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Introduction

This manual describes correct adjustment and servicing procedures
for truck mounted aerial platform TZ12A/ITZ40A
in order to ensure the most effective use of superb performance
and excellent features for your satisfaction.

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

Always be sure of the following items
when conducting repair or maintenance works.
® Use only the spare parts approved 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 as well as
the practical test should be conducted by the approved agent,
if the modification which would affect the stability, strength or
performance of the machine is made.

Please, note that the numerical values in this manual
may be subject to change due to engineering improvement.

Customer Service Division
Aichi Corporation
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Over all dimensions
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Overall dimensions

Chassis applied: ISUZU NQR
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Specifications

Model TZ12A ITZ40A
1,000 kg or 2,200 LBS or
R d B i >
ated loa 8 persons + Tools (360 kg) 8 persons + Tools (780LBS)
Platf Inner dimensions (LxWxH) 3,700%1,690x1,100 mm 12fti2inx5ft7inx3ft7in
atform
Rotation angle 360 deg. (Continuously) -
Maximum floor height 12.1m 39ft8in
Maximum allowable side force [41 kg 90 LBS
Length 3,685 ~ 8,995 mm 12ft1in~291t6in
Boom Angle =15~ 79 deg. _
Rotation angle 360 deg. (Continuously) -
Maximum allowable tilt angle 0 degree. —_—
Maximum allowable wind speed 12.5 m/second 28 MPH
Outrieger ' Width 1,870 ~ 4,100 mm 6ft2in~131t5in
utri
E8 Jack stroke 495 mm 1t 7in _
. Up 40 + 10 seconds -
Elevation
Down 45 £ 10 seconds -
Out 30+ 10 seconds _
Telescope
Spesd In 30+ 10 seconds B I—
pee N (oA 60 =+ 10 seconds / 360 deg. B —
Boom rotation
C.CW 60 = 10 seconds / 360 deg. -
Platform Cw 60 = 10 seconds / 360 deg. -
rotation CCW 60 + 10 seconds / 360 deg, B
Oil reservoir Capacity 160 liters 26.5 gallons
hydraulic oit  |Shell Tellus oil T22 -
Hydraulic X Type Gear pump -
Hydraulic - 3
system pump Displacement [40 cc/rev 24in?/rev
Speed 350 ~ 1,000 rpm i
Specific maximum pressure 175 kg / cnd 2,500 PSI




Working range chart

3. When the outrigger extension is MID1 (2,600 mm / 8 ft 6 in)

1. When the outrigger extension is MAX (4,100 mm /13 ft 5 in)
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4. When the outrigger extension is MIN (1,870 mm / 6 ft 2 in)
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Working load

A - 1,000kg (2,200 lbs)
B - 750kg (1,650 lbs)
c  — 500kg (1,100 lbs)
D -—250kg (550 1bs)
E - 150kg (330 1bs)

NOTE: _

L. The deflection of boom is not considered in the working range chart.

2. The working range is calculated, assuming that the machine is set up
on firm and level ground.

3. The working range which is obtained with the outrigger extended to
MAX is always obtained regardless of the outrigger extension, if the
boom is rotated to the front or rear side of the vehicle shown in each
figure below the charts,



2. Mechanical section




Boom rotation bearing

372-0000006

The boom rotation bearing is mounted between the sub-frame and the turntable, and enables

the turntable to rotate.

* Set the Soft zone at the positions shown in the figure below when installing the rotation bearing.

—

' ]Ro_tatibh _bearih-g.

Tightening torque : 35 kg-m (255 ft-lbs)

=T
]
| .

i

/

S

B H i Chasss 3

l!!l Anchor bolt

‘Tightening torque : 40 kg-m (290 ft-1bs)

A-A section
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1. Inspection

1. Check the anchor bolts and nuts for looseness.

® Loose bolts and nuts should be removed and be checked for any damage.

® RBefore removing the bolts and nuts, use a gas burner and heat the bolts and nuts red hot to
burn out the lock tight.

® Do not reuse the removed or heated bolts and nuts.
Apply a lock tight (Loctite 262 or equivalent) to the thread of each bolt before installing
the bolts.

® Tighten the anchor bolts and nuts by the specific tightening torque.
Specific tightening torque (for Chassis) -----~----- 40 kg-m (290 ft-1bs)

(for Turntable) --------- 35 kg-m (255 ft-lbs)

2.Check the ring gear for cracks and scorings.

3.Check the back-lash between the ring gear and the pinion of the rotation gear box, then adjust
the back-lash by shifting the position of the rotation gear box.
Standard back-lash =--c-cememmiomo 0.6 mm (0.024 in) or less.
Follow the next procedures to check the back-lash.
1)Place a lead wire between the pinion and the ring gear.
2)Rotate the turntable slowly and crush the lead wire.
3)Measure the thickness of the crushed lead wire. The thickness is the back-lash.

4.Check the free-play between the inner and outer races of the rotation bearing and replace the
rotation bearing, if the free-play exceeds the serviceable limit.
Free-play serviceable limit ----=-auceemaoneen 3.0 mm (0.118 in)
Follow the next procedures to check the free-play.
1)Stow the boom on the boom rest properly.

2)8Set a dial gauge between the sub-frame and the turntable as shown in the figure below.

T
LT
TS
f'ﬁ__'_:’._g

g -
50 mm (2.0inch) i)

Dial —=—1F |
gauge '

e W

3)Raise the boom till the boom leaves the boom rest, then set the pointer of the dial gauge at
‘LZERO:,_ . )
4)Press the boom against the boom rest by lowering the boom, then read the dial gauge.

The reading of the dial gauge is the free play.
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4
Boom rotation gear box
Type - Worm gear
Reduction ratio ------ 1/50
Gear 0i] --+-----rremmee Shell Omala 0il 460 (1 liter, 0.26 gallons)
D,

370- 02557

Case

Cover

Worm shaft

Worm wheel

QOut-put shaft

‘Flange

Plug

Plug

Oil filler cap with dip stick

—
Cle (i b |t e

Needle roller bearing
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Ball bearing
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Taper roller bearing
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Taper roller bearing
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Hydraulic motor
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Bearing nut
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Bolt
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Spring washer
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Platform rotation gear box

Type - Worm gear
Reduction ratio ------ 1/49
Gear oil ------- - Shell Spirax EP90 (0.6 liters,

0.16 gallons)

Case

Cover

Worm wheel

‘Worm shaft

Out-put shaft

Collar

Screw ring

Roller bearing

DGO~ [n |t [bd]—

Ball bearing

Taper roller bearing

i

J

v
| )

il seal

Parallel key

O ring

Bolt

Spring washer

Snap ring

= | O v

Plug

Oil filler cap with dip stick

O ring

Bolt

Hydraulic motor

Flat washer




Boom

The boom consists of 1st boom section, 2nd boom section, 3rd boom section, Telescope cylinder,
Extension / Retraction wire ropes, Hydraulic plumbing, Electric cables and their sheaves.

The 2nd boom section is extended or retracted directly by the telescope cylinder.

However, the 3rd boom section is telescoped by the movement of 2nd boom section through

extension / retraction wire ropes.

1. Note on function

~8rdboom . 2nd boom section 1st boom section  Extension wire rope 3rd boom til - Telescope

meelion o R g T cylinder

The 1st and 2nd boom sections are connected by the telescope cylinder which directly extends and
retracts the second boom section,

The 3rd boom section is cornected by two pairs of wire ropes, one is the retraction wire rope.
This is connected to the tail of the 3rd boom section through the tail sheave installed on the tail of
the 2nd boom section. The other is the extension wire rope. This is also connected to the tail of the
3rd boom section through the head sheave which is installed on the head of the 2nd boom section.
The 2nd boom section is extended by the telescope cylinder together with the head sheave.

As a result, the 3rd boom section is pulled by the extension wire rope and accordingly goes out of
the 2nd boom section.

When retracting the boom, the 2nd boom section is retracted by the telescope cylinder together
with the tail sheave. As a result, the 3rd boom section is pulled by the retraction wire repe and

accordingly goes into the 2nd boom section.
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2. 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 : Upper ----- 3.0 mm or less. {0.12 in or less)
Side ------- 2.0 mm or less. (0.08 in or less)
2) If the clearance is not adequate, adjust the clearance by adding or reducing the spacers
installed under the each wear pad or by turning the adjust screws.
NOTE :
% Check each wear pad for wear, and replace if necessary.
* Apply a thread lock agent to the thread of each set screw for wear pad before setting.

Recommended thread lock agent : Loctite 262.

2. Bend of boom.
1) Set the boom horizontally and extend it fully.
2) Visually check the bend of each boom section and replace the boom section, if the excessive

bend is observed.

3. Dents, scratches.
Check the each boom section for both dents and scratches thoroughly.
If any dent or scratch which exceeds the serviceable limit {Length : 50 mm (1.97 in) or more,

Depth : 2 mm (0.08 in)or more} is observed, replace the boom section.

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

% Pay special attention, when checking each pin boss and welded section.
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3. Extension / Retraction wire ropes

After disassembling the boom, inspect the extension and retraction wire ropes as follows.
1. Measure the diameter of both the extension and retraction wire ropes with slide calipers.

Replace the rope, if the decrease in the diameter is more than 3 % of the nominal diameter.

Nominal diameter Serviceable limit

¢ 7.8 mm (0.31 in)
or less

¢ 13.6 mm (0.54 in)
or less

Retraction wire rope| ¢ 8.0 mm (0.32 in)

Extension wire rope| ¢ 14.0 mm (0.55 in)

2. Check for broken wires.

If 3 or more wires of the wire rope are broken in one twist stroke, replace the wire rope.

3. Check wire ropes for rust.

If rust is evident around the inside of the wire rope, replace it.

4. If any kinks are observed, replace the wire rope.

Also, an extremely deformed wire rope requires replacement.

5. Carefully check the end sections of the wire rope, especially sections A and B.

Replace the wire rope, if any defects are found.

Sv
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4. Adjustment of Extension / Retraction wire ropes

— Dnnensmn A

LR | .58 mm(2 28 in)
BTN 2 -:-;_;; Locknut(l)

-----

o Dlmensmn B

“::"Elft,e.llsion-wirerop'e i
Srdboomsem"“._ - o E;_; (3 94 *02 in)

1, Set the boom horizontally and retract fully.

2. Adjust the dimension A to 58 mm (2.28 in) by turning the adjust nut (1).

3. Assemble the 6 plate springs, washers and collar to the end of the extension wire rope as shown
in the figure below.

Tail of 1st boom section =

Plate '
::-W.a'sher sprmgxﬁ AdJustnut (2)

S E o\ H : . ..:
Extensmn wire rope \ \ '

Wa.ter dram : ~ Collar - Loeck nut (2)

4. Tighten both of the adjust nut (2) (Right and Left) alternately till the washers touch the collar

as shown in the figure below.

11
[T
""" = - X
|
L —n
: |
5. Extent and retract the boom several times, then make sure that the dimension B is 100 mm

(3.94 +0 2 in) when the boom is retracted fully.
If the dlmenswn B exceeds the specified dimension, loosen the adjust nut (2) and tighten
the adjust nut (1) till it comes to the specified dimension.
6. Tighten the lock nut (1) and (2). _
Tightening torque ----- Lock nut (1) : 2.57 ~3.48 kg-m (18.6 ~ 25.1 ft-lbs)
————— Lock nut (2) : 11.7 ~ 15.8 kg-m (85 ~ 114 ft-1bs)
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* Do not twist the wires when tightening the lock nuts.

* When replacing the plate springs, make sure to use the correct collar by following the next

instructions.

1. Pile up the 6 plate springs on the level surface, and then measure the overall height (h) of the

plate springs.

corresponding to the overall height (h) of the 8 plate springs.

. See the table below and measure the heights of the collars to select the correct collar

Total height of 6  (mm){18.8 ~19.2/18.3 ~ 18.8/17.9 ~18.3[17.4 ~17.9]17.0 ~ 17.4]16.5 ~ 17.0

springs (k) (in) |0.74 ~ 0.76]0.72 ~ 0.74]0.70 ~ 0.72[ 0.69 ~ 0.70] 0.67 ~ 0.69] 0.65 ~ 0.67
Height of collar (mm) 152 14.7 14.1 13.6 13.1 12.6
in) |  0.60 0.58 0.56 0.54 0.52 0.50

Parts number of collar $44340-01 | $44340-02 | S44340-03 [ S44340-04 | S44340-05 | S44340-06
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5. Sectional drawings

1st boorn section 2nd boom section

3rd boom section

Detail of electric cables

Parts number

Constructions

Length

Electric cable A  |5C1-01181-00

Electric cable B |5C1-01182-00

2.0 mm2 x 4, 1.25 mm?2 x 6,
0.5 mm2 x 4 (with shield wires)

10,230 mm (33 £ 6.8 in)

Head sheave

B-B section

Platform rotation _

(C.W)

10,230 mm (33 £ 6.8 in)

Anchor pin
(for Upper levelling cylinder)

Platform rotation (Dr)

Platform leveling

Platform rotation (C.C.W)

(Forward)

Platform leveling (Backward)

A view

Platform rotation (Dr)
Electric cable A

Platform leveling

Tail sheave

C-C section

(Forward)

Platform leveling (Backward)

Platform rotation (C.C.W)
Electric cable B
Platform rotation

(C.W)

D-D section
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Boom retraction wire rope
{360-0000077)

1st boom section (Front)

: §H.ydfau.lié hoses for

‘Electric cable B

* Platform rotation (C.W)
Piatform rotation (C.C.W)
Platform leveling (Backward)
Platform leveling (Forward)
Platform rotation (Dr

2nd boom section (Front)

Extension wire rope
failure limit switch

Lst boom section (Rear)

Telescope cylinder

2nd boom section (Rear)

Boom retraction wire rope
(360-0000077)

Boom extension wire rope
(360-0000076)

3rd boom section (Rear)
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Platform

Soft zone of inner race
(The hole for inserting steel balls)

* Set the Soft zones at these positions

Soft zone of outer race when installing the rotation bearing

A detail

B Tlghtenmg torque : 18 kg-m (130 ft-1bs)
o (Apply thread lock agent “Loct1te 262")

:Pla'gfc_)rr:li rotation post

T

Ly R > Bt
T R | | B J; PR || e |'| o | I'I'f —

“WTwH T Slip ring with

: S ALl L '
Steel ball _l | I Platform
—_——— rotatlon post

:' Platform rotation sensor e ng gear

Platform rotatlon gearbox

Anchor bolt”

PIatformleve.l.l.u_igcylmder PR, fRa o R | Tlghtenlng torque 18 l{g—m (13ﬂ ft- lbs)

(Apply thread lock agent "Loctite 262")

B-B section
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Sub frame

The sub frame is mountéd on the chassis and fixed by the 6 tension bolts.

3

Chassis frame

* Detail of Tension bracket

Check the tension bolts for looseness, omissions and any other damages.
Loose bolts should be removed and checked for elongation, bend, and any other damages.
* Tightening torque of Tension bolts: 17.1 ~ 20.9 kg-m (124 ~ 151 ft-Ibs).
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3. Hydraulic section
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. . : . 3780000338A
Hydraulic oil reservoir -

Oil capacity 100 liters (26.5 gallons)
Hydraulic oil Shell tellus oil T22
Oil change interval ---——---------roeeenn- Every 1,200 hours or anmually

For new machine, the first oil change should be conducted
after 300 hours or 3 months use.

__—_ I—_ __f:}___—:_____ » To Suction filter
3 | :
I

Oil fiiier cap

2!

Oil level gauge

Oil drain plug
Note:
@  Check the oii level with setting the machine on level ground and with the boom and
the outriggers stowed.
@ Replace the suction filter and the in-line filier when changing the hydraulic oil.
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Suction filter 305-03660

The suction filter is installed on the pump suction line to eliminate contaminants contained in the

hydraulic oil,

TYPE mrmmm e e Cartridge type

Rated floW ~=rennmmmsememaes S 35 liters / min (9.2 gallons /min)
Filtration accuracy -------------===----nrmeauaau 105 micron

By-pass valve cracking pressure ------------- 0.35 kg / cm?® (5.0 PSI)
Cartridge element replacement interval ----- Every 1,200 hours or annually.

No. | Description

By-pass valve

Base

O-ring

Paper element

1
2
3
4 | Cartridge element
5
6

Spring
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305 - popp0-09

High pressure filter

The in-line filter is installed in the outlet line of the hydraulic pump to eliminate contaminants

contained in the hydraulic oil.

Rated pressure ----ss-—----------- 175 kg/em®™ (2500 PSY)

Proof pressure ---m-=-s-eeemneeeeeev 315 kg/em?® (4480 PSI)

O 10— 100 liters/min (26.4 GPM)

Filtration accuracy ---------=-snn--- 10 «

Replacement intervals of the filter element -----—-- Every 1200 hours or one year

For new machine, the first replacement of the filter element should be conducted after

300 hours or 3 months use.

IN

ouT P |
(PF 34")

(¢F%) ~ |
% O

j—gl,‘ 1 ,— \@

4& .

A
i | \@
4

Filter element
Filter head
Case

O ring
Back-up ring
By-pass valve

[=aR R [N RAVY § 6 ] FE

¥ é/@
,'//@'

I
¢¢w¢¢¢

_<|;_

i

-

B

“ \ T};gia*temn? ;izp}'gﬂg : 4/<j~.’rﬂ (27 $1-1bs)
3-4

ot

I




Adaptor filter 305-0000003 o

The adaptor filter is installed on the P port (In-let port) of the main control valve to filter the hydraulic oii.

Rated pressure ——-----~-=mmmmnnnn 175 kg / e (2,500 PSI)
Rated flow 50 liters / min (13.2 gal / min)
Filtration accuracy -------------- 100 mesh

Fiiter elemaent



Hydraullc pump 30000000294
The hydraulic pump is driven by the PTO through the pump drive shaft as shown in the figure below.
Type Gear type
Rated pressure ==mmmem-——-mmmunn 175 kg / e (2,500 PSI)
Displacement ---~rm=mmmmmmnoaeeemv 40 cc/rev (2.4 in3 / rev)
Rotation speed ----------===----- 350 ~ 1,000 rpm

Inlet port Outlet port
] (3/4™

A-A section



300-0/308A

Emergency pump unit

The emergency pump unit consists of the DC motor and the hydraulic pump, and is driven by
the batteries (DC 24 V).

DC motor e DC24V, 1kw
Hydraulic pump
Rated pressure ---------- 175 kg/em™ (2500 PSI)
Displacement ----------- 1.7 ccirev (0.1 ir/rev)
Inlet port

3
it
: } 51

- b

DC motor /

il ||

Hydraulic pump .
! ! Outlet port |

(PF %"

Caution: Do not drive the emergency pump for more than 30 seconds continuously.
The continuous operation may cause the burnt-out DC motor. '
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302-00000~f0 A

Outrlgger control valve

The ]ack control valve is equ1pped w1th the main rehcf valve (P1) and the two interlock solenoid

valves as shown in the figure below.

Rated flow pressure --=mmmmmmmmammecmemnemmneee 175 kg/cm? (2500 PSI)
Rated flow ==-mnmmoommeme e 60 liters/min. (15.9 GPM)
Pre-set pressure of main rehef valve (P1) ----175 kg/em* (2500 PSI)
Rated voltage of solenoids ------r=menmmeeeo- DC24V (DC18~30V)

P outlet port PF 3/4

ﬁ i A port PF 3/8 (x 4)
Intertock selenoid % : J f T ; /
valve (Jack) {sof 1) AN - ; o
i e \
780000 s
ey & 2
H
P port PF 3/4 k
ST 2R /(FQ NV AN
T port PF 3/4 J EJ o N
8 =~ 1 1H AN

B port PF 3/8 (x &)

Interlock soleneid valve LC l .
(Boom} (sol 2) Hgﬂf"' - fﬁ 2
i

Relief valve (175 kgficm?)
P1 (zsv0 FSI)

=5

EF3/4
T sol 1 Y i * + ¢ +
PF3,/4 RCEN
h i
i
~ f‘%l
! I L7
P & & L .
PF3/4 - | e
L P1 | ' . y @ .

B A B A BA BA _BA
PF3/8 PF3/8 PF3/8B PF3/8 PF3.78
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Outrigger cylinder

—
l_
B i
PR y il ettt
p R D A
4. ‘
~ [Tightening torque
12 ~ 15 kgf-m
(90 ~ 105 fi-1b)
1 | Piston rod 6 | Uring
2 | Cylinder head 7 | Back-up ring
3 | Piston 8 | Oring
4 | Self-lock nut 9 | Back-up ring
5 | Cylinder tube 10 | Dust seal

303—-062508




Double pilot check valve 302-02845

The double pilot check valve is mounted on cach jack cylinder to prevent the jack cylinder from

natural descent.

Rated pressure
‘Rated flow --------cmmmocmmmeee

Housing

Piston
Gasket

Seat

O-ring
Check valve
Spring

Plug

Wl 1 ||| w|N]|—

O-ring

s H—Bo——t Atrrag)

0 B(PF3./8)




1. Inspection

Check the internal oil leakage of the double pilot check valve by measuring the natural descent of

the jack cylinder as follows.

1. Set up the machine on firm and level ground with the boom stowed on the boom rest.

2. Extend all of the jacks till all of the tires leave the ground, make sure that all of the jacks have
made firm contact with the ground, then stop the engine.
(Load all of the jack cylinders with the gravity of the machine.)

3. Apply the mark on each jack post, then measure the dimension A as shown in the figure below.

4. Leave the machine for 10 minutes, then measure the dimension A’.
A = A’ = Natural descent
Serviceable limit of natural descent ------ 1 mm (0.04 in) / 10 minutes,
5. If the natural descent exceeds the serviceable limit, check the double pilot check valve and
the jack cylinder for internal oil leakage.
Follow the next procedures to identify which has internal oil leakage
(the double pilot check valve or the jack cylinder.)
1) Make sure that the boom is stowed on the boom rest properly and that the jack is loaded with
the gravity of the machine.
2) Disconnect both of the hydraulic hoses from the double pilot check valve.
Caution : Do not disconnect the hydraulic hoses unless the boom is stowed on the boom rest
properly.
3) Check if the hydraulic oil leaks from the double pilot check valve.
If the hydraulic oil leaks from the pilot check valve, it indicates that the internal oil leakage is
in the double pilot check valve.
No oil leakage indicates that the internal oil leakage is in the jack cylinder.



SWivel jOiIlt 407-0000227
ghe swivel joint 1s installed in the rotation center of the turntable to make the hydraulic oil passage 2. Disassembly and Re_assembly
etween the chassis and the turntable.
Rated pressure: A port =-———— 30 kg /o (425 PSI) used for drain line. 1. Remove the slip ring from the swivel joint.
B port -------------- 210 kg / cnf (3,000 PSI) used for pressure line. 2. Remove the snap ring & and the plate@.
C pott ————--210kg/cni (3,000 PSI) used for return line. 3. Remove the case @ from the shaft D using a "Hydraulic press”.
Rated flow : PN 170) y S —— 9 liters / min (2.4 gal / min) 4. Remove all of the O rings ), then plate ®.
B, C ports ---—---- 50 liters / min (13.2 gal / min) 5. Re-assemble the swivel joint by following the reverse order above.
Caution on re-assembly.
_ 1. Apply grease to the O rings @ and the plates@), ©® before installing.
1. Structure 2. See the "Electric section" for installing the "Slip ring" to the "Swivel joint",

The swivel joint complete consists of the swivel joint and the slip ring as shown in the figure below.
See the "Electric section" for the detail of the "Slip ring".

K_Detaif i
|

A detail




3. Installation

Install the swivel joint complete to the machine as shown in the figure below.

Tightening torque : 7.7 kg-m (56 ft-Ibs)
Apply "Loctite 262" before tightening
Set this allow mark to front when instailing

Front

© Swivel joint stopper

Adjust this length to 215 mm (8.45 in)
and make sure that the swivel joint stopper
faces exactly left side of the machine.

Apply "Loctite 262" before tightening.
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Main control valve

The main control valve controls the "Boom telescope”, "Boom elevation", "Boom rotation",
"Platform rotation" and "Platform levelling"functions proportionally.

Type Solenaid operated proportional control valve
Rated pressure P, A, B, S, G ports =-—-- 175 kg / cnf (2,500 PSI)
T port -———-aeemeeeeee 10 kg / ond (140 PSI)
Rated flow 40 liters / min (10.5 gal / min)
Solenoid Rated voitage «--——----  DC 24 volts
Rated current ---—=--— 800 mA
Resistance --~ees—----—  15.6Q (at 20°C)

1. Structure

Boom rotation (C.W) Platiorm rotation (C. W)

Elevation (Up) Telescope (Out) Platform levelling
(Forward)

Port relief valve (P2)

Elevation (Down)

Port relief valve (P3)
Platform levelling
Telescope (In) (Backward)

Boom rotation (C.C.W)  Platform rotation (C.C.W)

3-15



2. Section drawings

Port _n_elief val_ve

Detail of port relief valve

5: PC valve

Orifice

A-A section

D-D section

Spring

B-B section

Solenoid

C-C section

3-/6



3. Hydraulic schematic
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Elevation cylinder

B detail

Tightening torque : 110 = 20 kg-m (780 + 170 fi-Ibs)
Apply "threebond 1901" before tightening.

DD ED)

Tightening torque : 3.2 = 0.5 kg-m (23 + 4 ft-1bs)
Lock the set screw by a center punch after tightening.

Tightening torque : 270 20 kg-m (1,950 + 200 fi-lbs)

Cylinder tube

Piston rod

Cylinder head

Bushing

Retaining ring

Uring

Back-up ring

Wiper ring

Wl ohn|wnm]hAR|lwiN ] —

O ring

—
o

Back-up ring

[u—
[

O ring

—
by

O ring

—
L%

Lock washer

—
b

Cushion ring

—
LA

Retaining ring

—
=

Piston

—
~1

Wear ring

—
=]

U ring

—_
o

Back-up ring

b
=

Nut

[ o]
—

Set screw

[\]
[y

Steel ball

o
[¥3 ]

Cushion bearing

b
-~

O ring

Iy
wh

Double holding valve

[
N

Bolt

by
~1

Spring washer

[\
oo

Pin bushing

b
R =)

Spherical bearing

(%)
(=]

Grease fitting

LF%)
—

Name plate

[o%]
™

Grease fitting

(W8]
L

Spacer
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Double holding valve (for Elevation cylinder)

The double holding valve is mounted on the elevation cylinder to prevent the cylinder
from natural descent.

Rated pressure -------reeee-mmm 210 kg/cnd (3,000 PSI)
Rated flow 30 liters / min (7.9 gal / min)

oo C(D) L i
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1. Inspection

Check the internal oil leakage of the holding valve by measuring the natural descent of the boom
elevation cylinder as follows.

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

2. Raise the boom and set the boom at the boom angle of 45 degrees, then stop the engine.

3. Apply the mark on the piston rod of the boom elevation cylinder, then measure the dimension A

as shown in the figure below.

CAUTION : Do not damage the piston rod by applying the mark.

/o ) Ekevaf_ion cylinder
s 10 minutes

A

4. Leave the machine for 10 minutes, then measure the dimension A°.
A — A’ = Natural descent
Serviceable limit of natural descent ----- 2 mm (0.08 in) / 10 minutes. ‘
5. If the natural descent exceeds the serviceable limit, check the holding valve and the boom
elevation cylinder for internal oil leakage.
Follow the next procedures to identify which has internal oil leakage
(the holding valve or the boom elevation cylinder).
1) Hold the boom by crane to prevent the boom from sudden descent.

2) Disconnect the hydraulic hose which is connected to the “A port” of the 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, then check if the hydraulic oil leaks from the holding valve.
If the hydraulic oil leaks from the holding valve, it indicates that the internal oil leakage is
in the holding valve.

No oil leakage indicates that the internal oil leakage in the boom elevation cylinder.
DANGER : Do not remove the holding valve without supporting the boom.

If the holding valve is removed or loosened, the hoom will fall,

resulting in serious injury or death.

3-20



Telescope cylinder

T:ghzﬁem; g LOYGHE ...

;;,o * f:kg—m
(360 t Bo f2-fbs)

303 - 00097400

(PF1/4)

(FF1/%)

Lock the mfﬂ Ly by’

“Canter Fu;wij af::e; tighten 9. _,Ti?htemﬂg i;ayt?;{g
Jov L 1D kg

(720 £ 72 ft-ibs’

2

| r M& 1 | Cylinder tube
: : 2 | Piston rod
- - . i ] | 3 | Cylinder head
4 | Bushing -
5 |Uring
6 | Back-up ring
7 | Dust seal
8 |Oring
@ 9 |Oring
10 | Lock plate
/. |11 }Spacer
- _ - - - _ E i ‘L"H‘ 12 Pist-on
————= |13 |Uring
L il 14 | Back-up ring
: 15 | Wear ring
16 | Oring
17 | Back-up ring
18 | Set screw
19 | Double holding valve
20 |Roller
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| l ‘Double holding valve. (for: Telescope cylinder) (

The double holding valve is mounted on the telescope  cylinder to prevent the cylinder from
natural descent.

Telescope _ cylindey

Yalve cértr,‘die‘ F”/@ ey
double ho}dmg valve :

\ﬂﬂ
Double holding valve
=
\ -
\ L4
P | .
|
ﬂ,th \Ie[es;ppe: cylinder
B | —— 1.
L _ [._ ...__éb e
C h_ﬂ:]M } l \ll_ - N 3‘ B
A '
- |
-——— ‘rﬂ IA

Details of fhc valve cartridge
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1. Inspection

Check the internal oil leakage of the holding valve by measuring the natural descent of the boom
telescope cylinder as follows.

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

2. Raise the boom fully and extend the boom about | meter (3 feet), then stop the engine.

3. Apply the mark on the 2nd boom section, then measure the dimension A as shown in the figure

below.

A 10 minutes |,

>4

4. Leave the machine for 10 minutes, then measure the dimension A’.
A — A’ = Natoral descent
Serviceable limit of natural descent ----- 2 mm (0.68 in) / 10 minutes.
5. If the natural descent exceeds the serviceable limit, check the holding valve and the boom
telescope cylinder for internal oil leakage.
Follow the next procedures to identify which has internal oil leakage
(the holding valve or the boom telescope cylinder).
1) Raise the boom fully and extend the boom about 1 meter (3 feet).
2) Disconnect the hydraulic hose which is connected to the “A port” of the holding valve,

then check if the hydraulic oil leaks from the holding valve.

CAUTION : Loosen the hydraulic hose fittings slowly when disconnecting
the hydraulic hose.

If the hydraulic oil leaks from the holding valve, it indicates that the internal oil leakage is
in the holding valve.

No oil Ieakage indicates that the internal oil leakage is in the boom telescope cylinder.

CAUTION : The boom should be fully retracted when removing the holding valve.
If the holding valve is removed or loosened while the boom is extended,
the 2nd boom section will retract suddenly, resulting in the damage fo

the machine.



Boom rotation motor 301-03806

The boom rotation motor is installed on the rotation gearbox to rotate the turntable.

Type - -——-- ame- ---- Plunger type
Rated pressure ---------=-------- 210 kg / em? (3000 PSI)
Displacement ---------=eeumueu- 28 ¢cc /rev (1.7 in’)
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Platform levelling cylinder

Tightening torque : 185 £ 40 kg-m (1,330 + 300 ft-lbs) Tightening torque : 400 + 80 kg-m (2,900 + 550 fi-1bs}
Apply "Three bond 1901" before tightening.

Tightening torque : 3.2 + 0.5 kg-m (23 = 4 fi-Ibs)

Lock the set screw by a center punch after tightening,

Cylinder tube

Piston rod

Cylinder head

Bushing

U ring

Back-up ring

Wiper ring

O ring

Yiw|[ahv|wn|=|lw|Na]—

Back-up ring

—
<

Oring

—
—

Lock washer

et
Y]

Piston

—
(X

Wear ring

._.
I~

U ring

—
A

Back-up ring

—_
=,

Nut

—_
~1

Set screw

fa—y
oo

Steel ball

—
o

O ring

[
o

Pin bushing

8]
o

Spherical bearing

N2
]

Double holding valve

[
W

O ring

[\
=

Bolt

™I
h

Bolt

b
(=2

Spring washer

]
~]

Grease fitting

b2
==

Plug

ra
D

Serial number plate

0.3 kg-m (12 £ 2.2 fi-Ibs)
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Double holding valve (for Platform levelling cylinder)

The double holding valve is mounted on the platform levelling cylinder to confine the hydraulic oil into
the cylinder and maintain the platform level in the event of hydraulic hose breakage.

Rated pressure ———-—-mmmmmmmnum- 230 kg/ent (3,270 PSI)
Rated flow 10 liters / min (2.64 gal / min)

(13 o Y109 Y2

Body
Valve seat

b  Platform levelting cylinder

Spool

Cap

Spring

Cap

Orifice
Check valve
O ring

O ring

O ring

O ring

)
Wl |l |wv|k|w]|w]~

—
L)

[a—
—

—
]

—
L]

O ring

—
S

Plug
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3062-02898 B

Double -pilot check valve (for Platform levelling system)

This valve confines the hydraulic oil into the closed hydraulic circuit of the platform levelling

system.
Rated Pressure -————------------- 210 kg/em? (3000 PSI)
Rated flow -- 30 liters/min (7.9 GPM)

A B
M B ".'”h
il
| ' _"r l ‘ _ l :: ]—! \_
LA ]
Al I B
| Al."‘@\ P A
<
BA—C——>—18
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Stop valve 302-05835

Two stop valves are installed in the platform levelling circuit to disable the functions of the platform

levelling system, in the event of any failure occurred in the control system.
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Platform rotation motor

This hydraulic motor rotates the platform and incorporates the mechanical brake.

The mechanical brake locks the output shaft when no pressure is applied to the motor and

is released automatically when pressure is applied. _ .\
Type —---momeeem e Orbit motor L .\

[

tY _-"
L f]
!

8

O3 ..r.-{]'u

“Rated pressure ---------------------- 175 kg/em* (2500 PSI)
-Displacement ------------===----—--- 54 cc/rev (3.3 in /rev)
‘Mechanical brake release pressure ----- 4 kg/fcm* (57 PSI)

g

. |
=

|
O

(T

-




Pilot check valve (for Outrigger cylinder) 302-06428

The pilot check valve is located behind the outrigger control valve to -prevent the outrigger

cylinders from natural extension.

Rated pressure -------~reesmenen 210 kg / cm® (3000 PSI)
Rated flow --ecomommmmmmmaee 30 liters / min (7.9 gallons / min)
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4. Electrical section
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Main power box

‘The main power box is located at the left front corner of the sub-frame to supply : PR
the main power (DC24V) to the machine. ' I

'l_.__._....._.____..,_. __________________________ m . . — | { . 2BR

4
|
|

I & RY[YR] Y [ - !
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I@ 8 WR|WB|WL| W | D2 - '
1t | . ﬁu S22 L |
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Diode board 2,08 LA
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|—.- 1
o E S ¥ i 1/ .
10.868r | - : 1 ‘ r |
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CR1[Main power 1 320-05778 1 |
CR2 |Main power 2 320-05778 : i
CR3|PTO 320-05792 F1 (20A) [Engine start F6 (20A) |Power, Turntable, Platform 1o
CR4 | Accelerator 320-05792 F2 (10A) [Accelerator motor , F7 (10A} |Power, Sub frame | |
CRS5 |Stand-by 1 320-05792 F3 (20A) [Option F8 {20A) |Option I i
CR6 |Stand-by 2 320-05792 F4 (5A) [Back-up memory Fo (SA) Hour meter )
CR7 |Engine start - 320-05792 F5(5A) |Main power switch F10 (10A) [CPU output -
CR8 {Engine stop 320-05792 _ Fuse removing tool F11 (10A) |Stand-by



320-05778

1. Relav (CR-1 and CR-2)

The relays CR-1 and CR-2 supplies the maim power to the machine.

Rated letagé S— SE— DC24 V.,
Colil resistance ------------———————- 130 ohms.

~oH _O’ﬁ:__ﬁv_q
i
R . B
@ . )

Caution:

Connect the wires to the contacts of this relay as shown in below.
® When using the “Normally open contact”,

@ CoM —O/C NO. @

L ——
® When using the “Normally closed contact™,

@ coM o ' NC @

—_—




320-p5772

2. Relay (CR-3 ~ CR-8)
The relays CR-3 ~ CR-8 are used for actuating the following systems.
CR-3 wmmememee- PTO
CR-4 --—-ommmeeee Accelerator
CR-5 ——mmmmemeee- Stand-by (1)
CR-6 - Stand-by (2}
CR-7 ~remmmmmemee Engine start
CR-§ -—-mmememee Engine stop
Rated voltage---------- DC-24V
- Coil resistance--~------ 2900

RELAY 1T
1 e
WRIADIEAZR P4¥




3. Charge re_lav “

The charge relay is switched on when the alternator charges the batteries.

Rated voltage --wwsvs-em-mmemmmmmeemeae DC24V
Switching on voltage ------==am-mcueee- DCI18V or higher
Switching off voltage ~--~--r-e-evemmmn DC10V or lower

—i%. . -NHE=

LE D .

- (Goes on when the relay is switcfled-on)'

ey

Dy =pe— s h
J -

" 3 —————
If', b R sk
R voroae! I
o Pt bl [
:cl..lm-..d-t-s: !

............ o
LE] L n
H ]
gl,r-._-;-_-;_
v

I
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4, Diode board

All of the diodes (D1 ~ D8} located in the main power box are installed on this diode
board.
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16 [Joy-stick controller for Boom elevation i | J'
- - - | _—— — e e e e — e —— —— e ————— e —————_ e —— ——
17 |Horizontal / Vertical LED (Platform rotation)
18 |Joy-stick controller for Platform rotation Connector No.3 Connector No.4




324. oo 19P- 00

Er b 95 Lr L L
i y————b : 1 ! — 1 —
04134 3 HI|S3 |7 EI 2R jad @ 60

e | 365 |9 39|10|32,50 |PG|SC|20(10

PiTesiiciisis

.. [11K
Eﬁ_gg@gg E@%@l :
- za DT T3 e

S

FOT0 0050 S U
0 O O 0 e e

n. .!

100000a0
xxxxxxXx
mmmggmmm

iy

o

-
a-

e

4-8

h [ m "o D D " cun L, e ; mﬂ_En b Dﬁtﬁ
[ = X ] £ e
| s | ) T 1] o o BEEET e |

= — D _Hmu mA TEED AR
B an e I wﬁ 1)
i = ElElEl=E
T.- mﬁuﬁ
& L] am s P
3 ! = 1)

e s R Y28 e 0 e w< E@
m oN/S 11508 085 W JIHE

's|iel NdD A} Ho 5209 pue Apadosd Sunpiom 51 4D 241 Udym YU QT SILL
T -3uregy qns oy uo pajeoo] (F-ZIL) X0q (1D qU§ 93 PUB [qLILING 3y} U0 PaIEao] (@-TI “D-TI) X0q
dD UIBJAL 32U} YA 19Y1250] SUIYORUI 1) [01U05 01 X0q fonuos 1eddn oY) Ul ps[{eIsur s1 pieoq SIqL,

__(V-FI0) p1eoq 0 dD-ang |
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Joy stick controller (

for Telescope, Boom rotation,
Platform rotation and Vertical

'This joy stick controller is installed on the upper control box to control
the Telescope, Boom rotation, Platform rotation and Vertical movement,

324-00000-12C

Direction selector switch

Blue

White

Direction selector switch

L

Yellow

Green

R

+Y

Red

| [1.5kQ I | 1.5kQ |

Brown

Blac_k

Potentio meter
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324-00027-00 =

Joy stick controller (for Elevation and Horizontal)

This joy stick controller is installed on the upper control box to control
the Elevation and Horizontal movement.

10° o
=~
2
POT-1 1.5kQ 1.5kQ
o N¢ — ~r
B! MI G| m
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Foot switch

320-0401TA

The foot switch is installed on the platform floor to disable the functions from the platform, unless the

foot switch is pressed down,

()

12

&)

(COM) Black !.

-

Red (N.C.)

o

| White (N.0.)

O

e . —— ]
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Name

Q'ty

Pedal

Spring

Body

Shaft

O ring

Lever

Switch holder

Micro S/W

Insulator

Cable

= . =
Slo|o|~lo|an|Bislen] =6

Connector

—_
b

Rubber seal

—t
h

GCover

] | —_ =N -] ] =]




Slip ring and Platform rotation sensor

326-00005-00 «

The slip ring is installed at the rotation center of the platform to make electric lines between the boom

and the platform.

The platform rotation sensor incorporated in the slip ring detects the rotation angle of the platform.

for Platform rotation sensor
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White (Female)
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A view

A ,‘..,,.-.r.ininall

‘Rotation sensor

jelojojclalcleielel S

G

—
amd’

Tehl=N=Iel

. . = P2 (65 degrees)

Z
o

1Color of lead wires

Size of lead wires

Remarks

Red

Blue

0.5 mnt
(Twisted pair)

Maltiplex transmission lines between Main CPU -
box (M2-D) and Sub CPU board (M4-A).

Green

0.5 mm

Red

Black

Blue

White

Yellow

\DDQ-.'IO\U\-D;MM{—-

Brown

—
]

Green

—
—_

Gray

1.25 mid

12 |Orange

13 |White / Red

14 |White / Black

15 |Black / Red

16 |Black / White

1.25 mnt

DC power lines

Red

Black

White

Yellow

A
B
C |Blue
D
E
F

Brown

0.5 mni

. |Rotation sensor lead wires

Installation of Slip ring complete

Before installing the slip ring complete to the swivel joint, rotate the platform to the central position
exactly, then align the "Index lines" on the coupling and the body as shown in the figure below.

Body

Coupling

Index lines




Platform rotation sensor

The platform rotation sensor is installed under the slip ring to detect the platform rotation angle.

1. Characteristics

....................................... -
I
|
I
!
|

: . P1 |
180 (350 degrees) i

i I
! I
I - ZZ_ I
i YNN N 5kQ |

Red  jA J270° !
hd 2 [+
! S 70 3275 o . I
. |

Yellow |E 185° /. |
M Lo PZ

Brown_F - A (65 degrees) |
TRRIER G l
i S |
! |

Whitt D |
T !
e 1 e s 4 — — —— s+ 4 —. — e ¢ e+ e 4 o a -

Rotation angle and resistance
Q)
5.0 = mm———————
P1 (Terminal A& B)
P2 (Terminal D& E)

2.5p

P1 (Terminal A& B)

B TS VWYGHRERSS. ¥ SV SO

180 185 327.5 355 ¢ s 32.5 175 180
(360) _ (degrees)
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2. Replacement precedures

Replace the platform rotation sensor as follows.

1
2
3
4
5

6

7.

10.

11.

12.

. Set up the machine on firm level ground and extend all of the outriggers and the jack firlly.

. Rotate both the boom and the platform to the front center of the vehicle exactly.

. Disengage the PTO and turn off the engine key switch, '

. Remove the slip ring complete from the platform.

- Remove the cover from the slip ring, then remove the arm and the clamps from the platform
rotation sensor.

. Remove the platform rotation sensor by cutting the six wires connected to the sensor.

Connect the six wires to the new rotation sensor by soldering.

See the previous page when connecting each wire.

. Install the rotation sensor under the slip ring.

. Rotate the coupling and align the index lines marked on the coupling and the body.

See the previous page to align the index lines.

Set a ohmmeter between D (White) and E (Yellow) wires, turn the shaft of the rotation sensor

slowly and adjust the resistance at 2.5 k Q.

Install the arm onto the shaft of the rotation sensor, then reinstall the cover.

Caution : Do not turn the shaft of the rotation sensor when installing the arm.

Reinstall the reassembled slip ring complete onto the platform, then conduct the AD turning
of the platform rotation sensor by connecting the lap top computer.

Rotation sensor

Set screw

Shaft

P2 @, OO

F (Brown) D (White) E (Yellow)

P1 O O O

C (Blue) A (Red) B (Black)
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329-00142-04C
Lower control box
e e e
| -
| Emergency stop switch . i
; ato o
‘ ata G [EH
I T YIS I
! . o YB{D1) |
; C.W :
| iy Platform rotation ] Wy (02} !
| ot : RL (D3}
U}
| Telescope In n—o—c RB {D4i !
RW (D5
| o
| Boom rotation cccww —o— RG {D6) !
i Accelerator switch $¢——o—"o RY (D7) I
I Dead-man switch Auto storage switch +—o— o GY (010) !
— Plg] |
| C t P3¢
| —
Connector No.110 . og i
[
| i
I i 8L
| O1SP2-  gjam S
.2/7//77/ ﬂ//’f//é 0 SP2+ board 5
. i BL | cpy. it
Connector No.111 I ff‘g gﬁé\t IN Eg t?
GW (LA
LR
! E 13807 Busy our R l
| 7 MRX_ |
: I ik e
— | Load indicator 3G !
Connector No.112 I % _ MEG i
7
! Elevation Up o YR{D1) !
N
R | Platform |evel Down © .
ok ) I 2 . v D10} |
w Lo Ty el P . | imm | adiust switch P e W lba) |
: / / / / / Connector No.113 i LN Pown ® LR (1,25}
Limit ) WG {D11] 1
0 @ @ @ @ @ @ @ l Emergency switch CR2 . WL (D12]
Release [
i ces | o e CRS PY
il PL I
: 7
Connector No.114 E Pre-start check switch l—; - GR[DIS] l
1 [Emergency stop switch I ‘ ¥ ¥ i
2 _|Control panel light switch | 72 7. !
3 [Pre-start check switch - . i ’ - I
] 2 . ¢ |
4 |Dead-man switch /// . | cR4 % LA RI(1.25}
- I . ———4 *
5 |Accelerator switch | Emergency pump switch 0 o—o— g - ™~ |
- . i 1
6 |Boom rotation switch . . ' R 0(D14) |
7 |Engine start / Emergency pump switch | Engine start switeh . Br DIl
. |
8 |Boom telescope switch | < I S |
9 [Platform level adjust switch - | Control panel light "<4> S YG i
: ; =
10 |Boom elevation switch %%ﬁ%/ 2 | —E— “ !
11 |Boom auto-storage switch E— I YL JI
12 |Platform rotation switch Connector No.116 Connector No.119 | ] —So— < Lb {1..25)
13 |Emergency switch i 7 Control panel {ight switch _ Blatform tilt LED - @ Lyan |
14 |Load moment limiter LED | Interfarence LED @ _ L¥ (L2} i
15 {Interference LED | Load moment | imiter LED < @ Lo (L3} |
16 |Platform tilt LED I Auto storage LED @ RY (L5} !
17 |Boom auto-storage LED ! B(1.25)!
18 |Load indicator [ 77, !
Connector No.117 — ]
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Voice alarm board

English  329-00119-01
German 329-00119-02

This board is installed in the lower control box to sound the voice messages corresponding to the machine status

as listed on the next page.

i _/Voh_lme_ SP1 (Upper) -

iy ~f— Volume SP2 (Lower)

20| 21 1 22123 [ 2425126 [ 27 [ 28 29 [ 30 31 | 32 33 [ 34 [ 36 361 37 [ 381 29
OUT) GND SP1| SPT DC | DC
+24 =1 ov | 24v

CH1|CH2| CH3| CH4| CH5

BUSY|BUSY| SP2| SP2

CH6| CH7 STB I e e i

Voice alarm board
+247 .‘f::; ::-,::1 :_; By’ LB CH1 | GSpeaker(Upper)
147 g 2gCLIL LR O - cH3 5P -
+24Y - ¢l L: Y . ch4
yzgy S ERTI LI G BL cHE o
4y élelf|LéfL . L0 oHé . Speaker (Lower)
1247 > ; CLI{LTYV GB_ cHT spat 2%
*2+.'P, — cL] L‘B Gy Gw > STB SP2 - ob
' Aol DAYy wR > Bassy Ont
— 7 |
Main CPU board (MIC)/ LR Ypusy 1v
- K +24V > >R dpeaqy
Main CPU box (M1C) B GND

Terminals (CHI ~ CHT7) input +24V corresponding to the machine status to select the voice message.
(See the next page for the input status of each terminal.)

Terminal "STB" inputs +24V to start the voice message.

(Any voice messages do not start, unless the terminal "STB" inputs +24V.)

4-17-2



Voice alarm message list

. . Operal Input terminal
Mo, Voice message Machine status —tions| cH7] cHe| oHs| chal chal ozl oot
The safety system has failed. Stop using  [When any failure is in the CPU control and safety systems.
1 Ithe machine immediately, Stow the machine % Jjolo|lo{olo]O]|1
carefully by following the operation manual.
2 The jack boom interlock system has been |When the interlock release switch is operated. % olojololol1]o
canceled by tha interlock release switch,
3 Hold the dead-man switch to on position ~ [When the control switches are operated without the dead—man x ololofoelol1]i
and operate the control switch. switch held in its ON position,
The iriterference protection system has When the interference protection system has disabled the functions
4 |stopped the movement. to prevent the boom and the platform from interfering with the x|(oc|lo|Oo|Of1]0{0O
chassis ¢abin and the outrigegers.
Rotate the platform till the interference When the interference protection system has disabled the boom
5 |lamp tumns off, then lower the boom further. |lowering function to prevent the boom fram interfering with the x |0jto|ojloOoji|loO]1
platform,
Raise the boom till the interference lamp  [When the interference protaction system has disabled the platform
6 [turns off, then rotate the platform further. Jrotating functions to prevent the platform from interfering with the x {0lojo{O|1¢t1}0D
: boom,
The interference protecticn system has When the emergency switch is operated at the lower control to
7 |been cancelled by the interference release |eancel the functions of interference protection system. x ojof{olo|1|1]1
switch.
g The boom will be lowered to stow the baom,|When the boom automatic storage system starts lowering the boom, x olololilololo
10 The outreach of the platform has reached {When the load moment limiter has disabled boom lowering, extending1 +lololof1loli]lo
the specifie limit. ) or rotating functions to limit the work range of the platform. .
11 The hydraulic oil temperature is too high.  [When the hydraulic oil thermo sensor {Optien) is switched on. x olololt1lol1]1
The engine rpm stays fow. ]
12 The jacks_ are not set up propely. When trying to raise the boom from the boom rest when the jacks x olololil1io0lo
) . do not make firm contact with the ground.
The horizontal vertical movement has been [When the hydraulic cylinder has comae to the stroke end while
13|stopped. The hydraulic cylinder has come |conducting the horizontal or vertical movements. xlojojeflt1yi1]o|t
to the stroke end.
14 The boom will be stowed onto the bosm When the auto—storage switch is operated to automatically stow the x 0 '0 olilililo
rest automatically. boom ante the boom rest.
15 Rotate the boom, then operate the boom  [When the auto—storage switch is operated while the boom is rotated ® ololof{1li1f111
automatic storage switch. to hysteresis range of the boom.rotation sensor.
Raise the boom, then operate the boom When the auto—storage switch is operated to stow the boom with
16)automatic storage switch. the boom being lowered under the horizontal. x|o|loOo{1]|]Oo]j0O|O]|O
Rotate the platform, then operate the boom|When the auto-storage switch is operated while the platform is ]
17|automatic storage switch, rotated to hysteresis range of the platform rotation sensor. x[ojoj1jo0j0)j0]1
The engine has been stoped, because the |When the pre—start check switch is operated with the boom and the
18]boom or the platform is out of the specified |platform being positioned out of the specified pre-start check x|o|J]O(1({0|0D]{110
position for pre~start check, range.
13 Failure has been detected. Inspect the When the CPU control system has detected any error during the x oloj1loloj1{1
machine, pre—start checks.
The platform movement tracing system has [When the CPU control system has detected any faults during the
20|been cancelled, platform movement tracing function is in operation, (For the X lojolt1j0|tjojo
machine equipped with optional platform movement tracing system.)
The horizontal or vertical movemnet has When the horizontal or vertical movement function has been
21|deviated from the specific ranga. stopped, because the movement excessively deviated from the Xx|ojost1jo]1f0]1
specific allowable line.
The platform is overloaded. Reduce the When the platform is overloaded. :
22laad, ®@|0;0|l1]O0)1]1]0
The platform movement tracing system can [When starting platform movement tracing function with the platform
23|not be started. overloaded.(For the machine equipped with optional platform wloflof1]O)1]1]1
movement tracing system.)
The safety system is not working. Operate {When the emergency switch located on the lower control is
25[the machine carefully. operated to cancel the functions of the safety systemintheevent | % [ 0| Q( 1|1 [ 0] 0] 1
of a CPL sontrol system failure.
The control levers or switches are not in  |When the main power switch is turned on in the chassis cabin while
26|the neutral position, Return them to the the control levers ar switches are not in their neutral positions, ® | 0j0c]|1|(1]0]1]o0O
neutral position.
The current platform position has been When the platform position memorize switch is operated while the
27Imemorized. platform movement-~tracing switch is on, (For the machine equipped] x [ OJ O 1 [ 1] 0] 1] 1
with optional platform movement tracing system.)
The platform movement tracing system is in|When the platform movement tracing function is in operation.(For
29]oparation. the machine equipped with optional platform movement tracing f|lo]lOo[1]111(0]1
system,)
30 The platform movement tracing system will [When starting the platform mavement tracing functions.(For the xlololil1l1l1le
be in operation. machine equipped with optional platform movement tracing system,)
The platform has reached the memorized |When the platform reaches near the memorized position and the
31|position. : platform movement tracing system stops the movements. (For the X lojlof1] 11|11 1
machine equipped with optisnal platform movement tracing system.)

i f Opera| - Input status
No. Voice massage Machine status ~tions|cn7| crslcusloralcralonzl ot
Make sure that no obstacle is under the Wien the boom angle has reached the specified value while lowering .
32|boom and the platform, the boom. wlo|l1]|]oj0ofj0o|loOfoO
a3 The boom is not stowed on the boom rest |When the jacks or the outriggers are operated while the boom is not % ol1lololoelol1
properly. on the boom rest.
a4 The platform is not in the storage position. |When the jacks or the outriggers are operated while the platform is x ol1telololi1]o
Rotate the platform to the storage position. {not in its storage position.
Press down the foot switch and operate the|When the control lever or switch is operated with the foot switch not
35{control lever or switch. being depressed. x|0o|1]10]JO!O[1}1
The boom will be retracted. When the boom automatic storage system starts retracting the
36 hoom. x!{oltjojojt1|{o)o
The beom will be rotated clockwise. When the boom automatic storage system starts rotating the boom
37 clockwise. Xx|ojtj0)j0f1170]1
The basm will be rotated counter When the boom automatic storage system starts retating the boom
38|clockwise. counter—clockwise. x |@¢l1]0|0]1|110
39 The boom has baen stowed on the beom  |When the boom has been stowed on the boom rest by the functions X olilololili]1
rest. of the boom automatic storage system.
40 The platform will be rotated clockwise. When the boom automatic storage system starts rotating the % oitlolt1lololo
platform clockwise.
4 The platform will be rotated counter— When the boom automatic storage syster starts rotating the x lolilolilololi
clockwise. platform counter-clockwise. )
42 This function is not available while the When the boom rotation, extension or lowering operation is x oli1lol1lol1!lo
boom is on the boom rest. attempted while the boom is on the boom rest. .
The boom is pressed against obstacles When the boom is excessively pressed against any obstacles.
43|excessively. Raise the boom. ’ *loftjoj1|ofl1]1d
24 ;I;I;:I!alatform is tilted. Adjust the platform Y:C;r_] the main power switch is turned on while the platform is out of @|lol1loltl1]lolo
50 Conduct the pre—start chack by following  |When the pre—start cheok switch is turned on while the machine is in xlolil1lololi1lo
the instructions on the decal, the specified pre—start check starting status.
The boom rising and lowering speed has When the platform became out of level by 5 degrees while raising or
60|been slowed down, because the platform is }lowering the boom, (0|11 ]1]1]0]0
out of level.
The boom tising and lowering movement When the platform became out of level by more than 5 degrees while
61|has baen stopped, because the platform is |raising or lowering the boom. ww|lo|1lt1]t|1]o]1t
out of level.
Tha platform levelling system has failed. When any failure occurred in the platform leveling system.
62|Stop using the machine. S |o]t1]|1]1]1]1}0
83 The outreach of the platform has been When the load moment limiter has disabled the boom lowering and xdoltl1l1l1l1]1
fimited. extending functions.
The platform is tiked. Stow the boom by (When the platform has approached quite near the chassis cabin with
64|using the boom automatic storage switch. |the platform tilted while attempting to stow the boomontotheboom | ¢ |1 (0] G| 0| 0| 0| O
: rest without using the boom auto-storage switch.
The platform will be made parallel to the When the platform has approached quite near the chassis cabin with
65]{chassis automatically. the platform tifted while attempting to stow the boomontotheboom | % [ 1| 00| O] 0| O] 1
rest, using the boom auto—storage switch.
The platform pesition has not been When the platform movement tracing start switch is turned on before
66{memorized. making the system to memorize the platform position{For the X i11glo{olO]l1]0O
machine equipped with optional platform movement tracing system.)
Raise the boom before rotating the When the interference protection system has disabled the platform
67|platform. rotating functions, X |1]lojaclo|oO]|1]1
Rotate the platform. Not in use
68 Xx{tjlojo|Oo}j1[0O}oO
Allow more clearance between the boom  [Not in use
68|and the chassis, x|1|07010({1]0]1
The dead-man switch on the lower controf |when operating control levers or switches at upper control box during|
70|is in on position, Turn off the switch to the dead—man switch, emergency switch or emergency pump switch x 11]0|l0)0|T1T]t]aO
operate from the upper control. is operated,
Allow more olearance betwaen the boom  [When the boom auto-storage switch is operated while the
71|and the chassis, then operate the boom interference protection system is in opération. x|tlo]l]Oo|lO|1]1]1
automatic storage switch.
72 Rutate the boom to the other direction. When attempting to rotate the boem to the direction which has been x 1tolol1lololo
disabled by the interference protection system.
¥ : This voice message sounds repetitiously while operating control levers or switches. 1: Input +24V
® : This voice message sounds repetitiously regardless of control lever or switch operations, 0 : No input

X : This voice message sounds only when

operating contral levers or switches,
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[ Main CPU box (M2-D)

| This B_ox is installed on the turntable to control the machine together with the Main CPU box (M1-C), 7 segment diode (Manufacturers use only,)
. installedjus"c:beh'ind this box, Sub CPU box (M2-E) located on the sub frame and the sub CPU board ' :
' (M4-A) installed in the upper control box. . ; _ e A
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/ This LED blinks when the CPU is working properly and goes off. if the CPU fails.
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Slip ring and Boom rotation sensor

The slip ring is installed under the Swivel joint located at the rotation center of the turntable to make
electric lines between the sub frame and the turntable.
The boom rotation sensor incorporated in the slip ring detects the rotation angie of the boom.

for boom rotation sensor

(0.5)
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(0.5)
(0.5
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B|IR|L

Y | W Br
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No.|Color of lead wires|Size of lead wires |Remarks
) CD 1 |Red 0.5 mmi Maltiplex transmission lines between Main CPU
— 2 |Blue (Twisted pair)  [box (M1-C) and Sub CPU box (M2-E).
; - ) . -~
@@-{3_@@ e \ N —— — 3 |Green 0.5 mmi
s V-5 4 |Red
75"\1 5 |Black
h g = 6 |Blue
A view g 7 |White 125 mmd DC power lines
_7'\‘1{5 } 3 |Yeliow '
Py 9 |Brown
—— 6.
V- 10 |Green
@ 11 |Gray
o &% A [Red
== A = B [Blak
T : - C |Blue , . .
- - 0.5mm Rotation sensor lead wires
. : }1,9'_1 D {White : .
. 71?:1 } E |Yellow
P . R 7 [Brown
LL — e " -_P_1(350degrees) |
o E '._'-_;R__otation sensor
1l
] : N B
AT o T R ENRE s i P2 (65 degrees) - -

- - Rotation sensor

Installation of Slip ring complete

Before installing the slip ring complete to the swivel joint, rotate the boom to the front side of the
vehicle exactly, then align the "Index lines" on the coupling and the body as shown in the figure below.

Body Coupling

Index lines
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Boom rotation sensor

The boom rotation sensor is installed under the slip ring to detect the boom rotation angle.

1. Characteristics

....................................... .
;
!
!
!
Black !
ST Pl I
Blue 180 (350 degrees) I
i
|
!
;
Red I
!
|
!
I
Yellow ;
— P2 !
Brown - (65 degrees) |
!
!
!
White !
— T !
e J
Rotation angle and resistance
kQ) o _
L) S————— /‘—h 4
i P1 (Terminal A& B) i
: ; P2 (Terminal D& E)
] it S U —— -
; P1(Terminal A& B) |
0f & ; : !
180 185 3275 355 0 5 32.5 175 180
(360) (degrees}
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2. Replacement precedures

Replace the boom rotation sensor as follows.

1.
2. Rotate the boom to the front center of the vehicle exactly.

3. Disengage the PTO and turn off the engine key switch.

4.

5. Remove the cover from the slip ring, then remove the arm and the clamps from the boom

k=]

10.

I1.

12.

Set up the machine on firm level ground and extend all of the outriggers and the jack fully.

Remove the slip ring complete from the swivel joint.

rotation sensor.

. Remove the boom rotation sensor by cutting the six wires connected to the sensor.
. Connect the six wires to the new rotation sensor by soldering.

See the previous page when connécting cach wire.

. Install the rotation sensor under the slip ring.
. Rotate the coupling and align the index lines marked on the coupling and the body.

See the previous page to align the index lines.

Set a ohmmeter between D (White) and E (Yellow) wires, turn the shaft of the rotation sensor
slowly and adjust the resistance at 2.5k Q.

Install the arm onto the shaft of the rotation sensor, then reinstall the cover.

Caution : Do not turn the shaft of the rotation sensor when installing the arm.

Reinstall the reassembled slip ring complete onto the boom, then conduct the AD turning of
the boom rotation sensor by connecting the lap top computer.

Rotation sensor

Set screw

Shaft

P2 O O 0O

F (Brown) D (White) E (Yellow)

n| O O O

C (Blue) A (Red) B (Black)
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| Platform tilt sensor

382 -voc/b-00

: The p.latform tilt sensor is installed on the platform rotation post to detect the tilt angle of the pl’atform. _

Power voltage «—----———---- DC3+05V

Output voltage -------—---- 100 mV /1 degree (2.5£0.05 volts when horizontal)
=] ]:‘

+5V

A
n
¢
B
>
-

fagemti
£ 2.5t
E N OpaAT 11 0.4~0.8V
© U
_15.0 O +!5€

Tilt angle

" Qutput characteristics
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Platform storage position proximity switch

This proximity switch installed on the platform rotation post is used for the boom auto-storage

system and switches on to stop the platform rotation when the platform is rotated to the
central position.

Rated voltage ---------------- DC24V
Rated current ---------------- 100 mA or less
Switching distance ----------- 5 mm (0.2 in)

The LED goes on when the switch is ON.

4
(3 LED
Brown (+24V)
s
g
Proximity
sensor i Black (Output)
T
% Blue (GND)
—=0 _
L T S

” Specified gap: 3.5~3.7 mm (0.138"~0.146")

Proximity switch

Bracket
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Boom storage position limit switches

Two limit switches installed beside the turntable are used for the boom auto-storage system to
automatically stop the boom rotation when the boom is rotated exactly above the boom rest.

Turntable
juaig
- 1
Limit switch (C.C.W)
Limit switch {C. W) -
Sub frame ¢ R
A detail
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Extension wire rope failure limit switch

Two extension wire rope failure limit switches are installed on the tail of the 1st boom section to detect the
wire rope failure,
These limit switches disable the boom extending function in the event of a wire rope failure.

Limit switch .

_ 5=1mm (020 £0.04in)

—

. Bracket

™20 mm (0.79 in)
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329-004.05-00
Main CPU box (M1-C)

This box is installed on the turntable behind thé Main CPU box (M2-D) to control the machine together - : T b

with the M2-D, Sub CPU box (M2-E) located on the sub frame and the Sub CPU board (M4-A) installed in . | & D:’:

the upper control box. [] B

.| L Aomnnb Kyt
CB1I —] §AE | ﬁl _ = :
pE &~

CL1 —d ]

cil —4 |

CM2
Vp [ Vp ET1{OT1|0T2{0T3
—- f— CM1
Vs | GND R1 | R2 R3 R4
CB1 CT1
ol el v e | .
B VHBI VL3 Vi VLA =
‘/i;////:;z /71 £ALAL o %7/-/-/; e B ;fj(//; AT = . - _
CL1 CVv1 g R
5 = 0
L g i
MV MA3[ME3 ‘Dl | D2 | D3| D4 D9 | D10} D11{D12 AR 3T e | -
V1 LEGI navafagaa|neos D5|ps|p7[ps|  |pis[piepis|ois cs2 e = voll S
cM2 CDI cp2 g ou
_— ___ L] £ f(=ci B .
5| Ma1|vGr D17|Dis CSl : R wtai | wof
LA-1 LA+] —_ - —_— & iz
LGI MV2| MA2|MG2 D21(D22|1 /’ o L
LCl cMl . ﬂw
e N | I
T TES : MTX MRX PRX PTX
4gsi  [asst [
T S i
A85= T L4g5= ;. ] WE
CS2 CS1 LED3 C33 CN1P
WEZ PEG This LED blinks when the
MFG MSG : CPU is working properly Switch (SW1) CPU reset switch (Manufacturers use only)
CS3 CSs4 and goes off, if the CPU fails.
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1. Input / Output characteristics
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. . 382-0000003 or 382-0000005
Load cell (for Elevation cylinder) o -

The load cell detects the load applied to the elevation cylinder.

Rated load 20 tons
Rated output 1.5mv/ [oV
Applied voltage DC10V (DCY ~ 12V)
Resistance )

Between input terminals 350:10 Q

Between output terminals 350+£10 Q

Load

171191820 21
Input Output

Connection

Shield

° I7(Red) <

350 £10
0

o 20 (Green) <

o
G
—
+

N~ & 19 (whitey <V

— OUT= o 13(Bluey <—— N
| Shield 21

350+ 10 Q
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Load cell and Load cell AMP (for Platform levelling cylinder)

1. Load cell (352-0000003 or 382-0000005)

The load cell detects the load applied to the platform levelling cylinder.

Rated load 20 tons
Rated output 1.5mv/ [0V
Applied voltage DC10V (DC9 ~ 12V)
Resistance

Between input terminals 350+10 Q

Between output terminals 350+ 10 Q

17 19| 18] 20 21

Input Output .
Shield

+ [T F]=1""

Connection

o 19 (White) <

N 17Red) €52
P H o

! <
Lo il
. ; OUT+ o 20 (Green) <
o 3
| 1 <
bor IN— ;
1 [me)
] Vi
1 [aa}

e L 1 10 T R —
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2. Load cell AMP 382-00784)

The load cell AMP amplifies the load signal sent from the load cell, then outputs the amplified load

signal to the main CPU box (M1-C).
Rated voltage
Output voltage

DC24V (DC18 ~ 30V)
DC1 -~ 5V /0 ~+20 tons

CN1

CN2

Output voltage

anY ‘
\j g e

1
1
I
1
!
I
|
I
1
1
1
|
I
I
|

I

|

|

o
M |

1

1

.20
(Ton)

_3:'_1-0-  g
" Load

Output characteristics

| Protection

Battery -1

“eircuit &
|Voltage

“|regudator

wy (A g onzlrr

+10V

FouTH{P) o oNE
e

1 0V (GND)

arator ]

Comp

|

33l end

AMDP

Y

1~5V/0~+20 tons
24

»

enl

A

Load cell

Main CPU.box
M1-C)y

\ Load celt AMP

2% Input from the load cell varies slightly corresponding to the load applied to the platform levelling cylinder.
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Boom length sensor

The boom length sensor is installed on the side of the 1st boom section to detect the boom length.

4,67k

0.53kR

T

@ Red

® Black . I,\/v\l

©) White(our)

w
“
=
5
i
3]
o
jan]
o
=}
i
Q
=
£
o
o
o
2
@
0
o
3
=1
d
3
A
3
[«

|
¢ 223 - 8023 [mm]
0 . 7800 fmm] .

Code pulled out length

4-33

382-00005-00




Boom angle sensor

The boom angle sensor is installed on the turntable and actuated by the link connected
between the sensor arm and the 1st boom section.

Rated voltage --------nnmmmu-mme- DC5SV
Resistance 5kQ . Boom angle sensor

Boom angle sensor

8 Turntable

e

_Istboom section = ../

7 Sensorarm A

s 5
=] ]
g* 4
Q T
3
2.5
E 2
/
1
..... /
-60 -50 40 30 -20 -10 0 10 20 30 40 50 60
(Degrees)

ccw «<—1—> cw

Output characteristics
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Boom / Platform rotation post relative angle sensor

The boom / Platform rotation post relative angle sensor is installed on the platform rotation post and
actuated by the link connected between the sensor arm and the 3rd boom section. :

Rated voltage ~m—u——emceeem -
Resistance

Sensor arm

A N

Relative angle sensor - -

Relative angle sensor

Sensor

Output (V)

200 -100 0 10 20

CCW é—% cw

Output characteristics

60
{Degrees)
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Sub CPU box (M2-E)

This box is installed on the sub frame to control the machine together with the main CPU box (M1-C, M2-
D) located on the turntable and the Sub CPU board (M4-A) installed in the upper control box.

¥
N
-
'S
: S
ES
L13)Li4 Vp | Vp.
LI5{L16 Vs |anD
CL2 .~ CBI
rr|r2{r3fus
Ls|Ls|L7|Ls:
i1z
V3| a3 Nes wvi|xai|ne]|
NV4|NAd| NG Kvz|Naz|Naz
CN2 CN1
g q AR5+
B B
cS2
PRX PTX
WE1 PSG

Cs54

ET1|ET2
ET3|ET4
CTI
—T— g ———1
oTi|oT2|oT3 0T RY |RIO|RIT|R12
ors|orelorilors
CcT2 CR2
RL|R2|R3 | R4
rs|Re|R7| RS
CRI
DI|D2|D3|D4|  |DS|Dio[DI1{DI2
Ds|ps|p7jvs|  [Disjpidfoisoie
| cDl cD2

329-00147-00A

CBI—1 |

CL2 ——]

CL1 ——

CN2

CN1

| CR2

CR1

CEl

CD1 -

CS82

Switch (SW1I) CPU reset Switch (Manufacturers use only)

CcD2

CD3

This LED blinks when the
CPU is working properly
and goes off;, if the CPU fails,
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1. Input / Output characteristics
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322-0000001 322-0000400
Accelerator motor "

The accelerator motor is actuated by the sub CPU box (M2-E) and controls the engine rpm (Hydraulic pump
pm) into 3 speeds (LOW, MID and HIGH). '

Rated voltage  —-——--mmmmmemneeee DC24V
1. Inspection
Check the functions of the accelerator motor as follows.
1} Connect the battery (DC24V) between Red and Black wires.
2} Supply +24V to the Green wire and make sure that the control cable is pulled into
BlE Mid speed position,

3) Supply +24V to both Green and White wires and make sure that the control cable is
pilled into the High speed position.

R 424V 2. Hydraulic pump speed adjustment procedures
B GND Adjust the hydraulic pump speed as follows.
G MID LOW ———--- Engine idling speed
W HIGH MID -——--- 800 rpm
HIGH ------- 900 rpm
1) Set the accelerator switch on the lower control panel to "Auto"position.
2) Conduct the boom raising operation from the lower control and adjust the High
pump speed to 900 rpm. '
Adjust the High pump speed by tuming the "Adjustment nuts"shown in the figure.
3) Conduct the boom lowering operation from the lower control and adjust the Mid
pump speed to 800 rpm.
Adjust the Mid pump speed by turning the "Mid speed adjustment screw"shown in
the figure.
H {] s ]
%A
: 8§58
Mid speed adjustment screw Adjustment nuts
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Interlock system

The interlock system consists of the components shown in the figure below and functions as follows.
The interlock system disables the boom functions unless all of the jacks make firm contact with the ground.

The interlock system disables the jack and outrigger functions unless all of the following conditions apply.
% The boom is stowed on the boom rest.
% The boom is fully retracted.
* The platform is rotated to the central position.

Boom storage limit switch
(171-26013)

A detail

B detail

Jack ground contact limit switch
(320-00026-00)

Interlock réleése switch

C view
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. . 382-0000006
Outrigger extension sensor =

The outrigger extension sensors are installed on each outrigger housing to detect the
outrigger extension length.

Applied voltage DCsV

Resistance 5k

Cord stroke 1.5m

LN A

Cord pulled out'length (m)

Output characteristics
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. . . . 329-0000005
Outrigger extension indicator “

The outrigger extension indicator is located at the outrigger control station to indicates the current outrigger
extension length.

Rated voltage  Outrigger extension length LED  —-weo—— e DC1.75V
Sensor failure LED (Fault) R |y, A 4

o0 - —

o 7 G e B o
¥ L:}Gy| 0P
B e oy - — = L0 I .'/Lb' v |wB[wgl

[l

MID1 (=t '
Right, Front >:/_<' _._ 1 _
MID2 $+—&— ———01. 75y

o 1. 75V

. 75y
MIN . 75V

|
|

|

|

|

! MID1
|

|

|

|

|

@
2]
—
4
(%]
-

FATATRTAY
rol -

: :

Ta
<

Left, Front
MID2

2

:
¢
Q

=
2
T

v

@z

R

Right, Rear

3@
:

%
D BB

Left, Rear

:
a

Fault +—G—wW—Lo 24y




Control select key switch

This key switch is installed in the box located on the left side of the turntable to select the
operating position from the platform (Upper) or the turntable(Lower).

Rated voltage --—--- DC24V

30 [15/54] 58 19 17 | 50a
2 (OFF) O
1 (UPPER) O O
3 (LOWER) | O—F—O
4 (GLOW) O— O
5 (START) O O O

4 (GLOW) and 5 (START) are not in use.
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320-04£313

Contactor for Emergency pump

* This contactor is 1nstalled on left 51de ofthe sub frame 10 supply the power to the emergency pump

Rated voltage ------------=-=--- DC24 V.
Rated current ------errmeeenane- 200 A (Continuously), 700 A (2 minutes)
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C detail

confirmation limit switch

Outrigger storage
{171-26000)

limit switch
(320-00013-00)

Jack storage
confirmation

Storage LED

B detail

Hliifar
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Storage confirmation system
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3. Electrical circuit for individual system
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Engine control system

Upper control box Sub CPU board (M4A)
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Load moment limiter |

’Sub CPU board (M4A)

Upper control box
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Boom elevation / Horizontal movement system
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| Boom telescope / Vertical movement and Storage confirmation system

b

Engine Key Sfw

Upper control box Sub CPU board (M4A)
- _ M~ i
i
Feet Fv g i
- Hfr LEPs
F—O/ o2 o Brpiois & —> + 24T Fool 3 § ﬂatf?;; retaien
. T %
3 1Y, 8200310413 | vy o7 oowm) L eI D2
gai W BY lky2[74 |4 '_: +5T7 ® E
G = lJA_ R__ BwWlkha|7sls o~tST s & E’”‘;’Sf”” .
- . Eand i . T
v L e soleaalre s | N e e R T g
-IH.?- b BLDA \TH ] L T IN CUPD @ =)
[p— i > ' % Tcle.scqv;- =
£ h__-;—'__o/ 5TO—— Hfy reeet % B B il R Bleay{HIENP  RI X A
G {cﬂ)_"
R 2 _
F O
3 :;U Lower control box Main CPU box (M2D) - j
i
l 5154 mals |6 - -
1% Boom telescope sfw i ONQW.Q!&@-’ s ¥ Tn v I -4 &
1B oout Ry o RLYO DS eofI | o, o0y cur <1y 12 ::y: Lv zc; et M
l_o_ RB} ept ik T
2| o Lo T i W i S S o~9aamag. slglntler by v o] %
g4 8L Lo Bl o 7 Jor ROP k0211 o4y Dead-man e
2 ¥0 20, Gy - Dead-man s/w ] E
hqé’;é Y 1O UL L 2q7 ' £
A b I 3
~[oTTUY v v A~
3 m | \ 1levtjvyt f 8r lws 2
O . F 2 @
‘5 Plo |95 oot 2L 12 Dead-man Oﬂsﬂﬂmﬁg‘ zey il g Jvs | up® _c§ )
Py . . 1 431 o
T o3 lovilviad o lwe ol
:‘% ‘3 _ G-vaﬂondg, 4 fevr|veaf y Qv ﬂowm% vg
: E F3(58) Bnomexfem'r'mwlrerape dailure lls ’ - E
(Failure + Open} Main CPU box (M1C)/ Main coxtrol valve l
e
: . Sub CPU box (M2E} =P
! a -
2
a
R
¥ %
N
-
("]
Ny
o
- - Gy [Br |R1]cR1| 1 | Hain pawer g
- . Whys 7S DA
- - . b, 7]
3| > A 5
I~ & i
G
X g & =
o Fil (707) ‘ : Juck starage Ouicigger storage &
> — - > vly confirmeation Yy condirmadion. h/g
‘ T43Y (5 J ¢
Q X ---{ 2558 1Z|¢ @ § R P
£ o w N 53
SIS - g o
2 g™ £
o E ¥ 1 s
e
o [ o | E e g
[ o a - z e \
i
. [ o &, - ES f_.f o
% I e o
=2 < ]
. 23 yRui
§ - o B o\ & 13
E 1Y § & 2 3
. 2 o
x .569 B @ stomge LED ; 2
x stowed = ON =
D RS (Het. stome £
3N : 7 8]
o Alternatoy
o '

&-&



Boom rotation system
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Platform rotation and Interlock system l
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[ Platform levelling
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| Boom auto-storage system |
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Interference limit system
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6. Inspections and Adjustments
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The inspections of the load moment limiter should be conducted in the sequence listed below.

1. Inspection of Qutrigger extension indicator.
2. Inspection of Work radius.
3. Inspection of Boom rotation limit angle.

For the detail of each inspection procedures, sce the following pages.

Caution:
The following items should be strictly obeyed when conducting the inspections.
1. Set up the machine on firm and level surface.
2. Operate the boom from the lower control with the accelerator switch set to LOW
position when checking the work radius and the boom rotation limit angle.
3. Do not allow any person on the plafform when conducting these inspections.
4. Stop the inspections immediately and conduct adequate adjustments and repairs, if any

fault is found out during the inspections.

-2



1. Inspection of Outrigger extension indicator

This inspection should be conducted at the outrigger control station as follows with the boom

stowed on the boom rest.

NO. Inspection procedures Remarks

1. | Start the engine, engage the PTO, and then turn on the main power
switch.

2. ! Extend and retract each outrigger to its full stroke, and make sure
that the LEDs (MIN, MID-1, MID-2 and MAX) turn on and off
corresponding io the extended length of each outrigger.

| Iy S | i PSSR |
i —— 4 [P ]
e b4 i L
M e L I
e R e O
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2. Inspection of work radius

Check the work radius of the platform following the procedures below as well as referring to the figures on the following page.

Work radius with Outrigger extension: MAX

v

Extend each outrigger as shown in Fig-1.
Right/Front and Right/Rear -----—- MAX
Left/Front and Left/Rear --w=esn- MAX

v

Work radius with Outrigger extension: MID2

Work radius with Outrigger extension: MID1

v

Extend each Oufrigger as shown in Fig-2.
Right/Front and Right/Rear ----- - MAX
Left/Front and Left/Rear -----—--- MID2

R

Extend each outrigger as shown in Fig-3.
Right/Front and Right/Rear ------ MAX
Left/Front and Left/Rear ---—--—- MID1

v

v

Work radius with Qutrigger extension: MIN

v

Extend each outrigger as shown in Fig-4.
Right/Front and Right/Rear ------ MAX
- Left/Front and Left/Rear —--e—---- MIN

v

Extend all of the jacks until all of the tires leave ground, set up the chassis horizontally by adjusting the extension of each jack, and then make sure that all of the jacks make firm contact with the ground as shown in Fig-5.

v

v

v

Load the platform with the specified weights as shown in Fig-6, hang a rope and a weight from the top end of the platform as shown in Fig-8, and then rotate the boom to the left center of the chassis as shown in Fig-7.

v

v

v

v

Check the work radius of L-MIN as follows.

Check the maximum allowable work radius for each outrigger extension and Retract the boom fully, set it horizontally, then extend the boom until Measure the work radius as shown in Fig-9, then make sure that the work radius is within the
platform load shown in the table below and mark this work radius on the ground 213 extending movement automatically stops as shown in Fig-9 > specific range shown in the table below.
e i aution: . -
azilzz‘;;ei_n Hg8. Platform load ’ Do not extend the boom further, if the work radius reaches the g;::lfi: 0k 50k Platform Ioadj 00k 1000 k
extension ke 150 ke 500 kg 1,000 ke maximum a'llowable limit. If so, stop the inspection and conduct g 8 WU KE ’ £
K adequate adjustments and repairs. (0 LBS) {330 LBS) (1,100 LBS) (2,200 LBS)
(OLBS) | (3301BS) | (1,100LBS) | (2.200LBS) Note: MAX 9.12~9.52m 9.12~9.52m 7.39~7.79m 5.59~5.99m
MAX 9.52m 9.52m 7.79 m 5.99m When checking the work radius with the outrigger extension of 297117 ~31°3" | 29117 ~31°3” 24737 ~.25 77 1847 ~19°8”
31°3” 313" 2577 19°8” MIN and the platform load of 1,000 kg (2,200 LBS) or 500 kg MID-2 8.68 ~9.08 m 7.71~811m 6.24 ~6.64m 5.06.~5.46 m
MID-2 9.08 m 811 m 6.64 m 546 m (1,100 LBS), retract the boom fully, then lower the boom until the 28" 67 ~ 297 97 25747 ~ 267" 20067 ~217 97 167 ~17 117
29°9” 26" 7 209" 17 11" boom lowering movement automatically stops. MID-1 735~775m | 653~693m | 529~569m | 429~469m
MID-1 7.75m 693 m 5.69m 4.69 m 24717~ 25757 2157 ~227 9" 174"~ 18’ 8" 14° 17~ 15" 5
25’5 229" 18’8~ 15757 MIN 577~6.17m 513~553m 415~455m 3.05~345m
MIN 6.17m 553 m 455 m 3.45m 187117 ~20° 3™ 16° 10 ~ 182" 13°7° ~ 147 117 170"~ 114"
203 18727 147117 11747 :

v

v

v

Check the work radius of L-MAX as follows.

Check the maximum allowable work radius for each outrigger extension and Raise the boom fully, extend it fully, then lower the boom until the Measure the work radius as shown in Fig-10and make sure that the work radius within the
platform load shown in the table below and mark this work radius on the ground boom lowering movement automatically stops as shown in Fig-10. specific range shown in the table below
as shown in Fig-8. ' Caution: Outrigger Platform load
Outrigger Platform load Do not lower the boom further, if the work radius reaches the g extension Okg 150 kg 500 kg 1,000 kg
extension Okg 150 kg 500 kg 1,000 kg maximum allowable limit. If so, stop the inspection and conduct {0LBS) (330 LBS) (1,L100 LBS) {2,200 LBS)
(0LBS) (330 LBS) | (1,100 LBS) { (2,200 LBS) adequate adjustments and repairs. MAX . 9.12~9.52m 9.12~9.352m 6.59 ~ 6.99 m 4.60 ~5.00m
MAX 9.52m 9.52m 6.99 m 5.00 m Note: 29 11" ~31"3" 29 11" ~31°3” 2007 ~22°0117 1317~ 16’5
31°3” 31°3” 22°117 16’ 5 When checking the work radius with the outrigger extension of MID-2 8.29~8.69m 6.99 ~7.39m 522 ~562m 3.90~430m
MID-2 8.69 m 739 m 5.62m 430 m MAX and the platform load of 0 kg (0 LBS) or 150 kg (330 LBS), 27’27 ~28°6” 227 117 ~24°37 1727~ 18’57 12’ 10” ~ 14’ 17
28°6” 24°3” 18°5” 14" 17 raise the boom fully, extend it fully, then make sure that the boom MID-1 6.47~6.87m 5.49~589m 4.09 ~4.49 m 3.01~341m
MID-1 6.87m 5.89m 449 m 341 m is lowered until the boom angle reaches the horizontal. 21'37~22° 6" 1807 ~ 19 4” 13’57~ 14°9” 9 117~ 11727
22767 19° 47 14797 12 MIN 452 ~492m 381 ~421m 279~3.19m 211~251m
MIN 492 m 421 m 3.19m 251 m 142107~ 16°2” 12°6°~ 13" 107 92~ 107 6” 6117 ~8'3”
16* 2~ 13°10” 16° 6~ 8’3"
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3. Inspection of Boom rotation limit angle

Check the boom rotation limit angle as follows

La

. Extend each outrigger as shown in Fig-1 and allow “MIN” work radius to the left side of the

vehicle.

.‘Extend all of the jacks until all of the tires leave the ground, set up the machine honzontally by

adjusting each jack, make sure all of the Jacks make firm contact with the ground, then load the

«platform with 500 kg (1,100 LBS) as shown in Fig-2.

- Raise the boom to allow the clearance of about 1 meter (3 ft) between the boom and the cabin, and

then extend the boom till the extending movement automatically stops as shown in Fig-3.

. Make sure that the boom is positioned at the front center of the vehicle, and then mark the front

center of the turntable as shown in Fig-4.

- Set the “Rotation angle gauge” (MZ99-9290) in front of the turntable and align the 0 degree of the

gauge to the mark apphed on the turntable as shown in Fig-5.

- Check the maximum allowable rotation limit angle, and mark the angle onto the rotation angle

gauge as shown in Fig-5.
® Maximum allowable rotation limit angle -------- 25 degrees.

. Rotate the turntable in C.C.W. direction until it automatlcal[y stops as shown in Fig-6.

Do not rotate the turntable beyond the maximum allowable rotation limit angle.
If the turntable rotates beyond the maximum limit, stop the inspection and conduct
adequate adjustments or repairs.

Caution:

. Check the rotation angle and make sure that the angle is within the specific range.

‘®  Specific rotation llmlt angle C.C.W. -————- 20 ~25 degrees. (See Fig-6)

. Stow the boom on the boom rest, extend the left side outriggers to MAX and the right side

outriggers to MIN, then check the rotation C.W. limit angle as following the above procedures.
® Specific rotation limit angle C.W. ~————--------- 20 ~ 25 degrees.

" Fig-1

Fig-2

" MAX

Firm level

kooka (f./ooLBS)

_ Harifr’oﬁtai _

- Allow clearance

Fig4

Clearance $

1 meter (3 £t)

/
Ol

\

—1

Pesition the bopmm

at the front cexter.

Mark

1
g F“cr

Frant

Turntable

Max, allowab'c
'rotth angle

Max . allowable rotation angle

Rotatipn limil angle C.C.W.
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Model Spec. No. Serial No. Hour meter Date Inspector
Q Specific rpm Results Remarks
§ g‘ E[Low Engine idling Pm
>, & 7| MID 800 ~ 850 rpm rpm
5 HIGH 900 ~ 950 rpm rpm
Relief valve No. Specific pressure Resuits Remarks
£ P1 175 ~ 180 kg/em® kg/em’
E (Main) (2500 ~ 2560 PSI) PSI
2 P2 155 ~ 160 kg/cm” Kg/cm®
I (Telescope OUT) (2200 ~ 2275 PSI) PSI
Ttem Specific speed Results Remarks
Elevation up 403210 sec. sec. | Boom length: Min,
= DOWN | 45210 sec. sec.
§ Telescope | OUT 3010 sec. sec. | Boom angle; Max.
& IN 30+ 10 sec. sec.
[ Boom Cw 60X 10 sec./360degrees sec. | Boom angle: Max,
g rotation CCW | 60= l0sec./360degrocs sec. | Boom length: Min.
Platform Cw - 6010 sec./360degrees sec. | Boom angle: Max.
rotation CCW 6010 sec./360degrees sec. | Boom length: Min,
= Elevation UP 90£10 sec. sec. | Boom Jength: Max.
o § (Boom angle: 0 degree ~ Max.)
2 o DOWN | 9010 sec. sec.
€ .5 (Boom angle: Max. ~ 0 degree.)
= % Boom CwW 45+ 4 sec./45degrees. - sec. | Boom angle: 0 degree.
& | rotation CCW 454 sec./45degrees. sec, | Boom length: Max.
Item Serviceable limit Results Remarks
o B[Tack Right/Front | T mm (0.04 in)/10 min.
=N 2 | cylinder | Left/Front 1 mm {0.04 in)/10 min.
EE % Right/Rear 1 mm (0.04 in)/10 min.
) & 5 Left/Rear 1 mm (0.06 in)/10 min.
& | Elevation cylinder 2 mm (0.08 in)/10 min.
Telescoping cylinder 2 mm (0.08 in)/10 min.
Outriggers Results (LED ON/OFF conditions) Remarks
58 e MIN | MID-1 | MID-2 | MAX
g@e= g Right/Front
é é 2 | Left/Front
S & 5| Right/Rear
Left/Rear
Outrigger Load on Item Specitic work radius Resulis Remarks
extension platform
MAX O kg L-MIN 9.12~9.52m (29’ 117 ~ 31°3")
E (0 LBS) L-MAX |912~952m{29 11" ~31"3")
g 50 kg L-MIN 9.12~9.52m 2% 117~ 31" 37)
Y (330LBS) |L-MAX |9.12~952m (29’117 ~31°3")
£ 500 kg L-MIN | 7.39~7.79 m (24’ 3” ~ 25" 77)
(1LIOOLBS) | L-MAX | 659 ~6.99m (21’ 77 ~ 22’ 11™)
1,000 kg L-MIN | 559~599m(18°4”~198")
(2,200 LBS) | L-MAX | 4.60 ~5.00m (15° 1" ~ 16” 57)
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position, rotate the platform and make sure that the platform rotation stops
before the platform interferes with the hoom.

Lower the boom with the platform rotated to the central position and makes
sure that the boom lowering movement stops before the boom interferes with
the platform.

Outrigger Platform Item Specific work radius Result Remarks
extension load
MID-2 Okg L-MIN 8.68 ~9.08 m (28’ 6" ~29° 9™
(0 LBS) L-MAX | 829~8.609m (2727 ~286")
150 kg L-MIN [7.71~8.11m{25°4"~26"7")
(3301LBS) | L-MAX |6.99~7.39m (22’ 117~ 24" 37)
500 kg L-MIN 6.24 ~6.64 m (20° 67 ~ 21’ 97)
(1,100 LBS) | L-MAX | 5.22~5.62m{17°2” ~ 18> 5")
1,000 kg L-MIN [506~546m (167" ~17"117)
(2,200 LBS) | L-MAX [ 3.90~4.30m (127 10”7 ~ 14’ 1)
MID-1 Okg L-MIN 735~775m (24 1”7 ~ 25 57)
= (0 LBS) L-MAX |647~687m 21’3 ~22°6")
s 150 kg L-MIN | 6.53 ~6.93m (21’ 5" ~22°9™)
% (330 LBS} | L-MAX |549~589m (180"~ 19 4")
= 500 kg L-MIN [529~5.69m (17’47 ~ 18’ 8”)
(1,100 1LBS) | L-MAX | 4.09~4.49m (13’ 5” ~ 14 9”)
1,000 kg L-MIN | 429~4.69m (141"~ 1557
(2,200 LBS) | L-MAX |3.01~341 m (9 117 ~11°2”)
MIN Okg L-MIN 577 ~6.17m (18" 117 ~ 207 37)
(0 LBS) L-MAX [4.52~4.92m (14’ 10" ~ 16°27)
150 kg L-MIN 513 ~553m(l6” 10”~ 182"
(330 LBS) L-MAX | 3.81~421m{12°6” ~ 13’ 10™)
500 kg L-MIN 4.15~455m (13’ 7" ~ 14° 11™)
(1,100 LBS) | L-MAX [2.79~3.19m (9’27 ~ 10" 6™)
1,000 kg L-MIN 3.05~345m (1007 ~ 11747
(2,200 LBS) | L-MAX | 2.11~2.51m (6’ 117 ~ 8 3”)
- Outrigger Rotating direction Specific limit angle | Results Remarks
-% = 2| extension
2= 5 C.W. 20 ~ 25 degrees Platform load:
= MIN C.CW 20 ~ 25 desrees 500 kg (1,100 LBS)
Ttem Inspection procedures Results
Interlock system | Stow the jacks and make sure that the boom does not rise from the boom rest.
Raise the boom and make sure that the jack and outrigger functions are
disabled.
Boom automatic | Set the boom and the platform at the automatic storage-able positions, operate
storage system | the “Auto storage switch” and make sure the boom is stowed onto the boom
rest properly.
Pre-start  check | Conduct the pre-start check by operating the pre-start check switch and make
. system sure the boom movements stop at the specified positions.
5 Interference Operate the boom and the platform near the cabin and the jacks and make sure
% limit system that the boom and the platform movements stop before interfering with the
5 cabin and the jacks,
g Lower the boom fully with the platform rotated 90 degrees from the central

Emergency stop
system

Press the emergency stop switch and make sure that engine stops and all of
the fumctions are disabled.

Emergency
pump system

Operate the boom and the platform using the emergency pump and make sure
they move.
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Hydraulic circuit diagram

Jack cylinder

Double pilot check valve

Qutrigger control valve

(303-06109) (302-02845)
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r___:::1

Right, Rear =§ﬂ———“—, Eﬂﬂﬂ%mi_'
|
Right, Fronﬂ@ | :I';'\‘! @;;i\gl
Gl |~
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==l |
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@
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Interlock sol.¥Y {(Boom)

% Swivel joint
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Platform rotation motor
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\J/
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i pytpmpr
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I
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for Pressure gauge
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High pressure filter

P T
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Emergency pump
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Hydraulic pump
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Suction filter
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8 Al |az
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Main control valve
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Boom rotation motor
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Elevation I ‘{b—;@
\ Double holding valve
Telescope (302-0000030)

Telescope cylinder
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HRAN |

i

Double halding valve

Relief valve pre-set pressure

P1:175 kg / cm? (2,500 PSI)
P2 :155kg/ cm? (2,200 PSI)
P3:100 kg / cm? (1,420 PSI)

* at Pump speed : 900 *3° rpm



Electric circuit diagram (Platform)
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Electric circuit diagram (Turntable)

(602-00369-00A)
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Electric circuit diagram (Subframe) (602-00368-00)
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Electric wiring chart (Turbtable)
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Electric wiring chart (Sub frame)
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-00305-00
Electric wiring chart (Chassis) 7C1
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Locations of Hydraulic components

e L TR (303-00111-00B)

PIatfonn foﬁfiou mbtor i
(301-0000017A)

ouble pllot check valve
1(302-02898B)

: Telescope cylindef
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fElevation cylinder : Double holding valve
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Locations of Electric components

Upper control box (329-00132-03D)
[ Sub CPU board "M4-A" (329 (00273~ OOA) Boom angle sensor (382'00017'00)
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Jack storage confirmation L/S (320-00013-00)
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| Load cell for Platform levelling cyfinder SRR || R | Main CPU box "M2-D" (329-00404-00)
Bl (382-0000003 or 382-0000005) || 4] Load cell AMP (382-00784A) [ " - Main CPU box "M1-C" (329-00405-00)

Extension wire rope fallure L/S
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Boom / Platform rotation post — - len : th seI:n.s.c;r.
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' ui:r'igger“ektensmn indicator Oﬁt'x-"i“gger extension sensor
{329-0000003A) (382-0000006A)
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1) Hexagon Bolts and Nuts (8.8T)
Material : S45C

Tensile strength : 80 kgf/mf
Yield point  : 64 kgf/mf
Brinell hardness: 225 ~ 300

Size Pitch Tightening torque
mm mm kgf - m Ib- ft

6 1.0 0.68 ~ 0,92 5 ~ 7

8 1.25 1.63 ~ 2.21 12 ~ 16
10 L5 3.22 ~ 436 23 ~ 32
12 1.75 5.60 ~ 7.57 41 ~ 55
14 2.0 8.92 ~ 12.1 65 ~ 88
16 20 137 ~ 18,5 99 ~ 134
18 2.5 18.1 ~ 245 131 ~ 177
20 2.5 253 ~ 342 - 183 ~ 247
22 2.5 342 ~ 46.2 247 ~ 334
24 3.0 43,7 ~ 59.2 316 ~ 428
27 3.0 63.4 ~ 85.8 459 ~ 621
30 35 86.3 ~ 116.8 624 ~ 845
33 3.5 116.5 ~ 157.6 843 ~ 1140
36 4.0 150.2 ~ 203.3 1086 ~ 1471
39 4.0 193.1 ~ 2612 1397 ~ 1I889
42 4.5 214.5 ~ 2902 1552 ~ 2099
45 4.5 266.2 ~ 360.2 1926 ~ 2605
48 5.0 321.4 ~ 434.8 2325 ~ 3145
52 50 412.7 ~ 558.4 2985 ~ 4039




2) Hexagon Socket Head Cap Screws (10.9T)

Material : SCM435

Tensile strength : 100 kgf/mf

Yield point  : 90 kgf/mf
Brinell hardness: 280 ~ 365
Color : Black
Size Pitch Tightening torque
mm mm kgf - m Ib-ft
6 1.0 122 ~ 165 9 ~ 12
8 1.25 2.94 ~ 3.98 21 ~ 29
10 1.5 5.80 ~ 7.84 42 ~ 57
12 175 10.1 ~ 13.6 73 ~ 98
14 2.0 16.1 ~ 21.7 116 ~ 157
16 2.0 246 ~ 332 178 ~ 240
18 2.5 32.6 ~ 44.1 236 ~ 319
20 2.5 45.6 ~ 61.6 330 ~ 445
22 2.5 61.5 ~ 832 445 ~ 602
24 3.0 78.7 ~ 106.5 569 ~ 770
27 3.0 1141 ~ 154.4 825 ~ 1116
30 35 155.4 ~ 2102 1124 ~ 1570
33 3.5 209.6 ~ 283.6 1515 ~ 2050
36 4.0 270.4 ~ 3659 1955 ~ 2645
39 4.0 347.5 ~ 470.2 2512 ~ 3340
42 4.5 386.1 ~ 522.4 2792 ~ 3777
45 4.5 479.2 ~ 648.3 3465 ~ 4687
48 5.0 578.5 ~ 782.7 4183 ~ 5659
52 5.0 742.6 ~ 1011 5369 ~ 7310.
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8. Inspection manual

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

The inspections and the function tests should be conducted
by the qualified personnel.
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The daily inspection should be conducted with the machine being set on firm level ground.
Use the chassis manufacturer’s manual for checking the chassis.

Unit Item Description

PTO Abnormal noise Start the engine, engage the PTO, and then check for any abnormal noise.
Oil leakage Check for oil leakage.

Indicator lamp Engage and disengage the PTOQ and check if the PTO indicator lamp turns
on and off properly.

Hydraulic Qil level, Stow the outriggers and the boom, then check for hydraulic oil level and oil

oil reservoir Qil leakage leakage.

Outriggers Crack, deformation | Extend all of the outriggers and check for any cracks and deformations.
Abnormal Operate the outriggers and the jacks and check for any abnormal noise and
noise, movements | movements.

Qil leakage Check the outrigger control valve, outrigger cylinders, and jack cylinders for
oil leakage,

Natural descent Extend all of the jacks, support the machine by the jacks, then check if the
Jjack cylinders retract naturally,

Turntable Crack, deformation | Check the turntable thoroughly for any 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 for any cracks and deformations.

Boom pivot pin Check the boom pivot pin for any damage.

Abnormal i Raise, lower, telescope the boom and check for any abnormal noise and

noise, movements moverents.

Qil leakage Check the hydraulic cylinders for oil leakage.

Natural descent Elevate the platform and check if the elevation and the telescoping cylinders
retract naturally.

Platform Crack, deformation | Check the platform and the platform rotation device for any cracks and

deformations.
Abnormal Rotate the platform and check for any abnormal noise and movements.
noise, movements
Oil 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 stays
levelling system level.

Crane Winch Check the winch rope and hook for any damage.

(Option) rope and hook
Sub-boom Check the sub-boom for any damage.

Abnormal Operate the winch and check for any abnormal noise and movements.
noise, movements
(il leakage Check the winch motor and hydraulic hoses for oil leakage.

Engine power
unit
{Option)

Cooling system

Check the cooling water level.

Check the cooling system for water leakage.

Check the fan belt for tension and any damage.

Lubrication system

Check the engine oil level,

Check the engine for oil leakage.

Battery power
unit.
{Option)

Battery

Check the electrolyte level.

Check if the batteries are fully charged.

Check the battery terminals for any damages.

Check the baiteries for electrolyte leakage.




Unit

Item

Descriptions

Safety devices.

Interlock system

Check the jack and the boom interlock systems for any abnormal functions.

Emergency stop
system

Operate the emergency stop switches or levers and check if all of the
movements are disabled.

Emergency pump

Operate the machine by the emergency pump and check if the machine
moves properly.

Moment limiter,

Operate the boom and check if the moment limiter works properly.

Work range limit
system

Operate the boom and check if the work range limit system works properly.

Pre-start check

Conduct the pre-start check by using the pre-start check switch and check

system for any abnormalities.
Other Check the functions of other safety devices, if any.
safety devices
Other devices. | Engine start/stop Operate the engine start and stop switches and check if the engine starts and
system stops properly.
Accelerator Operate the accelerator switch or knob and check for the functions,

Outrigger indicator

Extend and retract the outriggers and check if the outrigger indicator lamps
turn on and off corresponding to the extended length of each outrigger.

Boom automatic
storage system

Operate the boom automatic storage switch and check if the boom is stowed
on the boom rest properly.

Boom interference
limit system

Operate the boom near the cabin or outriggers and check if the boom
movemnent stops before hitting the cabin or outriggers.

Jack automatic
setting system

Operate the jack automatic setting switch and check if all of the jacks are set
up or stowed properly.

Auxiliary battery

Check if the auxiliary battery located at the platform is fully charged.

Check if the spare battery is fully charged,

Horizontal and
vertical movements

Operate the boom with selecting the horizontal and vertical movement mode
and check if the platform moves horizontally and vertically.

Other devices

Check the functions of other devices, if any.

Decals

Readability

Check the decals for readability.
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Unit | Item Results
( Date)
PTO Abnormal noise
Qil leakage
Indicator lamp | Function
Damage
Hydraulic Oil level, Oil leakage

oil reservoir .

Outriggers Crack, deformation
Abnormal noise,
movements
Oil leakage
Jack cylinder Natural
descent
Turntable Crack, deformation
Abnormal noise,
movements
Boom Crack, deformation
Boom pivot pin | Damage
Abnormal noise,
movements
Oil Jeakage
Elevation Natural
cylinder descent
Telescoping Natural
cylinder descent
Platform Crack, deformation
Abnormal noise,
movements
Oil leakage
Platform Function
levelling system
Crane Winch rope Damage
(Option) Hook Damage
Sub-boom Damage
Abnormal noise,
movemnents
Oil leakage
Engine Cooling Water level
power unit system Water leakage
(Option) Fan | Tension
belt | Damage
Lubrication | Qil level
system Oil leakage
Battery Battery Electrolyte
power unit level
(option) Charged level
Damage
on terminals
Electrolyte
leakage




Unit I Item Results
(Date)

Safety devices | Interlock Function
Emergency Funection
stop
Emergency Function
pump
Moment limiter | Function
Work range | Function
limit
Pre-start check | Function
Others Function

Other devices | Engine Function
start/stop
Accelerator Function
Outrigger Function
indicator
Boom Function
automatic
storage
Boom Function
interference
limit
Jack automatic | Function
setting
Auxiliary Charged
battery level
Horizontal Function
vertical
movements
Others Function

Decals Readability

Remarks




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

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

Use the chassis manufacturer’s manual for checking the chassis.

Unit Item Monthly inspections Annual inspections
PTO 0il level, Check the oil ievel, contamination
contamination. and replenish or change oil, if
necessary.
Qil leakage. Check for oil leakage thoroughly.
Abnormal noise. Start the engine, engage the PTO
and check for abnormal noise.
Loose Check each bolt and nut for looseness.
bolts and nuts
Indicator lamp. Engage and disengage the PTO,
' and check if the PTO indicator
lamp turns on and off properly.
Hydraulic Qil level, Check the oil level and replenish, | Check the oil for contamination and
oil reservoir | contamination. if necessary. change the oil, if necessary.
Oil change interval:
Every 1,200 hours or one year.
Oil leakage. Check for oil leakage thoroughly.
Hydraulic Oil leakage. Check for oil leakage thoroughly.
filters Replacement Replace the filter element.
Replacement interval:
Every 1,200 hours or one year.
Pump drive | Loose Check each bolt and nut for
shaft and bolts and nuts looseness.
coupling Wear, deformation | Check the drive shaft and the
coupling for wear and
deformation.
Lubrication Check for lubrication.
Hydraulic Loose Check the pump mounting bolts
pump boits and nuts and nuts for looseness.
Abnormal noise Start the engine, engage the PTO
and check for abnormal noise.
il leakage Check for oil leakage.
Chassis Cracks, Check the chassis frame and the
frame, deformation sub-frame  for cracks and
Sub-frame deformations.
Sub-frame Check each bracket for cracks and
mounting bracket deformation.
Sub-frame Check each bolt and nut for
mounting bolts and | looseness.
nuts
Counter weight Check the counter weighi
mounting brackets, bolts, nuts for
any damage.
Outriggers, | Cracks, Extend all of the outriggers and
Jacks deformation, wear | the jacks and check for cracks,

deformation and wear,

Lubrication Check the outrigger arms and the
jack posts for lubrication.
Oil leakage Check for oil leakage.




Unit Item Monthly inspections Annual inspections
Qutriggers, | Natural descent Extend all of the jacks, support the
jacks machine by the jacks, and then
check the jack cylinders for natural
descent.
Serviceable limit:
1 mm (0.04 in)/10 min.
Rotation Loose Check each mounting bolt and nut
bearing bolts and nuts for looseness.
Wear, cracks Check the rotation bearing for
excessive wear and cracks.
Lubrication Check for lubrication.
Rotation Loose Check each mounting bolt and nut
gearbox bolts and nuts for looseness.
Qil leakage Check for oil leakage.
Lubrication Check the gear oil level and | Change gear oil.
replenish, if necessary. Oil change interval:
Bvery 1,200 hours or one year.
Backlash 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)
Abnormal Rotate the turntable and check for
noise, movements abnormal noise and movements.
Turntable Cracks, Check the turntable for cracks and
deformation deformations.
Loose Check each bolt and nut for
bolts and nuts looseness.
Swivel joint | Loose Check each bolt and nut for
bolts and nuts looseness,
Oil leakage Check for oil leakage.
Lubrication Check for lubrication.
Boom Cracks, Extend the boom and check for
deformation cracks and deformations,
Loose Check each bolt and nut for
bolts and nuts looseness.
Oil leakage Check for oil leakage.
Lubrication Check for lubrication and
lubricate, if necessary.
Extension/retractio | Check each wire rope for any | Check each wire rope if proper tension
n wire ropes damage. is applied to.
Electric cables, Check each electric cable and photo
Photo fiber cable fiber cable if proper tension is applied
to.
Wear pads Check each wear pad for wear.
Abnormal Raise, lower, telescope the boom
noise, movement and check for abnormal noise and
movements.
Natural descent Check the elevation and telescope
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.
Loose Check each bolt and nut for
bolts and nuts looseness.
Oil leakage Check for oil leakage.
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Unit Item Monthly inspections Annual inspections
Platform Abnormal Rotate the platform and check for
noise, movement abnormal noise and movements.
Platform levelling | Raise and lower the boom and
system check if the platform stays level.
Crane Winch rope Check the winch rope for any
damage.
Hook Check the hook for cracks and
deformation.
Loose Check each bolt and nut for
bolts and nuts iooseness.
Winch gearbox Check the gear oil level, and | Change gear oil.
replenish, if necessary. 0Oil change interval:
Every 1,200 hours or one vear.
Sub boom Check the sub boom for cracks
and deformations.
il leakage Check for oii leakage,
Abnormal Operate the crane and check for
noise, movements | abnormal noise and movements.
Engine Engine oil Check the engine oil and replenish
power it or change, if necessary.
(Option) Oil filter Check the oil filter and replace, if
necessary,
0il leakage Check for oil leakage.
Cooling water Check the cooling water and
' replenish or change, if necessary.
Water leakage Check for water leakage.
Fan beit Check the fan belt for wear and
tension,
Radiator hose Check each radiator hose for any
damage.
Air cleaner Check the air cleaner and clean or
replace, if necessary.
Fuel filter Check the fuel filter and replace, if
necessary.
Loose Check each bolt and nut for
bolts and nuts looseness.
Hydraulic pump Check for il leakage.
Abnormal Operate the machine by the engine
noise, functions power unit and check for any
abnormal noise and functions.
Battery Battery Check  electrolyte level and | Check the electrolyte for specific
power unit replenish, if necessary. gravity. Specific
(Option) gravity: 1.26 ~ 1.28 (at 20°C)
Check the battery for cracks and
electrolyte leakage.
Check each battery terminal for
any damage.
Check the battery tie-down bolts
and nuts for looseness.
Battery charger. Charge the battery and check for
any abnormal functions.
DC motor Check the brushes for wear.
Hydraulic pump Check for oil leakage,
Loose Check each bolt and nut for

bolts and nuts

looseness;
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Unit Item | Monthly inspections Annual inspections
Battery Abnormal Operate the machine by the battery
power noise, power unit and check for any
unit functions abnormal noise and functions.
Relief Pre-set Check each relief valve setting pressure and
valves pressure make sure that the pressure is within the
specific range.
Control Control Check each control switch, lever and
panels switches, joystick controlfer for any damage.
‘lrevers_, Operate each control switch, lever
oy stick . : 1 d mak
controllers and joy stick controller and make sure
that it works properly.
Indicator Check each indicator lamp for any
lamps damage.
Check if each indicator famp turns on
and off properly.
Safety Jack interlock | 1. Stow the boom on the boom rest.
devices system 2. Extend the jacks, make all of the
jacks contact with ground, then
make sure that the jack interlock
lamp turns on.
3. Retract one of the jacks till the jack
interlock lamp turns off, then make
sure the boom does not rise from
- the boom rest.
Boom 1. Raise the boom from the boom
interlock rest.
system 2. Operate the jacks and make sure
that the jacks do not move.
Emergency Operate the emergency stop switches
stop system or levers and make sure that all of the
operations are disabled.
Emergency Operate  the machine by the
punip 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
the specific range.
Work range Operate the boom and make sure that | Measure each work radius of the platform
limit system | the work range limit system works | and make sure that the work radius is within
propetly. the specific range.
Pre-start Conduct the pre-start check by using
check system | the pre-start check switch and check
for any abnormalities.
Other Check the functions of other safety
safety devices | devices and make sure that they work
properly.
Other Engine Operate the engine start and stop
devices start/stop switches on the upper and the lower
system control panels and make sure that the
engine starts and stops properly.
Accelerator Operate the accelerator switch or
knob and make sure that the
accelerator works properly.
Outrigger Extend and retract each outrigger and
indicator make sure that the outrigger indicator

lamps turn on and off properly
corresponding to the extended length
of each outrigger.

8-9




Unit Item Monthly inspections Annual inspections
Other Boom Operate the boom automatic storage
devices automatic switch and make sure that the boom
storage is stowed on the boom rest properly.
system
Boom Operate the boom near the cabin or
interference the outriggers and make sure that the
limit system | boom movement stops before hitting
the cabin or outriggers.
Jack Operate the jack automatic setting
automatic switch and make sure that all of the
setting system | jacks are set up or stowed properly.
Auxiliary Check the auxiliary batteries for any
battery damage.
Check the auxiliary battery charging
system and make sure the system
works properly,
Hydraulic Check the hydraulic out-lets for oil | Check the Max. pressure of the hydraulic
out-lets leakage and any damage. out-lets and make sure that the pressure is
within the specific range.
AC power Check the AC power out-let for any
out-let damage.
Hydraulic Check the ultra-high pressure hose | Check the output pre-set pressure of the
booster for any damage. hydraulic booster and make sure that the
) pressure is within the specific range.
Operate the hydravlic booster and
check for oil leakage and the
functions.
Other devices | Check the other devices for damages
and functions
Decals Readability Check all of the decals for readability

and any damage.
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Conduct the withstand voltage tests on the insulated buckets and bucket liners.

For the test methods and the test interval, check the national or local regulations.

If no national or local regulation is available, conduct the withstand voltage tests every 6
months by applying the specific withstand voltage to the bucket and the bucket liner for 10
minutes.

Conduct the function tests annually with the machine being set on firm level ground.

Test Item Descriptions
Load test Damage, 1. Extend all of the outriggers fully, extend the jacks and make sure that all of the
function, jacks have made firm contact with the ground.
Abunormal 2. Load the platform with the rated load, operate the boom thoroughly from the
noise lower control and make sure that the boom moves smoothly without any
abnormal noise.
Caution: Do not allow any person on the platform.
3. Check the machine thoroughly and make sure that no damage is on the machine.
Load test | Damage, 1. Extend all of the outriggers fully, extend the jacks and make sure that all of the
on optional | function, jacks have made firm contact with the ground.
crane abnormal 2. Set up the crane, load the crane with the rated lifting weight, raise and lower the
noise, load several times and make sure the crane works smoothly without any
natural abnormal noise.
descent 3. Leave the crane with the rated weight loaded, and make sure that the load does
net descend.
Speed test | Boom 1. Step on the platform and retract the boom fully.
elevation (Only one person on the platform.)
speed 2. Raise and lower the boom to its full stroke, measure the boom rising and the
lowering speed (seconds/stroke) and make sure that the speed is within the
specific range.
Boom 1. Step on the platform and raise the boom fully.
telescope (Only one person on the platform.)
speed 2. Extend and retract the boom to its full stroke, measure the boom extending and
the retracting speed (seconds/stroke) and make sure that the speed is within the
specific range.
Boom 1. Step on the platform, retract the boom fully, then raise it fully.
rotation {Only one person on the platform.)
speed 2. Rotate the turntable 360 degrees CW and CCW, measure the rotation speed
{seconds/stroke) and make sure that the speed is within the specific range.
Platform Step on the platform, rotate the platform CW and CCW, measure the platform
rotation rotation speed (seconds/siroke), then make sure that the speed is within the specific
speed range. (Only one person on the platform.)
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Serial No.

Model | Spec No. Hour meter Date Inspector
The items marked (*) should be inspected only on the annual inspections.
Unit Item Results Remarks
PTO Oil level, contamination
0il leakage
Abnormal noise
Loose bolts and Nuts
Indicator lamp
Hydraulic 0il level, contamination Oil change interval:
oil reservoir Qil leakage Every 1,200 hours or one year.
Hydraulic Oil leakage Replacement interval:
filters Replacement Every 1,200 hours or one year.
Pump Loose bolts and nuts
drive shaft Wear, deformation
and coupling Lubrication
Hydraulic Loose bolts and nuts
pump Abnormal noise

Oil leakage

Chassis frame,
Sub-frame

Cracks, deformation

Cracks,
deformations

Sub-frame mounting
Bracket

Sub-frame mounting Looseness

bolts, nuts

Cracks.
deformation,
looseness

Counter weights
mounting bracket,
bolts, nuts

Outriggers,
Jacks

Cracks, deformations

Lubrication

Qil leakage

Jack cylinder | Natural descent

Rotation
bearing

Loose bolts and nuts

‘Wear, cracks

Lubrication

Rotation
gearbox

Loose bolts and nuts

0il leakage

Lubrication

(*) Back-lash between pinion and ring
gear  (Back-lush: 0.6 mm, 0.024 in)

Abnormal noise, movements

Gear oil change interval:
Every 1,200 hours or one year,

Turntable

Cracks, deformations

Loose bolts and nuts

Swivel joint

Loose bolts and nuts

Oil leakage

Lubrication

Boom

Cracks, deformations

Loose bolts and nuts

Qil leakage

Lubrication

Extension/retraction | Damage
wire rope {*} Tension
Electric cables, (*) Tension
Photo fiber cable

Wear pads () Wear

Abnormal noise, movements
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Unit

Item

Results

Remarks

Boom

Elevation cylinder Natural descent

Natural descent

Telescope cylinder

Serviceable limit of natural descent:
2 mm (0.08 in)/10 min,

Platform

Cracks, deformations

Loose bolts and nuts

Oil leakage

Abnormal noise, movements

Platform Function
levelling system

Crane

Winch rope Damage

Hook Cracks, deformations

Winch gear box | Oil level

Sub boom Cracks deformations

Loose bolts and nuts

il leakage

Abnormal noise, movements

Gear oil change interval:
Every 1,200 hours or one year.

Engine
power unit
(Option)

Engine oil level, contamination

Replacement of oil filter

Qil leakage

Cooling water level, contamination

Water leakage

Fan belt Wear, tension

Radiator hoses Damage

Alr cleaner . Blockage

Fuel filter Replacement

Hydraulic pump Oil leakage

Loose bolts and nuts

Abnormal noise, function

Battery
power unit
(Option)

Batteries | Electrolyte | Level

Leakage

(*) Specific
gravity

Damage on terminals

Looseness of tie-down bolts
and nuts

Battery charger Function

DC motor {*) Wear of brushes

Hydraulic pump 0il leakage

Loose bolts and nuts

Abunormal noise, functions

Specific gravity of electrolyte:
1.26 ~ 1.28 (at 20°C)

Relief valves

(*) Pre-set pressure

Control panels

Control switches, Damage

levers, Joy stick

controllers Functions

Indicator lamps Damage

ON/QOFF conditions

Safety devices

Jack interlock system Tunction

Boom interlock system Function

Emergency stop system Function

Function

Emergency pump

Moment limiter Function

(*) Work radius

Work range limit Function

system (*) Work radius

Pre-stait check system Function

Other safety devices Function
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Unit

Item

Results

Remarks

Other devices

Engine start/stop system

Function

Accelerator

Function

Outrigger indicator

ON/QFF
conditions

Boom automatic storage
system

Function

Boom interference limit
system

Funetion

Jack automatic setting
System

Function

Auxiliary Damage

battery Functions

of

battery charging system

Hydraulic

Qil leakage, damage

out-lets

(*) Pre-set pressure

AC power
out-let

Damage

Hydraulic
booster

Damage on ultra high
pressure hose

(*) Pre-set pressure

Other devices | Damage, function

Decals

Readability

se tests ¢

' Function tests check sheet

Test

Item

Results

Remarks

Load test

Function

Abnormal noise

Damage

Load test

on optional crane

Function

Abnormal noise

Natural descent

Damage

Speed test

Boom elevation

Up

Down

Boom telescope

QOut

in

Boom rotation

CW

CCW

Platform rotation | CW

CCw
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