2A) 3. Replace the Main CPU box (M2A).
L. M2A: ET1 error: Unload sol. A |0 \1ain ©pU box (M2A) has output to the ET1, ET2, ET3, or ET4in
2. M2A: ET2 error: Unload sol. B ] . . .
3 M2A: ET3 error: Platform level spite of no command. 1. Rectify the output lines to the solenoid(s).
14 77 | Blinks Off Blinks Off ’ UPstSI ' 1. Short circuit in the output lines to the solenoid(s) 2. Replace the solenoid(s).
4. M2A: ET4 error: Platform level 2. Faulty solgnmd(s) 3. Replacethe Main CPU box (M2A).
3. Faulty Main CPU box (M2A)
DWN sol.
The Sub-CPU board (M4A) has output to the Platform rotation solenoid . .
1. M4A. ET1 error: Platform CW or CCW in spite of no command. L Rect!fy the output linesto the.P' atform
. T h ) . rotation CW and CCW solenoids.
. . rotation CW sol. 1. Short circuit in the output lines to the Platform rotation solenoid CW .
15 79 | Blinks Off Blinks Off . 2. Replace the Platform rotation CW or/ and
2. M4A. ET2 error: Platform or CCW CCW solenoid(s)
rotation CCW sol. 2. Faulty Platform rotation solenoid CW or CCW ;
3. Faulty Sub-CPU board (M4A) 3. Replace the Sub-CPU board (M4A).
The Main CPU box (M2A) has failed to receive the data from the Sub-
CPUboard (M4A). 1. Rectify the communication lines.
16 81 | Blinks Off Blinks Off M2A. R$485 Reception error 1. Faulty communication lines between the Main CPU box (M2A) and 2. Replace the Main CPU box (M2A).
(M4A > M2A) the Sub-CPU board (M4A) 3. Replace the Sub-CPU board (M4A)
2. Faulty Main CPU box (M2A) - Rep :
3. Faulty Sub-CPU board (M4A)
The sub CPU board (M4A) hasfailed to receive the data from the Main
CPU box (M2A). 1. Rectify the communication lines.
17 82 | Blinks Off Blinks Off MA4A. RS485 Reception error 1. Faulty communication lines between the Main CPU box (M2A) and 2. Replace the Main CPU box (M2A).
(M2A > M4A) the Sub-CPU board (M4A) 3. Replace the Sub-CPU board (M4A)
2. Faulty Main CPU box (M2A) - Rep :
3. Faulty Sub-CPU board (M4A)
Abnormally low AD value has been input from the Boom angle sensor.
1. Faulty electrical lines between the Boom angle sensor and the Main 1. Rectify the electrical linesto the Boom angle
CPU box (M2A) Sensor.
. . - 2. Incorrect Boom angle sensor calibrations 2. Perform the Boom angle sensor calibrations,
18 06 | Blinks Off Blinks Off AD Lower limit: Boom angle 3. Faulty Boom angle sensor using the L aptop computer.
4. Faulty Main CPU box (M2A) 3. Replace the Boom angle sensor.
5. [For the machine with Duplicated sensor] The difference of AD 4. Replacethe Main CPU box (M2A).
value between the main and sub sensors exceeds the specified value.
Abnormally high AD value has been input from the Boom angle sensor. 1. Rectify the electrical linesto the Boom angle
1. Faulty electrical lines between the Boom angle sensor and the Main Sensor.
. . — CPU box (M2A) 2. Perform the Boom angle sensor calibrations,
19 07 | Blinks off Blinks off AD Upper limit: Boom angle 2. Incorrect Boom angle sensor calibrations using the Laptop computer.
3. Faulty Boom angle sensor 3. Replace the Boom angle sensor.
4. Faulty Main CPU box (M2A) 4. Replace the Main CPU box (M2A).
Abnormally low AD value has been input from the Boom length
Sensor. . N
1. Faulty electrical lines between the Boom length sensor and the Main 1 SR:fgry the electrical linesto the Boom length
CPU box (M2A) : T
20 08 | Blinks Off Blinks Off AD Lower limit: Boom length . Incorrect Boom length sensor calibrations 2. Perform the Boom length sensor calibrations,

. Faulty Boom length sensor

. Faulty Main CPU box (M2A)

. [For the machine with Duplicated sensor] The difference of AD
value between the main and sub sensors exceeds the specified value.

abhwiN

using the Laptop computer.
3. Replace the Boom length sensor.
4. Replacethe Main CPU box (M2A).




Upper control box

L ower control box

Priority|Error
y Sy.stem Ou‘tre?ach Sy.stem Ou.tre.ach Error descriptions Cause Counter measures
code | failure | limit | failure | limit
LED LED LED LED
Abnormally high AD value has been input from the Boom length
sensor yhg P g 1. Rectify the electrical lines to the Boom length sensor..
- o 2. Perform the Boom length sensor calibrations, using the
1. Faulty €electrical lines between the Boom length sensor and
. Laptop computer..
the Main CPU box (M2A).
. . - o 3. Replace the Boom length sensor..
21 09 | Blinks Off Blinks Off AD Upper limit: Boom length | 2. Incorrect Boom length sensor calibrations. .
4. Replacethe Main CPU box (M2A).
3. Faulty Boom length sensor. . ) ) ) .
. 5. Rectify the electrical lines to the Boom wire rope failure
4. Faulty Main CPU box (M2A) LS
5. [For the machine with Boom wireropefailureL/S] ' ) .
) ) . Replace the Boom wire rope failure L/S.
No input from the Boom wire rope failure L/S.
Abnormally low AD value has been input from the Tilt (X),
Longitudinal sensor. 1. Rectify the electrical linesto the Tilt sensor (X).
1. Faulty electrical lines between the Tilt sensor (X) and the 2. Perform the Tilt sensor (X), Longitudinal calibrations,
22 53 | Blinks Off Blinks Off AD Lower limit: Tilt (X) Main CPU (M2A). using the Laptop computer.
2. Incorrect Tilt sensor (X) calibrations 3. Replacethe Tilt sensor (X), Longitudinal.
3. Faulty Tilt sensor (X) 4. Replacethe Main CPU box (M2A).
4. Faulty Main CPU box (M2A)
Abnormally high AD value has been input from the Tilt (X),
Longitudinal sensor. 1. Rectify the electrical linesto the Tilt sensor (X).
1. Faulty electrical lines between the Tilt sensor (X) and the 2. Perform the Tilt sensor (X), Longitudinal calibrations,
23 54 | Blinks Off Blinks Off AD Upper limit: Tilt (X) Main CPU box (M2A) using the Laptop computer.
2. Incorrect Tilt sensor (X) calibrations 3. Replacethe Tilt sensor (X), Longitudinal.
3. Faulty Tilt sensor (X) 4. Replacethe Main CPU box (M2A).
4. Faulty Main CPU box (M2A)
Abnormally high AD value has been input from the Tilt (Y),
Longitudinal sensor. 1. Rectify the electrical linesto the Tilt sensor (Y).
1. Faulty electrical lines between the Tilt sensor (Y) and the 2. Perform the Tilt sensor (Y), Lateral calibrations, using the
24 55 | Blinks Off Blinks Off AD Lower limit: Tilt (Y) Main CPU box (M2A) Laptop computer.
2. Incorrect Tilt sensor (Y) calibrations 3. ReplacetheTilt sensor (Y), Lateral.
3. Faulty Tilt sensor (Y) 4. Replacethe Main CPU box (M2A).
4. Faulty Main CPU box (M2A)
Abnormally high AD value has been input from the Tilt (Y),
Lateral sensor. 1. Rectify the electrical linesto the Tilt sensor (Y).
1. Faulty electrical lines between the Tilt sensor (Y) and the 2. Perform the Tilt sensor (Y), Lateral calibrations, using the
25 56 | Blinks Off Blinks Off AD Upper limit: Tilt (Y) Main CPU box (M2A) Laptop computer.
2. Incorrect Tilt sensor (Y) calibrations 3. ReplacetheTilt sensor (Y), Lateral.
3. Faulty Tilt sensor (Y) 4. Replacethe Main CPU box (M2A).
4. Faulty Main CPU box (M2A)
1. Open or short circuit in the lines between the “Limit cancel 1. Rectify the lines between the Limit cancel switch and the
) ) y ) switch” and the Main CPU box (M2A) Main CPU box (M2A).
26 60 | Blinks Off Blinks Off Limit cancel switch error L ) o )
2. Faulty Limit cancel switch 2. Replacethe Limit cancel switch.
3. Faulty Main CPU box (M2A) 3. Replace the Main CPU box (M2A).
) ) Pre-start check switch was operated while the platform is )
27 61 | Blinks Off Blinks Off Pre- start check error i, . See the operation manual
positioned out of the specified range for Pre-start check.
AD values for sensors have been changed in spite of no
outputs. Rectify the Hydraulic system.
1. Faulty Hydraulic system Rectify the output lines to solenoid(s).
28 | 69 | Blinks | Off | Blinks | Off | Runaway movements y ¥ y g ©

2. Short circuit in the output lines to solenoid(s)
3. Faulty solenoid(s)
4. Faulty Main CPU box (M2A)

Replace solenoid(s).
Replace the Main CPU box (M2A).
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Sub- CPU board (M4A)

This board is installed in the Upper control box to control the machine together with the Main CPU

box (M2A) located at the turntable.
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324-00000-12C

Joystick controller

Four joystick controllers are installed on the upper control box to control the Boom elevation, Boom
telescope, Boom rotation and Traveling functions.

/___% I . 1 7’41_ ?ﬁ t _ %21.
- \ =" T 7 =)
I% | rEE — = —T_
- )
(I [ P
/ |
N ig A
ZQD\ \ ;
o ) ! i
Direction selector switch Potentiometer
Neutral
\
3deg. ||, 3deg.
-Y +Y
Direction selector switch ON
j I A T
Blue Yellow |
Green
OFF| —— + E—
JY - = +Y
Red
1.5kQ 1.5kQ 5deg_ ‘ ‘ | 5deg_
White ‘ | i | | Brown v ‘ +Y
— 15kQ ‘
Black
Potentio meter
OFF
21 deg. | 21 deg.
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320-04017A

Foot switch

This foot switch is installed on the platform floor to disable the functions unless the foot switch is
depressed.

11 12 8
H
1 /{
®
ol
—— — A X
10 9 76 5 443 2 1
(COM) Black
No. Description No. Description
1 | Pedd 7 | Micro switch (MZ20-7117)
2 | Spring 8 | Insulator
3 | Body 9 | Electric cable
4 | Pedal shaft 10 | Cablegland
4a | O-ring 11 | Rubber packing
5 | Lever 12 | Cover
6 | Switch holder
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329- 00052- 00C
329- 00053- 00B
329- 00055- 00C
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329- 00052- 00C
329- 00053- 00B
329- 00055- 00C

4- 14

1. Electrical schematic
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V04-C0102

Main key switch

The Main key switch isinstalled on the lower control box to start or shut down the engine as well asto
select the upper or lower control.

Lower control

OFR Pre-heat
Upper control \ \I
502 ]

15/54

Terminas
30 15/54 | 58 19 17 50a
OFF @)
Key Upper control O O
positions | Lower control O——O
Pre-heat O O
Start O O—_O
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Relaysin L ower control box
1. Relay CR1 (320- 05778)

Thisrelay isinstalled in the lower control box to supply the main power to the machine.
Rated voltage ------------------ DC24v
Coil resistance ----------------- 130 Q

Red Black NG

NC COM T A NO

NO ] — [r[s R O B (o)
Connector ﬁ |

Surge killer diode

I | N [N I I
CAUTION
Connect the wires to the contacts of the relay as follows.
*When using “Normally closed” contact. *When using “Normally open” contact.
COM NC 0_"0
D S
Current flow Current flow

2. RelaysCR3, 4, 5, 6, 7 and 10 (320- 05792)

These relays are installed in the lower control box to supply the power to the various electrical
components.

Rated voltage --------------

Coil resistance

Surge killer diode
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Engine control box

329- 00925- 00C

This Engine control box isinstalled at the right/front side of the turntable to control the engine, and to
supplies the power (DC24 V) to the emergency pump.

1is;

T+ =
gEsmMESSE] P
6
! |
B I
|
|
A-A
No. | Descriptions Part number
: 1 EGR cut 5C0-01328-00
A controller
[ 2 | Timer relay 5C0-01329-00
: 3 EGR cut relay 320-05792
(CR-22)
4 | Safety relay 320-05779A
5 Chargerelay 320-0000003C
6 Relay CR-21 320-05778
| 7 | Contactor for 320-05313
== i Emergency pump
Connector
No.349 No.350 No.J351 No.352
p.esp.8sp.a5 2.0p.85] R |BRIBR| B [.0f2.0
/P‘r DL(BJF):IGQIE A D .85 .'\'25 F.eiﬁ 08 ULEE y 2WO
BeB|ow ZA K .25, 0. 0 i
LWl Y Y
192-21106 192-22208 182-21312 192-21204
White, Female Gray, Male Green, Female Gray, Female
Electric circuit
[ Engnecontolbx g T 5"__3____' _____'_i
! Fusible link 7;@_}4 0,85 “ 4 i
| \ 2,0BR A — 2,0 BR § 2,0 2,0BR
- 1 7.06R
P .
| 0 a5 |° 1,25 0.85LY J|
e 0,858
i 0.85 e EGR cut controller |
0,85 0,85
| = = Safety 0,851 ._jj 7
9 29~ Y relay ) L
I - o 0,85 3 |
} ~ s o o \
I Contactor for 2 2 - | ‘]‘\
| Emergency pump l ?' 2
2,08 = :
2,08 - o l
L. 7 + .
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1. EGR cut controller (5c0-01328-00)
The EGR cut controller isinstalled in the engine control box to control the EGR cut solenoid.

Connector

~
-
L

f:_
~
L]
-
o
-1

Starter s'w
Battery (-) C/U/GND
Thermo sensor
|Gkey (+)
(TXD)

Stop R/L
Tacho (+)
Tacho (-)
Boost VCC
Boost SIG
Boost GND
(RXD)

EGR R/L

R

§011
tEE
149,

PO NOO0H A~ WINIEF

o

[EEN
[N

[EnY
N

=
w

2. Timer relay (5C0-01329-00)
The timer relay is installed in the engine control box to supply power to the glow plugs on the diesel
engine.

Key sw
OFF
1 .ue/
s
Q@
J W
D _
Battery Timer -
= (24V) ® relay
900) ' ® ®
elole) Glow Thermo
plug sensor
w 177
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3. EGR cut relay (CR-22) (320- 05792)
This EGR cut relay isinstalled in the engine control box to supply power to the EGR cut solenoid.

17

I

{'.'I6+5 i

1 N

=

i13)

=
o
L
=
-
+E
2

- 4
- L]

-
?—*2
== 2
- =
(T -
o g

=

M2
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4. Safety relay (320- 05779A)

This safety relay is instaled in the engine control box to prevent the starter motor from being driven
while the engine isin motion.

Rated voltage DC24v
Rated current 50 A

L (Yellow)

- C (Black/\White)

Safety relay Starter motor

\

Thistransistor (Tr) turns off while
the alternator is charging the battery.

This terminal (L) outputs +24 volts only
when the alternator is charging the battery.

ON/OFF conditions of the key switch

Key positions Jorainals B ACC C
OFF O
ON o—=0
Engine start O——O0—0
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5. Charge relay (320- 00000- 03C)

This chargerelay isinstalled in the engine control box and switches on when the alternator charges the
batteries.

Rated voltage DC24v
Switching on voltage | DC 18 v or higher
Switching off voltage | DC 10v or lower

(+)3 —F—0 0—4—14()

»1——O-—20

O

This LED goes on when therelay is switched on.

=
N

&
@

|
]
¥
"

W @
h/'@
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6. Relay CR21 (320- 05778)

Theserelays are installed in the engine control box.
The relay CR20 actuates the engine stop motor, and the relay CR21 supplies power to such
components as the accelerator motor, the alternator, the charge relay and the safety relay.

Rated voltage ------------------
Caoil resistance

Red Black NG
COM — 40"}’0__
! O—F——NO
R|B
(#)R O B(-)
Connector i
Surge killer diode
I |} I | N [N I |_5| I
CAUTION
Connect the wires to the contacts of the relay asfollows.
*When using “ Normally closed” contact. *When using “Normally open” contact.
COM —
(Mg o NC (. (-) 2o oM
D S—
Current flow Current flow

7. Contactor for Emergency pump (320- 05313)
This contactor isinstaled in the engine control box to supply power to the emergency pump.

Rated voltage DC24v
Rated current 200 A (Continuously), 700 A (for two minutes)
C
/” = A \
/ = \
| e
\ = -
\ /
B 7 %_
A B
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Boom length sensor

For the machine with duplicated sensors:
The boom length sensors (R/H) and (L/H) are installed on the both sides of the 1% boom section to sense

the boom length.

For the machine without duplicated sensors:
The boom length sensors (R/H) is installed on the right side of the 1% boom section to sense the boom

length.

Boom length sensor (L/H) (for the machine with duplicated sensors only)

382-00026-00C
These yellow tapes are positioned here when the
Yellow tape boom isfully retracted.
Caution:
® Do not alow these yellow tapesto get into

the sensor case.

-

< I =

To— ¥ ST ;’Y L,_‘ILT__"l:'-
i' \ 2" hoom section

4
Yellow tape 1% boom section

Boom length sensor (R/H)
382-00005-00B

Yellow tape
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382- 00005- 00B

1. Boom length sensor (R/H)

5kQ

@ Red I ’
N

@ 2

Black .
WhiteD Out
©)]

4. B67kQFp--mmmmmmemmmeeieeaas 7

0.53«kQ2
| -
0 223 8023 (mm]
0 : 7800 [mm]

g
2
X
ks
5
e
©
2
=
=
8
g
8
®
w
8
x

Cord pulled out length

Resistance char acteristics
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382- 00026- 00C

2. Boom length sensor (L/H)

[ —

- j i 30
N T -~
_ ﬂ%_ ni ==
- bl
| emmm e e F , % \'_‘ o~ T i
T lesemmees=d | L W
— } ] ‘ H
| 7800 223 =
| ] (M
Red (+) il
o Red(+) | Black ()
Black (-) -
s
~——| | White(Signd) 5 White (Signal)

4. 24kQ0 H

Resistance between white and black wires

0. 75k
1
0 223 8023 [mm]
0 7800 [mm]

Cord pulled out length

Resistance char acteristics
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5F0-00863-00

Boom angle sensor (R/H)

The boom angle sensor (R/H) is located on the right side of the turntable to sense the boom angle.

Max. boom angle: 70 deg.

Min. boom angle: -12.5 deg.

z ) N
= Boom angle sensor R/H !
— = _ 382-00017-00 '

Connecting rod

- ™~
Boom angle: ! \
Min (-12.5 deg.) Mechanical angle / '
\L/'f_-\]
— e lectrically eff |
T Electri ective an
S J’-?mf/ y ge
T "\.\
N
\ oW (0 85)5 | g+)
\ \ g (0. 85), LY {Output)
Xy \ T
Mechanical stopper ™\ ‘b
cow (0. 85 4(o)

N—" ‘Q:ZELE Mechanical stopper
N LR

Sensor installation procedures

1. Lower the boom fully and make sure the boom angle is—12.5 degrees.
2. Adjust the length of the connecting rod to 277 + 0.5 mm (10.9 + 0.02 in).

3. Loosen the fixing bolts of the boom angle sensor, and then connect an “Ohm meter” between the LR and LY
wires of the boom angle sensor.

4. Shift the position of the sensor to adjust the resistance to 1.0 + 0.1 KQ , and then tighten the fixing bolts.
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5F0-00862-00

Boom angle sensor (L/H) | for the machinewith Duplicated sensors.

The boom angle sensor (L/H) islocated on the left side of the turntable to sense the boom angle.

Max. boom angle: 70 deg.

~J

Boom angle sensor R/H
382-00017-00

Mechanical angle N

Boom angle:
L
L1 S -

cw (0. 85}° LR (_)
g {0. 85}0 LY {Qutput)
Te} \b

cow (0. 85}3 8 (+)

Mechanical stopper

Sensor installation procedures

1. Lower the boom fully and make sure the boom angle is—12.5 degrees.
2. Adjust the length of the connecting rod to 277 + 0.5 mm (10.9 + 0.02 in).

3. Loosen the fixing bolts of the boom angle sensor, and then connect an “Ohm meter” between the LY and B
wires of the boom angle sensor.

4, Shift the position of the sensor to adjust the resistanceto 1.0 + 0.1 KQ , and then tighten the fixing bolts.
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Boom length limit switches

The boom length limit switch detect the 2™ boom extended length shown in the table below to disable
the Boom telescope Out and Boom elevation Down function to prevent the platform exceed the
working range limit while the functions is operated with using Limit cancel switch due to the system
error occurs.

Model 2" boom extended length
SP21AJ 3,592 mm (141.4 inches)
SP21A 5,080 mm (200.0 inches)
SP18AJ 3,400 mm (133.9 inches)

T

_O
-

(o]

LO
- 4:. -
Llo~

N

. /
1st boom section / /

2nd boom section /

A detall
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382- 00016- 00

Tilt sensor

Two tilt sensors; one is for longitudinal direction and the other for lateral direction are installed on the
turntable to sense the tilt angle of the machine.

Power voltage: DC5+ 0.5V
Output voltage: 100 mV / 1 degree (2.5 0.05 volts when horizontal)

]
OMRON DSR-L01-01
INCL INOMETER
g [
k's¥ oA
]
=

S i
R
S 2. 5[-m-i--s
< 1'0_--—_r____i_____r__(_]._4~0. 8V
5 : ; :
O
-15° 0 +15°
Tilt angle

Output characteristics
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322- 00004- 00

Accelerator motor | For Diesdl engine

This accelerator motor controls the engine rpm into three speeds: Low, Mid and High.

| Reted voltage | DC24V (DC20~30V) |

M
B[R
< =X
G|(WwW -
S
[ ~ ) —
R | Red + | Power for the @_
B | Black [— | motor (DC24V) “i} A
G | Green | Mid rpm
W | White | Highrpm |
Connector detail [ =
iR 31 | |
d ~ | =
1 —T
i
| C)
@@)
!  —
-
Mid rpm adjust screw e | = f:r—'
This adjust screw isinstalled * $ $
behind the plug.
E g € Control cable
g 2 £
= 3T 5
S s T

To check the functions of the accelerator motor, follow the instructions outlined below.

1. Connect the battery (DC24V) between the Red (+) and the Black (-) wires.

2. Supply +24V to the Green wire, and make sure that the control cable is pulled in to the Mid
rpm position.

3. Supply +24V to both the Green and the White wires at the same time, and make sure that the
control cableispulled into the High rpm position

Specific enginerpm

Low | 1,020 rpm (Engine Idling)
Mid 1,300 rpm
High | 2,200 rpm
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897041- 5211
Fuel pump for automatic air bleeding system | For diesd engine

Thisfuel pump is actuated when the Main key switch isturned to the ON, the START, or the GLOW
position to feed fuel to the injection pump on the diesel engine.

Inlet

.
|55 é:

+ Wire (Black/Yellow) 3

/

Y - _AJPd
ac—§ o ,
pes B = o

\ — Wire (Black) Outlet

Air cleaner clog detect switch | ss7iee- 4100

Thisswitch isinstalled at the air cleaner inlet to sense the air cleaner clogging.
The contact of this switch closes when the vacuum of the intake air reaches 6.23 kPa (635 mmAQ).

White (+) Black (-)

-®
.

White (+) .r;-———! Black (-)
L.

o
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Low fuel level detect switch | 382 ooo0o- 26a

This switch isinstaled at the fuel tank to sense the fuel level.

Fuel tank

25 mm
(0.98")

Yellow (+)

“_Black ()

l_ ) : i _‘ Yellow (+)

| Black (=)

240+5 mm
(9.45"+ 0.27)

Starter motor | For diesel engine (898072- 3151)

Terminal (B) Terminal (S)

Starter motor
To battery < 408 N
To Alternator < S0R
To Safety relay P 30Y
) y s
in Engine control box
E
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Alternator

Rated voltage: DC24V
Rated current; 15A

897258- 7690

Terminal (E)

Terminal (R)

——————— —— — - — — —

o0—4
L Key s/w

Charge warning lamp

e oo o —-— - ———-

———— — — - — — — — — ]| —]

Alterator
IC regulator
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5. Electrical circuit for individual system
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Engine start and stop system (Isuzu 4L E2)

Sub-CPU _board (M4-A)
Foot 3{y
R

Lzsw 2 Emergency stop Sy L
B Laspw leq (346 Engine Failgre
> 24V (E, 5. Hard) sy R3 &7
W 0.5 A +2UT —>- yeon
o> Jo5¢ fg L olo otk les g li|  ovies sfo) 2l lordeere  —~ #»} |E
L rasklve |11]3 oy +247
> +247 (Com, Oxtpt
o Lasg Ve 11 |5 T (Com: Oatpt) FuelTeve B
® A - ¥ PRI =+ 47 (Com, Ontput) i ¢ |52ls . —
& > . 3 > 1247 (Power cfd) 3 2 0. =
& PEET) P2 X 2| [z |52 [ fos0 | ©
:.25':}- J 2 " 0ewplT] 4] _ o vp & [ |72 |gprsQo.5R iy  [al
- ) v % w_‘lq;
Upper coptrol box 742 g 3R 3 A\ e, couscinit] / sl
R
| Y A f ' \Srgﬁnf Ne. ij’uj Ne / E E
o
& | e o ° i o S
Lower control 9 o 8 3 H Main CPU box (H2-4) n':::‘@i 8
=) < - o) m
\ CPU poard (M2-8) }
. Sl @ %3 2 e
Main ke Al & Yy 3p A < ’ Color code = & |
pe ¥R
P} . -~ 1]
ugrer (oo 1 Ty E] signal No.— Ri8|
OFF |& ~ 3 2 g _ ComectnNo—s> T| 3| 3
Lower |@10 E uiE 5 5‘ 5 % Pinke —> ~| 4| ~
Glew h 2-‘- 3 RIS ’§ ol
Start |0 010 h § ‘Ea ‘l’ + '} + - '? &nﬂr'aﬁn
305819 [su 17 esleetl 1] . ’g .§3 '
\rta a\r cEll 2 4247 é 3
2 bR
¥ § T3 % 5 5 ).
. a1 s rELYg 3 =
4 ] »ev A i 3 M E e
I : M2 1y fagr S ELE
> ! L1 IE] N b M ) ] ] ] B
wplesr| 4 > 5 3 g 3 8§
F8 (sA) ¢ 1B ) ¢ Gup = o By
> J: 3 3 5 2
Qg c ' | & o =| o
=
- | @ 13‘ f= Sy § [y =
W 1 B - >
> 551 of 3¢Sl § § ¢
! 3l o
o o g =
o t—————=—0 af
L > (O]
\ > ] L 3
\
Bl 3 {gg g“- 3 e CU
Y - —
nL— ” 53l ol Fal #a =
3] & } -
" )
i, ; { Jdeeiel =
S3EY 3 P —
alox > 2 2 g )3
43 - m) -
AR 3 % 3 u 3 2
o o wy S b N S
P @ ©
3
g“ { i
™
9 ‘
4 _‘RI Timer i:.n BE_ 2,08K +
5|9 relay d
133 i r
= n > . ¥
— g 2 F LAY y f }"i
- 2 i
: - .
w = N 4 L
- kS ,5 3
- 3 E 3 3 2
: £ 3 Rl W §
~
_ ) | S
5\5 T myle plugs ACC C
E é - Engine stop solenoid
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Platform rotation and Fly- jib articulation systems
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Work range limit and Overload sensing systems

For the machine without Duplicated sensors
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Work range limit and Overload sensing systems

For the machine with Duplicated sensors
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For the machine without Oscillation axle release limit switch
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Emergency pump system
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Horn, Work light and Hydraulic generator systems
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| nspection of Limited work radiusand Limited boom angle

Caution:

The items listed below should be strictly obeyed when checking the limited work radius and the limited boom
angle.

® Set up the machine on firm and level surface.

® Do not alow either any personnel or load on the platform.

® Do not operate the machine from the platform. The machine should be operated only from the lower control.
[

Stop the inspection immediately and conduct adequate adjustments or repairs, if any failure is observed during
the inspections.

® Rotate the platform and set up the platform at the central position.

1. Check thelimited work radius asfollows. (See Fig-1)

No | Inspection procedures

1 | Check the Maximum allowable work radius of the platform and mark this work radius on the ground.

Model Maximum allowable work radius
SP18AJ/ ISP60J 15.8 meters 51ft - 10in
SP21A / ISP70 18.6 meters 61ft-0in
SP21AJ/ I1SP70J 17.8 meters. 58ft-5in

2 | Retract the boom fully, set it horizontally, and then extend the boom until the boom extending movements
automatically stops.
(For the machine equipped with the fly- jib, adjust the fly- jib so that the jib becomes horizontal .)
Caution: Do not extend the boom further, if the work radius reaches the maximum allowabl e limit.
If so, stop the inspection and conduct adequate adjustments or repairs.

3 | Make sure that the boom lowering function is disabled.

4 | Measure the work radius of the platform and make sure that the work radius is within the specific value.
Model Specific work radius

SP18AJ/ 1SP60J

15.4 ~ 15.8 meters

50ft - 6in ~ 51ft - 10in

SP21A / ISP70

18.2 ~ 18.6 meters

59ft - 8in ~ 61ft - Oin

SP21AJ/ 1SP70J

17.4 ~17.8 meters

57ft - 1in ~ 58ft - 5in

2. Check thelimited boom angle as follows by using a goniometer. (See Fig-2)

No | Inspection procedures

1 | Check the minimum allowable limited boom angle and mark it on a goniometer.

Model Minimum allowable limited boom angle
SP18AJ/ 1SP60J 35 degrees
SP21A / ISP70 31 degrees
SP21AJ/ 1SP70J 46 degrees

2 | Raise the boom fully and extend it fully, set the goniometer on the upper surface of the 1% boom section, and then
lower the boom until the boom lowering movement automatically stops.
Caution: Do not lower the boom further, if the boom angle reaches the minimum allowable limit.
If 0, stop the inspection and conduct adequate adjustments or repairs.
4 | Measure the boom angle and make sure that the boom angle is within the specific value.

Fig-1
Rotation Extend the boom
center
__ ———
—~ I - +
i i il : -
TNT ,r. PE PRI I T T PTIT NIV J R I IT VTR T 7T 7777 P 277 77 8 7 7?77 P PP 7707827 rie 7787 7.
Limited work radius
< - Max. alowable
work radius
Fig- 2
Extend the boom /
I"/

Lower the boom

Goniometer /

Limited boom angle

Model Specific limited boom angle
SP18AJ/ 1SP60J 35 ~ 38 degrees
SP21A / ISP70 31 ~ 34 degrees
SP21AJ/ 1SP70J 46 ~ 49 degrees




SP18A / I SP60 I nspection data sheet

Boom fully retracted

Boom elevation Maximum speed

Fig- 2
Boom fully extended

=
/

Boom angle: Max.

|—

==

Boom elevation Limited speed

e

Boom telescope speed

Model Serial No. Specification No. | Date of Inspection | nspector
ltem Specific rpm | nspected Remarks
rpm
Engine | Diesel engine Low (Idling) | 1,020 rpm P Check the Mid and High
rpm Mid 1,300 rpm rpm with the relief valves
High 2,200 rpm being actuated.
ltem Specific pressure I nspected Remarks
pressure
Relief valve Relief valve (P1) 340 kg/cm? (4,840 PSI)
preset pressure | Relief valve (P2) | 340 kg/cm? (4,840 PS1)
Relief valve (P3) | 25 kg/cm® (360 PSI)
Relief valve (P4) | 210 kg/cm? (2,990 PSI)
Relief valve (P10) | 140 kg/cm? (1,990 PSI)
Item Specific speed I nspected Remarks
Speed
Actuating | Boom Maximum | UP 40+ 6 seconds Fig-1
speed elevation | speed DOWN 40+ 6 seconds o
Limited | UP 100+ 15 seconds Fig-2 | 5
speed DOWN 100+ 15 seconds =
Boom ouT 35+ 5 seconds Fig-3 E;é
telescope [N 30t 5 seconds 8
Boom Maximum | CW 80+ 12 seconds Figd4 | &
rotation | speed CCW 80+ 12 seconds ©
Limited | CW 240+ 36 seconds Figh | 2
speed CCW 240+ 36 seconds =
Traveling | High FWD 6.6+ 1.0 sec/10 m (33 1) Fig6 | g
Speed REV 6.6+ 1.0 sec/10 m (33 ft) =
Mid FWD 13+ 2 sec/10m (33 ft) <
speed  [REV 13+ 2 sec/10m (33 ft) =%
Low FWD 28+ 5 sec/10m (33ft) 3§ %
speed REV 28+ 5 sec/10m (33ft)
Platform CwW 15+ 5 seconds
rotation | ccw 15+ 5 seconds
Horizontal | OUT 15+ 2 sec/3 m (9ft — 10in)
movement | |N 15+ 2 sec/3 m (9ft — 10in)
Vertica uUpP 15+ 2 sec/3 m (9ft — 10in)
movement | DOWN 15+ 2 sec/3 m (9ft — 10in)

Fig- 4

Boom fully retracted

Boom rotation Maximum speed

CcCw

Fig-5

“CW

Boom extended until it automatically stops

1 % J}:@

———

Boom rotation Limited speed

Fig- 6

FWD <iz———"> REV

\

o

TETTTTTFFFTITTT I 7T 7ITTIT X,

Traveling Low, Mid and High speed




SP21A / I SP70 I nspection data sheet

Boom fully retracted

Boom elevation Maximum speed

Fig- 2

Boom angle:
Max.

Boom fully /
31°~34°

Boom elevation Limited speed

Boom angle:

Boom angle: Max.

e

Boom telescope speed

Fig- 4

Boom fully retracted

Fig-5

CcCw “CW

Boom rotation Maximum speed

Boom extended until it automatically stops

1 % J}:@

———

Boom rotation Limited speed

Model Serial No. Specification No. | Date of Inspection I nspector
Item Specific rpm | nspected Remarks
rpm
Engine | Diesel engine Low (Idling) | 1,020 rpm P Check the Mid and High
rpm Mid 1,300 rpm rpm with the relief valves
High 2,200 rpm being actuated.
ltem Specific pressure | nspected Remarks
pressure
Relief valve Relief valve (P1) 340 kg/cm? (4,840 PSI)
preset pressure | Relief valve (P2) | 340 kg/cm® (4,840 PSI)
Relief valve (P3) | 25 kg/cm® (360 PSI)
Relief valve (P4) 210 kg/cm2 (2,990 PSl)
Relief valve (P10) | 140 kg/cm? (1,990 PSI)
Item Specific speed I nspected Remarks
Speed
Actuating | Boom Maximum | UP 40+ 6 seconds Fig-1
speed elevation | speed DOWN 40+ 6 seconds :
Limited | UP 50+ 7 seconds Fig2 | §
speed DOWN 50+ 7 seconds @
Telescope | OUT 45+ 7 seconds Fig3 | 5
IN 35+ 5 seconds =
Boom Max. | CE Ccw 90+ 13 seconds Fig-4 E
rotation speed | spec. | CCW 90+ 13 seconds §
USA |CW 80+ 12 seconds 3
Spec. | CCW 80+ 12 seconds S
Limited speed | CW 240+ 36 seconds Fig5 | 2
ccw 240+ 36 seconds S
Traveling | High FWD 6.6+ 1.0 sec/10 m (33 1) Fig6 | g
Speed REV 6.6+ 1.0 sec/10 m (33 ft) 3
Mid FWD 13+ 2 sec/10m (33 ft) S
speed REV 13+ 2 5ec/10m (33 Y) =
Low FWD 28+ 5 sec/10m (33ft) (83
Speed REV 28+ 5 sec/10m (33ft)
Platform Ccw 15+ 5 seconds
rotation CCW 15+ 5 seconds
Horizonta | OUT 15+ 2 sec/3 m (9ft — 10in)
movement | |N 15+ 2 sec/3 m (9ft — 10in)
Vertical uP 15+ 2 sec/3 m (9ft — 10in)
movement | DOWN 15+ 2 sec/3 m (9ft — 10in)
ltem Specific limited work radius I nspected work radius Remarks
Limited work radius 18.2 ~ 18.6 m (59ft-8in ~ 61ft-0in)
ltem Specific limited boom angle | nspected boom angle Remarks
Limited boom angle 31 ~ 34 degrees

Fig- 6

\

PPTT TP TT T 777 777X IT N

Traveling Low, Mid and High speed




SP21AJ / 1SP70J Inspection data sheet

Fig-1 Fig- 2
Boom fully
extended

Boom fully retracted

Vidirsa TIETITTTTI NIV FTIT 7

Boom elevation Maximum speed

Boom angle:
Max.

Up

V\Down

T

Boom elevation Limited speed

Fig- 3
Out
Boom angle:
46° ~ 49°
In

Boom angle: Max.

Boom telescope speed

Fig- 4

CCW C}DCW
_HH

Boom fully retracted

==

Boom rotation M aximum speed

Fig-5

CCcw

Ccw

' Boom extended until it automatically stops

N

Boom rotation Limited speed

Model Serial No. Specification No. | Date of Inspection I nspector
ltem Specific rpm | nspected Remarks
rpm
Engine | Diesel engine Low (Idling) | 1,020 rpm P Check the Mid and High
rpm Mid 1,300 rpm rpm with the relief valves
High 2,200 rpm being actuated.
Item Specific pressure | nspected Remarks
pressure
Relief valve | Relief valve (P1) | 340 kg/cm? (4,840 PSI)
preset Relief valve (P2) | 340 kg/cm? (4,840 PSI)
pressure Relief valve (P3) | 25 kglem® (360 PSI)
Relief valve (P4) 210 kg/cm2 (2,990 PSl)
Relief valve (P10) | 140 kg/cm?(1,990 PSI)
Item Specific speed I nspecte Remarks
d speed
Actuating | Boom Maximum | UP 40+ 6 seconds Fig-1
speed elevation | speed DOWN 40+ 6 seconds ;
Limited | UP 50+ 7 seconds Figz | 8
speed DOWN 50+ 7 seconds i
Telescope | OUT 40+ 6 seconds Fig3 | 5
IN 30+ 5 seconds =
Boom Max. | CE | CW 110+ 15 seconds Fig-4 §
rotation speed | spec. [ CCw 110+ 15 seconds §
USA | CW 80+ 12 seconds 3
Spec. | CCw 80+ 12 seconds S
Limited CwW 240+ 36 seconds Fig5 | 2
speed CCW 240+ 36 seconds S
Traveling | High FWD | 6.6+ 1.0sec/10m (33 ft) Fig6 | g
speed REV 6.6+ 1.0 sec/10 m (33 ft) =1
Mid FWD 13+ 2 sec/10m (33 ft) S
speed REV 13+ 2 sec/10m (33 1) =
Low FWD 28+ 5 sec/10m (33ft) (%
speed REV 28+ 5 sec/10m (33ft)
Platform | CW 15+ 5 seconds
rotation [ ccw 15+ 5 seconds
Fly jib uUpP 30+ 5 seconds
elevation | DOWN 25+ 5 seconds
Horizontal | OUT 15+ 2 sec/3 m (9ft — 10in)
movement | |N 15+ 2 sec/3 m (9ft — 10in)
Vertica UP 15+ 2 sec/3 m (9ft — 10in)
movement | DOWN 15+ 2 sec/3 m (9ft — 10in)
ltem Specific limited work radius I nspected work radius Remarks
Limited work radius 17.4 ~ 17.8 m (57ft-1in ~ 58ft-5in)
ltem Specific limited boom angle I nspected boom angle Remarks
Limited boom angle 46 ~ 49 degrees

Fig- 6

FWD <lT——————> REV

Y

Ol

Traveling Low, Mid and High speed
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Engine RPM measurement procedures

1. Specific engine

Diesdl engine
Low (Idling) 1.020 rpm
Mid 1.300 rpm
High 2,200 rpm

2. M easurements

1. Set up the machine on firm and level surface, warm up the engine without load, and then operate
the machine to warm up the hydraulic system.

2. Measure the engine Low (Idling) rpm without loading the engine.

3. Measure the engine Mid rpm as follows.
(1) Retract the boom fully and set it under the horizontal, and then shut down the engine.

(2) Disconnect the connector CM2 from the Main CPU box (M2A).
See the page 4- 2 for the location of connector CM2.

(3) Turn the engine key switch to its Lower control position, and make sure that the “System
failure LED” blinks on the Lower control panel.
See the page 4- 13 for the location of System failure LED.

(4) Re- start the engine with the engine key switch.

(5) Hold the Limit cancel switch in its ON position, and operate the Telescope switch to its IN
position to load the engine.
See the page 4- 13 for the location of Limit cancel switch.

(6) Under the above conditions, measure the engine Mid rpm.

Caution:
Do not extend the outreach of the platform when operating the machine using the Limit
cancel switch. Because, the safety system does not work and it may cause the machine to tip
over.
4. Measure the engine High rpm as follows.

(1) Set up the wheel chocksin front and rear of all tires as shown in the figure below.

(2) Retract the boom fully and set it under the horizontal.
(3) Setthetravel speed select switch to its High- speed position.
(4) Operatethetravel joystick controller to Forward or Reverse direction to load the engine.
(5) Under the above conditions, measure the engine High rpm.
® Seethe page 2- 2 for adjusting the Diesel engine rpm.
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System pressure adjustment procedures

Specific pre- set pressure

(1,990 ~ 2,060 PSl)

Fly jib, Steering

Relief valve Pre-set pressure Relief valve locations Pump RPM Functions Pressure
(Engine RPM) gauge
— 2
P1 340 ~350 kg /cm Hydraulic pump 2,200 rpm |Travel (Forward) Gauge 1
(4,840 ~ 4,980 PSl)
- 2
P2 340 ~ 350 kg / e Hydraulic pump 2,200 rpm |Travel (Reverse) Gauge 2
(4,840 ~ 4,980 PSI)
210 ~ 215 ka / o Elevation (Up)
P4 2090 ~ 3 ogo ;g Main control valve | 1,300 rpm | Telescope (In) Gauge 4
@, ' ) Boom rotation
— 2
P6 90~-95kg/cm Main control valve 1,300 rpm | Telescope (Out) Gauge 4
(1,280 ~ 1,350 PSl)
- 2
P7 150 ~155kg/cm Main control valve 1,300 rpm  |Elevation (Down) Gauge 4
(2,130 ~ 2,200 PSI)
140 ~ 145 ka / c? Platform rotation
P10 g/cm Unit valve 1,300 rpm |Platform level adjust Gauge 4

Gauge 1: Travel (FWD)

Gauge 2 : Travel (REV)

Pressure measur ement procedures

(1) Set the machine on firm and level surface.
(2) Warm up the engine.
(3) Operate the machine to warm up the hydraulic system.
(4) Measurethe pre- set pressure of the relief valves P1 and P2 as follows.

1. Set up the whedl chocksin front and rear of all tires.

2. Retract the boom fully and lower it under the horizontal.

Wheel chocks

3. Set the travel speed select switch to its High speed position.
4. Operate the Travel joystick controller to Forward direction to activate the relief valve P1.
5. Read the pressure gauge (Gauge 1) and make sure that the pre- set pressure of the relief valve (P1) is
within the specific value.
Specific pre-set pressure ---- 340 ~ 350 kg/cm? (4,840 ~ 4,980 PSl)
6. Operate the Travel joystick controller to Reverse direction to activate the relief valve P2.
7. Read the pressure gauge (Gauge 2) and make sure that the pre- set pressure of the relief valve (P2) is
within the specific value.

Specific pre-set pressure ---- 340 ~ 350 kg/cm? (4,840 ~ 4,980 PSl)

6- 7
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(5) Measurethe pre -set pressure of the relief valve P4 asfollows.
1. Retract the boom fully.
2. Disconnect the connector CM2 from the Main CPU box (M2-A).
See the page 4- 2 for the location of the connector CM2.
3. Turn the engine key switch to its "Lower control" position and make sure that the system failure LED
blinks.
See the page 4- 13 for the location of the system failure LED.
4. Start the engine with the engine key switch.
5. Hold the limit cancel switch in its ON position, and operate the boom telescope switch to IN position
to activate the relief valve (P4).
See the page 4- 13 for the location of the limit cancel switch.
6. Read the pressure gauge (Gauge 4) and make sure that the pre- set pressure of the relief valve (P4) is
within the specific value.
Specific pre- set pressure ---- 210 ~ 215kg / cm? (2,990 ~ 3,060 PSI)
CAUTION : Do not extend the outreach of the platform when operating the machine using
the limit cancel switch.
Because, the safety system does not work and the machine may tip over.

(6) Measurethe pre- set pressure of the relief valve P6 as follows.
1. Raise the boom fully and extend it fully.
2. Disconnect the connector CM2 from the Main CPU box (M2-A).
See the page 4- 2 for the location of the connector CM2.
3. Turn the engine key switch to its "Lower control" position and make sure that the system failure LED
blinks.
See the page 4- 13 for the location of the system failure LED.
. Start the engine with the engine key switch.
5. Hold the limit cancel switch in its ON position, and operate the boom telescope switch to OUT
position to activate the relief valve (P6).
See the page 4- 13 for the location of the limit cancel switch.
6. Read the pressure gauge (Gauge 4) and make sure that the pre- set pressure of the relief valve (P6) is
within the specific value.
Specific pre- set pressure ---- 90 ~ 95 kg / cm? (1,280 ~ 1,350 PSI)
CAUTION : Do not extend the outreach of the platform when operating the machine using
the limit cancel switch.
Because, the safety system does not work and the machine may tip over.

N

(7) Measurethe pre- set pressure of the P7 asfollows.
1. Retract and lower the boom fully.
2. Disconnect the connector CM2 from the Main CPU box (M2-A).
See the page 4- 2 for the location of the connector CM2.
3. Turn the engine key switch to its "Lower control" position and make sure that the system failure LED
blinks.
See the page 4- 13 for the location of the system failure LED.
. Start the engine with the engine key switch.
5. Hold the limit cancel switch in its ON position, and operate the boom elevation switch to DOWN
position to activate the relief valve (P7).
See the page 4- 13 for the location of the limit cancel switch.
6. Read the pressure gauge (Gauge 4) and make sure that the pre- set pressure of the relief valve (P7) is
within the specific value.
Specific pre- set pressure ---- 150 ~ 155 kg / cm? (2,130 ~ 2,200 PSI)
CAUTION : Do not extend the outreach of the platform when operating the machine using
the limit cancel switch.
Because, the safety system does not work and the machine may tip over.

N



(8) Measurethe pre- set pressure of the relief valve P10 as follows.
1. Rotate the platform fully to C.W or C.C.W, then hold the platform rotation switch either in C.W or
C.C.W position.
2. Read the pressure gauge (Gauge 4) and make sure that the pre- set pressure of the relief valve (P10) is
within the specific value.

Specific pre- set pressure ---- 140 ~ 145 kg / cm? (1,990 ~ 2,060 PSI)

Pressure adjustment procedures

Adjust therelief valve asfollows, if the pre- set pressure is not within the specific value.

(1) Loosen the lock nut.

(2) Adjust the pre- set pressure by turning the adjusting screw.
To increase the pressure, turn the adjusting screw clockwise.
To decrease the pressure, turn the adjusting screw counter- clockwise.

(3) Lock the adjusting screw by the lock nut, and then check the pre- set pressure again and make
sure that the pressure is within the specific value.

Adjusting screw

Lock nut Decrease Increase

Relief valve (P1)

p—

’
|
\L |
= - 1
= i a T

lo/® %

Relief valve (P10) Relief valve (P4) Relief valve (P7)

Unit valve Main control valve

* See the pages 7- 13 to 7- 15 for the location of these hydraulic components.
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Hydraulic circuit diagram 1/2 601-00052-00

‘or the machine with Fly-jib

g
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Hydraulic circuit diagram 2/2

Hydraulic generator (option)

A3

Main control valve
(302-00103-00)

B3

A2

——t—

1

17182

“ 1A

.............

BT

To Unit valve

17 omin

Flow priority valve
(302-00071-00)

=l
0.8, A
G ;T=| §I L 172 | ,E | PF
=
=R L=
EF
P \ S
!—-—I 1r2° N
| -/T\“ | Hydraulic generator 1,2 N
\ Adaptor filter V'L,...I N =
(305-0000004) T =T B = T
Igl A % P
1/2° P14
= H Hydraulic
I ——— _ generator
sol.V
172 (302-06433)
(402-0000002)

Fly-jib (for the

machine with Fly-jib) |

303-00016-00
Rotary actuator
(407-0000286)

P1

Fly-jib cylinder

Platform rotation
Fly-jib sol.V

/(302-00152-00)

5 P16

40.5

A2

g
oo

B2

Double holding
valve

Relief valve pre-set pressure

Hydraulic oil temperature: 40 +/- 10 deg C.

Relief Pre-set pressure Pump speed
valve MPa Kg/cm2 PSI (rpm)
P1 |33.3 "%%| 340 *°|4,830 }°| 2,200
P2 |33.3 "%%| 340 *°|4,830 }°| 2,200
P3 | 20 %® 20 ¥| 290 “7°| 1,300
P4 |206 *%*| 210 P |3,000 °| 2,200
P6 | 8.8 % 90 T [1.280 7| 2,200
P7 [14.7 "% 150 % [2,130 *}°| Donotadjust
P8 (225 "] 230 73,260 "°[ Donotadust
P9 (225 *0%| 230 73,260 "°[ Donotadiust
P10 |13.7 *%®| 140 77 |2,000 | 1,300
P11 [14.7 "% 150 7 [2,130 "{*°| Donotadjust
P12 [14.7 "% 150 7 [2,130 *{*| Donotadjust
P14 [13.7 "% 140 7 [2,000 *}°| Donotadjust
P15 [20.6 *2%[ 210 *2°[3,000 4| Donotadjust
P16 [20.6 "2°[ 210 *2°[3,000 4| Donotadjust
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Electrical circuit diagram, Platform
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Electric circuit diagram, Turntable 1/2 602-00718-00
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Electric circuit diagram, Turntable 2/2 602-00718-00
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7C1- 00168- 00

Electrical wiring chart, Platform

R (0.5 R(0.5 |
0 (0.5 0(0.5
B (0.5 B (0.5
0 12.0 0129 (5¢1-01277-00)
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Electrical wiring chart, Turntable 1/2 7C1-00729-00
#1 5C1-01281-00

#1 5C1-01285-00 Tilt sensor (Longitudinal)
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14 cores cable with shield wire

#1 5C1-01282-00

J

#{5C1-01283-00

@ it
R(T.2
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Electrical wiring chart, Turntable 2/2 7C1-00729-00

Diesel engine (Isuzu 4LE2) | Battery connector i
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No. Descriptions Qty Part number No Descriptions Qty Part number
1 | Oscillation axle lock cylinder 2 | 303- 00086- 00 6 | Inline check valve 1 302- 02839
2 | Lock valve 2 | 302- 00101- 00 7 | Double pilot check valve 1 302- 02898
3 | Travel maotor 4 | 301- 00000- 35 8 | Flow divider vave 2 | 302- 00105- 00
4 | Steering cylinder 2 | 303- 00085- 00 9 | Flow divider valve 1 302- 00104- 00
5 | Swivel joint 1 | 307- 00000- 38 10 | Shuttlevalve 1 | 302-00169- 00




L ocations of Hydraulic and Electrical components (2/3)

A - Detall

No. Descriptions Part number Qty Remerks
1 | Oil reservoir 378- 00001- 63 1 | Suction strainer (305- 06597) is incorporated
in the oil reservoir.
2 | Hydraulic pump 300- 00000- 43 1
3 | Emergency pump 300- 01808 1
4 | High- pressure linefilter 305- 00000- 18 1
5 | High- pressurelinefilter 305- 00000- 09 1
6 | Check valve block 302- 00041- 00 1
7 | Main control valve 302- 00103- 00 1 | Last chance filter (305- 00000- 04) is installed
at the P port of the Main control valve.
8 | Flow priority valve 302- 00071- 00 1
9 | Unitvave 302- 00149- 00 1
10 | Boom rotation motor 301- 00000- 22 1
11 | Combination valve 302- 00000- 09 1
12 | Oscillation axle release solenoid valve | 302- 00090- 00 1
13 | Parking brake release solenoid valve | 302- 00090- 00 1
14 | Travel speed select solenoid valve 302- 00090- 00 1
15 | Single pilot check valve 302- 00000- 67 1
16 | Lower control box 329- 00135- 00 1
17 | Main CPU box (M2A) 329- 00001- 51 1
18 | Engine control box 329- 00925- 00 1
19 | Horn 5C1- 01668- 00 1
20 | Motion alarm buzzer 324- 00023- 00 1
21 | Tilt sensor 382- 00016- 00 2
22 | Oscillation axle release limit switch 320- 00025- 00 1
23 | Battery 378- 00443 2
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L ocations of Hydraulic and Electrical components

[
0 []
| [
p “_—t :.-
o '3’

M

O;

(M2A)

No. Descriptions Part number Qty Remarks
1 | Boom telescope cylinder 303- 00114- 00 1 For SP18A / 1SP60
303- 00108- 00 1 For SP21A / 1SP70 and SP21AJ/ ISP70J
2 | Boom elevation cylinder 303- 00058- 00 1
3 | Single holding valve 302- 00109- 00 1
4 | Lower leveling cylinder 303- 00053- 00 1 For SP18A / 1SP60 and SP21A / ISP70
303- 00062- 00 1 For SP21AJ/ ISP70J
5 | Upper leveling cylinder 303- 00052- 00 1 For SP18A / 1SP60 and SP21A / ISP70
303- 00023-00 1 For SP21AJ/ ISP70J
6 | Rotary actuator 407- 00002- 84 1
7 | Platform rotation solenoid valve 302- 00153- 00 1 For SP18A / 1SP60 and SP21A / ISP70
Platform rotation / Fly-jib solenoid valve | 302- 00152- 00 1 For SP21AJ/ 1SP70J
8 | Boom length sensor (R/H) 382- 00033- 00 1
9 | Boom length senor (L/H) 382- 00033- 01 1 For CE model
10 | Boom angle sensor (R/H) 382- 00017- 00 1
11 | Boom angle sensor (L/H) 382- 00017- 00 1 For CE model
12 | Boom wire rope failure limit switch 320- 00025- 00 2
13 | Overload sensing limit switch 320- 00025- 01 1 For CE model
14 | Uppercontrol box | ememeeeeeeeeeeee 1
15 | Foot switch 320- 04017 1
16 | Boom length limit switch 320- 00058- 00 O
17 | Fly-jib cylinder 303- 00016- 00 1 For SP21AJ/ 1SP70J
18 | Double holding valve 302- 00020- 00 1 For SP21AJ/ ISP70J
302- 00021- 00 2 For SP21AJ/ 1SP70J

Main CPU box (




Water - proof connectors

1. Water - proof connectors

Female housing Male housing Male housing (with Flange)
Number | Color Part number Number | Color | Part number Number | Color | Part number
of pole of pole of pole
2 poles White 192-21102 2 poles White 192-22102 4 poles White 192-24104
Gray 192-21202 Gray 192-22202 Gray 192-24204
Green 192-21302 Green 192-22302 Green 192-24304
Blue 192-21402 Blue 192-22402 Blue 192-24404
Brown | 192-21502 Brown | 192-22502 Brown | 192-24504
Yellow | 192-21602 Yellow | 192-22602 Yellow | 192-24604
4 poles White | 192-21104 4 poles White | 192-22104 6 poles White | 192-24106
Gray 192-21204 Gray 192-22204 Gray 192-24206
Green 192-21304 Green 192-22304 Green 192-24306
Blue 192-21404 Blue 192-22404 Blue 192-24406
Brown | 192-21504 Brown | 192-22504 Brown | 192-24506
Yellow | 192-21604 Yellow | 192-22604 Yellow | 192-24606
6 poles White [ 192-21106 6 poles White | 192-22106 8poles | White | 192-24108
Gray | 192-21206 Gray | 192-22206 Gray | 192-24208
Green | 192-21306 Green | 192-22306 Green | 192-24308
Blue 192-21406 Blue 192-22406 Blue 192-24408
Brown | 192-21506 Brown | 192-22506 Brown | 192-24508
Yellow | 192-21606 Yellow | 192-22606 Yellow | 192-24608
8 poles ‘White 192-21108 8 poles White 192-22108 12 poles | White 192-24112
Gray 192-21208 Gray 192-22208 Gray 192-24212
Green 192-21308 Green 192-22308 Green 192-24312
Blue 192-21408 Blue 192-22408
Brown | 192-21508 Brown | 192-22508
Yellow | 192-21608 Yellow | 192-22608
12 poles | White 192-21112 12 poles | White 192-22112
Gray 192-21212 Gray 192-22212
Green 192-21312 Green 192-22312
Others
Description Part number | Remarks
Terminal (Female) 327-03607
Terminal (Male) 327-03608
Grommet S (Blue) 327-03660 for wire diameter: 1.5 ~ 2.0 mm
Grommet M (Brown) 327-03609 for wire diameter: 2.0 ~ 2.9 mm
Dummy plug 327-03663

Mgle housing (with Flange) A Vi aw

Terminal crimping tool
Part # MZ99- 9259

Female housing
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2. Pin arrangements of Water - proof connectors

See the table below to specify the pin arrangements of water- proof connectors when reading

“Electrical wiring diagrams”.

1 1
fra 1 1
m \ — | v ' — || o
m -— - L of | 1
8 o _H ] _H N ! _H X _H
M.m o~ o | [ M~ 1 M~z
g M M| o \ "
= ' <+ [ ! <+ ||
“ b
i el Tl et e e it i
1 1
] 1
e m o m m ' 1) ' m
g —[N ham ] ) —|~Mf+ ) ] A K o K () i ) 2 O 9 e = R
15! < < < <C “ < " <
1 1]
1 I
o [ e T I oo oo o - e e e e - - = e e e - = e e = = ——
] 1]
1 ]
T ! <+ | ! <+ 0|
o M m|w© " !
wm o~ o | 1 M|~ i m~ T
3 IO S E [ S R S
< 2 — — ™ ' ~ | o ' ~n|o |[©
= I '
M - - <+ 1 1
~ " - |w ' —|lo|o
" "
T T
sajod g sajod € sajod saj0d 9 ! sajod 8 “ sojod 2T
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Color code of wires

See the table below to specify the colors of wires from the “Color codes’.

No. Color Color No. Color Color
code codes
1 R Red 311 GY Green/ Yellow
2 Y Yellow 32 GW Green/ White
3 W White 331 GB Green/ Black
4 G Green 341 GO Green/ Orange
5 L Blue 35 LR Blue/ Red
6 B Black [ 367 LY Blue/ Yellow
7 \Y Violet 371 LW Blue/ White
8 P Pink 38 LG Blue/ Green
9{ O |  Orange 39 LB Blue/ Black
10 Br Brown 40 LO Blue/ Orange
11 Lg Light green 411 BR Black/ Red
12 Lb Light blue 42} BY Black/ Yellow
13 Gy Gray 431 BW Black/ White
14 RY Red/ Yellow 44 BG Black/ Green
151 RW Red/ White 45 1 BL Black/ Blue
16 RG Red/ Green 46 | PY Pink/ Yellow
17! RL Red/Blue |47} PL Pink/ Blue
18 RB Red/ Black 48 1 PB Pink/ Black
19 YR Yellow/ Red 491 OwW Orange/ White
201 YW | Yellow/ White | 50 | OB Orange/ Black
21 YG Yellow/ Green | 51 1 BrR Brown/ Red
22 YL Yellow/ Blue 92 | BrY Brown/ Yellow
23 YB Yellow/ Black | 53 ; BrW Brown/ White
247 WR White/ Red 94 i BrB Brown/ Black
25 WY Whit_e_{__Y_fallow 99 1 LgR Light green/ Red
261 WG Whit_g_/__(_i_reen 96 1 LgW Light green/ White
27 WL White/ Blue o7 1 LeB Light green/ Black
281 WB White/ Black | 58 | GyR Gray/ Red
29 | WBr White/ Brown | 59 { GyB Gray/ Black
30 GR Green/ Red
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Tightening torque standard

1. Hexagon headed bolts (8T or 8.8T) and nuts (6T)

Bolt Nut
Strength grade 8T or 8.8T 6T
Materia $A5C $A5C
Tensile strength 80 kg/cm? 80 kg/cm?
Size Pitch Tightening torque
(mm) (mm) N-m kg-m ft-lbs
5 0.8 3.71~5.87 0.32 ~ 0.60 231~434
6 1.0 542 ~10.0 0.56~1.04 4.05~7.52
8 1.25 13.0~24.2 1.33~247 9.62~17.9
10 15 25.7~47.6 259~481 18.7~34.8
12 1.75 44.6 ~82.7 4.55~8.45 329~611
14 2.0 71.2~132 7.00~13.00 50.6 ~94.0
16 2.0 109 ~ 201 11.2~20.8 81.0~ 150
18 25 157 ~ 291 16.1~29.9 116 ~ 216
20 25 220 ~ 407 22.4~41.6 162 ~ 301
22 25 296 ~ 549 30.1~55.9 218 ~ 404
24 3.0 379 ~ 703 385~715 278 ~ 517
2. Hexagon headed bolts (10.9T) and nuts (8T)
Bolt Nut
Strength grade 10.9T 8T
Materia SCM435 SCM435
Tensile strength 100 kg/cm? 100 kg/cm?
Size Pitch Tightening torque
(mm) (mm) N-m kg-m ft-lbs
5 0.8 7.21~8.79 0.73~0.90 5.28 ~6.51
6 1.0 12.3~15.1 1.26~1.54 911~111
8 1.25 29.7~36.2 3.06 ~3.74 221~27.1
10 15 585~713 5.94 ~7.26 43.0~525
12 1.75 102 ~ 124 9.90~12.10 71.6~875
14 2.0 162 ~ 197 16.2 ~19.8 117 ~ 143
16 2.0 247 ~ 302 25.2~30.8 182 ~ 223
18 2.5 364 ~ 422 35.1~429 254 ~ 310
20 2.5 483 ~ 589 49.5~60.5 358 ~ 438
22 2.5 652 ~ 795 66.6 ~81.4 482 ~ 589
24 3.0 835~ 1018 84.6 ~ 103 612 ~ 745
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3. Hexagon socket headed cap screws (10.9T)

Bolt
Strength grade 10.9T
Material SCM435
Tensile strength 100 kg/cm?

Size Pitch Tightening torque

(mm) (mm) N-m kg-m ft-lbs
5 0.8 481 ~5.87 0.49 ~0.60 354~434
6 1.0 8.24~10.0 0.81 ~0.99 586~ 7.16
8 1.25 19.8~24.2 2.07~253 15.0~18.3
10 15 39.0~47.6 3.96~4.84 28.6~35.0
12 1.75 67.8~82.7 6.93 ~8.47 50.1~61.3
14 2.0 108 ~ 132 10.8~13.2 78.1~955
16 2.0 165 ~ 201 17.1~209 124 ~ 151
18 25 239 ~291 24.3~29.7 176 ~ 215
20 25 333 ~ 407 34.2~41.8 247 ~ 302
22 25 450 ~ 549 45.9~56.1 332 ~ 406
24 3.0 576 ~ 703 585~ 715 423 ~ 517
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8. I nspection manual

All of the inspection and test results should be recorded
in the inspection check sheets and should be kept for
three years.

The qualified personnel should perform the inspections
and the tests.



Procedures of Daily inspections

The daily inspections should be conducted with the machine being set on firm and level ground.

Unit ltem Descriptions
Engine Cooling system Check the coolant level and replenish the coolant, if necessary.
Check the cooling system for water leakage.
Check the fan belt for wear and tension.
Lubrication system | Check the engine oil level and replenish the ail, if necessary.
Check the engine for oil leakage.
Fuel system Check the fuel level and replenish the fuel, if necessary.
Check the fuel system for fuel leakage.
Battery Electrolyte Check the electrolyte level and replenish the distilled water, if necessary.
Terminals Check the battery terminals for looseness
Hydraulic Qil level Stow the boom and axles, then check for hydraulic oil level and replenish the
oil reservoir ail, if necessary.
Qil leakage Check the oil reservoir for oil leakage.
Chassis Chassisframe Check the chassis frame for deformations and cracks.
Tires Check thetires for wear, cuts and air pressure.
Wheel bolts and Check the bolts and nuts for looseness.
nuts.
Travel motor and Check the travel motor and gearbox for oil leakage.
gearbox
Axle Check the axle for deformations and cracks.
Oscillation axle Check the cylinder for oil leakage.
lock cylinder
Steering linkages Check the steering linkages for deformations, cracks and excessive free play.
Steering cylinder Check the cylinder for oil leakage.
Track links, shoes | Check the track links and shoes for wear and tension.
Turntable Crack, deformation | Check the turntable for cracks and deformations.
Abnormal Rotate the turntable, and check for any abnormal noise and movements.
noise, movements
Boom, Crack, deformation | Extend the boom fully and check each boom section and the fly jib for cracks
Fly jib and deformations.
Boom and Fly jib Check the pivot pins for any damage.
pivot pins
Abnormal Raise, lower, telescope the boom and the fly jib and check for any abnormal
noise, movements | noise and movements.
Qil leakage Check the hydraulic cylindersfor ail leakage.
Natural descent Elevate the platform and check if the elevation, telescope and fly jib cylinders
retract or extend naturally.
Platform Crack, deformation | Check the platform and the platform rotation device for cracks and
deformations.
Abnormal noise, Rotate the platform and check for any abnormal noise and movements.
movements
Qil leakage Check the platform levelling cylinders and the platform rotation motor for oil
leakage.
Platform Raise and lower the boom several times and check if the platform stayslevel.
levelling system
Safety Emergency stop Start the engine, then, operate the emergency stop switch and make sure that
devices. system the engine stops and all of the functions are disabled.
Emergency pump Shut down the engine, then operate the machine using the emergency pump and

make sure that the machine moves properly.

Work range limit

For the machine equipped with the pre-start check switch, conduct the pre-start

system, check and make sure that no failure isin the system.
Moment limiter
Foot switch Operate the machine from the platform and make sure that the functions are

disabled unless the foot switch is pressed down.
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Unit Item Descriptions
Safety Tilt alarm buzzer Turn on the main key switch and make sure that the tilt alarm buzzer sounds
devices just after turning on the main key switch.
Motion alarm Operate the machine and make sure that the motion alarm buzzer sounds while
buzzer the machineisin motion.
Alarm horn Press the horn switch on the platform and make sure that the alarm horn
sounds.
Other Check the functions of other safety devices, if any.
safety devices
Decals Readability Check the decals for readability and replace the decals, if necessary.




Daily inspection check sheet

Unit | ltem Results
Date >
Engine Cooling system Coolant level
Water leakage
Fan belt
Lubrication system | Oil level
Qil leakage
Fuel system Fuel level
Fuel leakage
Battery Electrolyte level
Battery terminals
Hydraulic Qil level
oil reservair | Qil leakage
Chassis Chassisframe | Cracks, deformations
Tires Wear, cuts,
Air pressure
Wheel L ooseness
bolts, nuts
Travel motor, | Qil leakage
gearbox
Axle Cracks, deformations
Oscillation axle | Qil leakage
lock cylinder
Steering Cracks, deformations
linkages free play
Steering Qil leakage
cylinder
Track links, Wear, tension
shoes
Turntable Crack, deformation
Abnormal noise, movements
Boom, Cracks, deformations
Fly jib Pivot pins | Damage
Abnormal noise, movements
Qil leakage
Elevation cylinder | Natural descent
Telescope cylinder | Natural descent
Fly jib cylinder Natural descent
Platform Crack, deformation
Abnormal noise, movements
Oil leakage
Platform levelling system | Functions
Safety Emergency stop system Functions
devices Emergency pump Functions
Work range limit system, | Functions
Moment limiter
Foot switch Functions
Tilt alarm buzzer Functions
Motion alarm buzzer Functions
Alarm horn Functions
Other safety devices Functions
Decals Readability
Remarks




Procedures of Periodical inspections

Conduct the periodical inspection with the machine being set on firm and level surface.

Carry out the both descriptions of the monthly and annual inspections when conducting the annual inspections.

Unit ltem Monthly inspections Annual inspections
Engine Engine oil Check the engine oil and replenish | Change the engine cil.
or change the oil, if necessary. Qil change interval: 200 hours.
Qil filter Check the ail filter and replace the | Replace the ail filter element.
filter element, if necessary. Replacement interval: 400 hours.
Qil leakage Check the engine for oil leakage.
Coolant Check the coolant and replenish or
change the coolant, if necessary.
Water leakage Check the engine for water
leakage
Fan belt Check the fan belt for wear and
tension.
Radiator hose Check the radiator hose for any
damage.
Air filter Check the air filter and clean or
replace the filter element, if
necessary.
Fuel filter Check the fud filter and replace | Replace the fuel filter element.
the filter element, if necessary. Replacement interval: 600 hours.
Bolts and nuts Check each bolt and nut for
looseness
Fuel leakage Check the fuel system for fuel
leakage.
Abnormal nose, Operate the machine and check for
performances abnormal nose and performances.
Battery Electrolyte Check the electrolyte level and
replenish with distilled water, if
necessary.
Battery terminals Check the battery terminals for
corrosion and looseness.
Hydraulic Qil level, Check the ail level and replenish, | Change the hydraulic ail.
il reservoir | contamination. if necessary. Qil changeinterval:
1,200 hours or one year.
Qil leakage. Check the oil reservoir for oil
leakage
Hydraulic Qil leakage. Check the hydraulic filter for oil
filters leakage.
Replacement Replace the oil filter element.
Replacement interval:
1,200 hours or one yesr.
Hydraulic Bolts and nuts Check the pump mounting bolts
pump and nuts for looseness.
Abnormal noise Operate the machine and check
the pump for abnormal noise.
Qil leakage Check the pump for oil leakage.
Chassis Cracks, Check the chassis frame for cracks
frame deformations and deformations.
Counter weight Check the counter weight anchor
bolts, nuts for looseness.
Tiresand Wear, cuts Check thetire for wear and cuts.
wheels Air pressure Check thetiresfor air pressure

Clip bolts, nuts

Check the wheel clip bolts and
nuts for looseness.




Unit Item Monthly inspections Annual inspections
Axles Cracks, Check the axles for cracks and
deformations deformations.
Oscillation | Oil leakage Check the cylinder for oil leakage.
axlelock Functions Check the oscillation axle lock
cylinder cylinder if the cylinder locks and
releases in the specific machine
status
Travel Gear ol Check the gearbox for oil level | Change the gear ail.
motor and and replenish the gear ail, if | Oil changeinterval:
gearbox necessary. 1,200 hors or 12 months.
Qil leakage Check the motor and the gearbox
for oil leakage.

Abnormal noise Travel the machine and check for

abnormal noise.
Steering Lubrication Supply grease through each grease
mechanism fitting.

Cracks, Check the steering linkages for

deformations cracks and deformations.

Wheel bearings Jack up the machine and check the
wheel bearings for free play and any
damages.

Steering Qil leakage Check the steering cylinder for ail
cylinder leskage.

Functions Operate the steering switch and
check for the functions.

Jack Oil leakage Check the jack cylinder for oil
cylinder leakage.

Natural descent Extend the jack cylinder, support
the machine by the jack cylinder,
and then check the jack cylinders
for natural descent.

Serviceable limit:
1 mm (0.04 in)/10 min.
Crawler Track links Check the track links for wear and
tension.

Track shoes Check the track shoes for wear and
deformations.

Track rollers, Check the track and carrier rollers

Carrier rollers for wear and oil leakage.

Sprockets, Check the sprockets and the idler

Idler wheels wheels for wear and cracks.

Rotation Bolts and nuts Check each anchor bolt and nut for
bearing looseness.

Wear, cracks Check the rotation bearing for
wear and cracks.

L ubrication Check for lubrication.

Rotation Bolts and nuts Check each anchor bolt and nut for
gear box looseness.

Oil leakage Check the gearbox for oil leakage.
Gear ail Check the gear oil and replenish, if | Change gear oil.
necessary. Qil change interval:
1,200 hours or one year.
Back-lash Check the backlash between the pinion

of the rotation gearbox and the ring
gear of the rotation bearing.
Standard back-lash: 0.6 mm (0.024 in)

Abnormal noise

Rotate the turntable and check for
abnormal noise.




Unit Item Monthly inspections Annual inspections
Turntable Cracks, Check the turntable for cracks and
deformations deformations.
Bolts and nuts Check each bolt and nut for
looseness.
Swivel joint | Bolts and nuts Check each bolt and nut for
|ooseness.
Qil leakage Check for oil leakage.
Lubrication Check for lubrication.
Boom Cracks, Extend the boom and check each
Fly jib deformations boom section and the fly jib for
cracks and deformations.
Pivot pins Check the boom and fly jib pivot
pinsfor any damage.
Bolts and nuts Check each bolt and nut for
looseness.
Oil leakage Check for oil leakage.
Lubrication Check for lubrication and
lubricate, if necessary.
Extension/retraction | Check each wire rope for tension | Disassemble the boom and check each
wire ropes and any damage. wire rope thoroughly every 4 years.
Electric cables and Check each eectric cable and
hydraulic hoses. hydraulic hose if proper tension is
applied to.
Wear pads Check each wear pad for wear.
Abnormal Raise, lower, telescope the boom
noise, movement and the fly jib and check for
abnormal noise and movements.
Elevation, Oil leakage Check the cylinders for oil
Telescope, |eakage.
Fly jib Natural descent Check the elevation, telescope and
cylinders fly jib cylinders for natural
descent.
Serviceable limit:
2 mm (0.08 in)/10 min.
Platform Cracks, Check the platform and its
deformation mounting bracket for cracks and
deformations.
Bolts and nuts Check each bolt and nut for
|ooseness.
Rotation motor, Check for oil leakage.
Rotary actuator Rotate the platform and check for
abnormal noise and movements.
Lubrication Check the rotation worm gear and
bushings for lubrication.
Platform Levelling cylinders | Check each levelling cylinder for
levelling oil leakage.
system Function Operate the boom and make sure
that the platform stayslevel.
Control Joystick controllers, | Check each joystick controller and
panels Control switches control switch for any damage.

Operate each joystick controller
and control switch and check for
the functions

Indicator lights

Check each indicator lights for any
damage

Check each indicator lights for its
functions.

8- 7




Unit [tem Monthly inspections Annual inspections
Saf ety Emergency Start the engine, operate the
devices | stop system emergency stop switches and make
sure that engine stops and al of the
functions are disabled.
Emergency Shut down the engine, operate the
pump machine using the emergency pump
and make sure that the machine
moves properly.
Moment Operate the boom and make sure that | Measure each work radius of the platform
limiter the moment limiter works properly. and make sure that the work radius is within
Work range the specific range.
limit system
Pre-start Conduct the pre-start check by using
check system | the pre-start check switch and make
sure that no failureisin the system
Foot switch Operate the machine from the
platform and make sure that the
functions are disabled unless the foot
switch is pressed down.
Tilt alarm Turn on the main key switch and
buzzer make sure that the tilt alarm buzzer
sounds just after turning on the key
switch.
Motion aarm | Operate the machine and make sure
buzzer that the motion alarm buzzer sounds
while the machine isin motion.
Alarm horn Press the horn switch and make sure
that the horn sounds.
Overload Overload the platform and make sure
sensing that the functions are disabled and the
system overload alarm buzzer sounds.
Other Check the functions of other safety
safety devices | devices and make sure that they work
properly.
Decals Readability Check each decal for readability and

replace the decal, if necessary.




Procedures of Function tests

Conduct the function tests annually or in accordance with local regulations.
Set the machine on firm and level surface when conducting function tests.

Test |tem Descriptions
Load test Damage, 1. Load the platform with 110% of the rated load, operate the boom and the fly jib
function, thoroughly from the lower control and make sure that the boom and the fly jib
Abnormal moves smoothly without any abnormal noise.
noise Caution: Do not alow any person on the platform.
2. Check the machine thoroughly and make sure that no damage is on the machine.
Natural Elevation, 1. Set the boom and the fly jib to the positions specified in the hydraulic section of
descent test | Telescope this service manual to load the cylinders with the gravity of the boom and the
and Fly jib platform.
cylinders 2. Stop the engine and leave the machine in the above status for 10 minutes.
3. Measure the natural descent of each cylinder.
Serviceable limit: 2 mm (0.08 in) / 10 minutes.
Note: See the hydraulic section of this service manual for detail.
Speed test Boom 1. Retract the boom fully.
elevation 2. Raise and lower the boom to its full stroke, measure the boom rising and the
speed lowering speed (seconds/stroke) and make sure that the speed iswithin the
specific range.
Boom 1. Raise the boom fully.
telescope 2. Extend and retract the boom to its full stroke, measure the boom extending and
speed the retracting speed (seconds/stroke) and make sure that the speed iswithin the
specific range.
Boom 1. Retract and raise the boom fully.
rotation 2. Rotate the turntable 360 degrees CW and CCW, measure the rotation speed
Speed (seconds/360 degrees) and make sure that the speed is within the specific range.
Fly jib Raise and lower the fly jib to its full stroke, measure the fly jib raising and the
Speed lowering speed (seconds/stroke) and make sure that the speed is within the specific
range.
Vertical Move the platform vertically for the distance of 3 meters (9ft — 10in), measure the
movement | platform moving speed and make sure that the speed is within the specific range.
speed
Horizontal Move the platform horizontally for the distance of 3 meters (9ft — 10in), measure
movement | the platform moving speed and make sure that the speed is within the specific
speed range.
Platform Rotate the platform CW and CCW, measure the platform rotation speed
rotation (seconds/stroke), then make sure that the speed is within the specific range.
speed
Brake test Stopping 1. Retract the boom fully, and then lower it under the horizontal.
distance 2. Set the travel speed select switch to its“High” position.

3. Drive the machine forward at high speed and then release the joystick controller
quickly.

4. Mesasure the stopping distance, then make sure that the distance is shorter than 3
meters.

5. Test the backward stopping distance in the same way.




Periodical inspection check sheet

M odel

Spec No.

Serial No. Hour meter

Date | nspector

The items marked (*) should be inspected annually or in accordance with local regulations.

Unit [tem Results Remarks
Engine Engine ail Qil level, contamination, Qil change interval: 200 hours
leakage
Qil filter Replacement Replacement interval: 400 hours
Coolant Coolant level,
contamination, leakage
Fan belt Wear, tension
Radiator hose | Damage
Air filter Cleaning, replacement
Fuel filter Replacement Replacement interval: 600 hours
Fuel Fuel level, leakage
Bolts, nuts L ooseness
Abnormal nose, Performance
Battery Electrolyte Electrolyte level
Battery terminals | Corrosion, looseness
Hydraulic Qil level, contamination Qil changeinterval:
oil reservoir Oil leakage 1,200 hours or one year.
Hydraulic Qil leakage Replacement interval:
filters Replacement 1,200 hours or one year.
Hydraulic Loose bolts and nuts
pump Abnormal noise
Qil leakage
Chassisframe | Cracks, deformation
Counterweight anchor | Looseness
bolts, nuts
Tiresand Tires Wear, cuts
whedls Air pressure
Clip balts, nuts L ooseness
Axles Cracks, deformations
Oscillation Qil leakage
axle Functions
lock cylinder
Travel motor | Gear ail level, contamination
and gearbox Qil leakage
Abnormal nose
Steering Lubrication
mechanism Cracks, deformations
Wheel bearings | Free play, damage
Steering Oil leakage
cylinder Functions
Jack cylinder | QOil leakage
Natural descent Serviceable limit:
1mm (0.04 in) / 10 minutes
Crawler Track links Wear, tension
Track shoes Wear, deformations
Track rollers, Wear, oil leakage
Carrier rollers
Sprockets, Wear, cracks
Idler wheels
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Unit Item Results Remarks
Rotation L oose bolts and nuts
bearing Wear, cracks
L ubrication
Rotation L oose bolts and nuts Gear oil changeinterval:
gear box Qil leakage 1,200 hours or one year.
Gear ail
(*) Backlash between pinion and ring gear
(Standard backlash: 0.6 mm, 0.024 in)
Abnormal noise
Turn table Cracks, deformations
L oose bolts and nuts
Swivel joint L oose bolts and nuts
Oil leakage
L ubrication
Boom Cracks, deformations Disassemble the boom to
Fly jib Damaged pivot pins check each extension /
Loose bolts and nuts retraction wire rope
Qil leakage thoroughly every 4 years.
L ubrication
Extension / retraction Damage, tension
wire ropes (*) Tension
Electric cables, (*) Tension
Hydraulic hoses
Wear pads (*) Wear
Abnormal noise, movements
Elevation, QOil leakage
Telescope, Natural descent
Fly jib Serviceable limit: 2 mm (0.08 in) / 10 minutes.
cylinders
Platform Cracks, deformations
Loose bolts and nuts
Rotation motor, Qil leakage
Rotary actuator Abnormal noise,
movements
Worm gear, Bushings Lubrication
Platform Levelling cylinders Oil leakage
levelling Functions
system
Control panels | Joystick controllers, Damage
Control switches, -
Functions
Indicator lamps Damage
Functions
Safety devices | Emergency stop system Functions
Emergency pump Functions
Moment limiter Functions
Work range limit system | (*) Work radius
Pre-start check system Functions
Foot switch Functions
Tilt alarm buzzer Functions
Motion alarm buzzer Functions
Alarm horn Functions
Overload sensing system | Functions
Other safety devices Functions
Decals Readability
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Function tests check sheet

Test ltem Results Remarks
Load test Function
Abnormal noise
Damage
Natural descent Elevation cylinder Serviceable limit:
Td escope Cyllnder 2mm (008 |n) / 10 minutes
Fly jib cylinder
Speed test Boom elevation Up
Speed Down
Boom telescope Out
speed In
Boom rotation CcwW
speed CCwW
Fly jib speed Up
Down
Vertical movement | Up
Speed Down
Horizontal Out
movement speed In
Platform rotation Ccw
speed CCWwW
Brake test Stopping distance FWD
REV

Major alterationsand repairs
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