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INTRODUCTION

This manual describes correct adjustment and servicing procedures
for SR210 Self-propelled aerial platform 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, partlcularly
for load-supporting and safety-related components.
X 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
1s 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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| SPECIFICATIONS

Model SR-210 ISR-700
Weight Overall weight 13,500 kgf 29,760 lbs
Max. ground contact pressure 0.78 kgf/cn’ 11 psi
Engine Model | A-4BG1T-PB04 <
Total displacement 4,329 cc 264 in’
QOutput power 100 ps/2,000 rpm 73.6 kw/2,000 rpm
Output torque 36.5 kgf-m/1,400 rpm | 264 ft-1b/1,400 rpm
Engine oil capacity 13 liters 3.43 gals
Cooling water capacity 16,5 liters 4.36 gals
Fuel tank capacity 230 liters” 00.8 gals
Engine speed 1,200~2,300 rpm <
Battery DC 12v /70 AHX?2 <
Platform Rated load 200 kef or 440 1bs  or
2 persons + Tools ( 40 kgf ) 2 persons + Tools { 88 Ibs )
Max. allowable side force | 41 kgt (400N ) 90 lbs
Inner dimensions 1,800 X 750X 1,120 mm | 5°117X2’6”"X3 ft 8 in
Rotation angle 180° <
Maximum floor height 20.8 meters 68 ft 9 in
‘Maximum working radius 19.0 meters 62 ft 4 in
Boom Boom length 8.28~19.96 meters 27 ft 2 in~65 ft 6 in
Boom angle -20~70 degrees <
Rotation angle 360° continuously <
Operational Elevation UpP 50+ 8 seconds / stroke <
Speed DOWN 558 seconds /stroke | <
Extension OUT 4517 seconds / stroke <
IN 40+ 6 seconds / stroke <
Rotation C. W. 758 seconds / 1 turn <
C.C.wW. 70+8 seconds /1 turn <
Travelling High | Forward | 15 *§ seconds /10 m 14 1§ seconds/ 10 yards
speed Reverse | 15 *§ seconds / 10 m 14 =8 seconds/ 10 yards
Mid Forward | 30 *}J seconds / 10m 27 13 secondg / 10 yards
speed | Reverse | 30 ¥ seconds/ 10m 27 1§ sec:ondsT /10 yards
Low | Forward | 60 *§ seconds/ 10m 55 *8 seconds / 10 yards
speed Reverse | 60 8 seconds / 10m 55 3 seconds/ 10 yards
Platform rotation | Right 20+ 4 seconds / stroke <
Left 20%4 seconds / stroke <
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Maximum allowable slope 5 degrees <
Gradeability 22 degrees (40%) <
Hydraulic Hydraulic oil Tank capacity 250 liters 66 gals
system Recommended oil | Shell Tellus oil 32 P
Hydraulic pump | Type Gear pump (Double) <
Discharge volume 40 + 40 cc/rev. 2.4 + 2.4 in’/rev
Pump speed 1,200~2,300 rpm e

Rated pressure

Main system
( Elevation, Extension
Rotation & Travelling )

210 2§ kgf/cm®

3,000 % psi

Sub system
( Platform rotation )

140 %3 kgf/cm®

2,000 13 psi
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The boom Assy consists of Ist boom, 2nd boom, 3rd boom, extension cylinder,
extension/retraction wire ropes, hydraulic plumbings, electric cables and

their sheaves.

The 2nd boom is extended or retracted by the Extension cylinder directly.
However, the 3rd boom is telescoped by the movement of 2nd boom through
extension/retraction wire ropes.

Fig:1

1. 1st boom. | 10. Set pin A. (for Extension cylinder)
2. 2nd boom. - 11. Set pin B. (for Extension cylinder)
3. 3rd boom. 12. Extention cylinder.
4. Extension wire rope. 13. Set pin. (for Roller)
5. Retraction wire rope. 14. Shider. N

~ 6. Lock-nut & Adjust-nut NO.1. 15. Slider.
7. Lock-nut & Adjust-nut NO.2. 16. Slider.
8. Sheave A.
9. Sheave B.

22
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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 slider and boom section,
* Specific clearance : 2.0mm or less. (0.08" or less)
2) If the clearance is not adequate, adjust the clearance by adding or reducing
the spacers installed under the each slider or by adjusting the screws.
NOTE: |
* Check each slider for wear, and replace if necessary.

* Apply a thread lock agent to the thread of each set screw for sliders
before setting, -

Recommended thread lock agent : 3'Bond._ 1374,
2. Bend of boom

1) Set the boom horizontally and extend it fully.

2) Visually check the bend of each boorm.

3) If the bend seems to be excessive, stretch a thread over
the bend accurately as shown in the figure below.

NOTE: If the bend measured exceeds the serviceable limit (9.5mm, 0.37%),
replace the boom. | -

| Fig:2 |

— el

"Bend \stretched thread

3. Dents, scratches.

Check the each boom for both dents and scratches thoroughly.
If any dent or scratch which exceeds the serviceable limit

(Lgngth : 30mm or more, Depth : 2mm or more) exsists, replace the boom.
(1.97" . (0.08")

4. Cracks.

Check each boom thoroughly for cracks.

For fine cracks, use "COLOR CHECK" or penetrant check.
* Pay special attention, when checking cach pin boss and welded part.

2-4
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- 3. Extension/Retraction wire ropes

After disassembling the boom, inspect 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. |

Fig:3 |
D a

Nominal diameter Serviceable limit

Retraction wire rope | ¢ 8mm (0.315") ¢ 7.76mm (0.306") or less

Extension wire rope ¢ 12mm (0.472") ¢ 11.64mm (0.458") or less

2) Check for broken wires. 4) If any kinks are observed, replace
If 3 or more wires of a wire rope  the wire rope.
are broken in a twist stroke, Also, an extremely deformed wire
replace the wire rope. | rope requires replacement,

Fig:6

3) Check wire ropes for rust. 5) Carefully check the end sections
If rust is evident around the inside of a wire rope, especially sections
of the wire rope, replace it. | - A and B. Replace the wire rope if

any defects are found.

Fig:7

Fig:5
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4. Tension of wire ropes

Extend/retract the boom for a full stroke, check for an
loose or stretched extension/retraction wire ropes.
If the wire ropes are loose, adjust their tensions as follows.

1) Retract boom fully and set it horizontally.
2)

y jerky movements caused by

Loosen both the lock-nuts and the Adjustment nuts NO.1® , which are located
on both sides of the top part of the 1st boom.

3) Lubricate the Adjustment nuts NO.1 with machine oil, and make sure that the
nuts turn smoothly on the threads.

4) Tighten both of the Adjustment nuts NO.1 . Do this alternatly
wrench, until the specified tightening torque is reached.

Specified tightening torque of Adjustment nuts NO.1:1.0~1.5kgf-m(7.2~10.8ft-1b) |
5) Check dimension A shown in the figure below, and make

using a torque

sure that it is 420 7¢mm.
(16525
If the mesurement of dimension A is less than420mm (/4.57) :

- Screw out Adjustment nuts NO.1 @ and screw in Adjustment nuts NO.2
@ until the specified dimension A is obtained.

If the mesurement of dimension A is more than 436mm (/5.9 ) :
- Screw out Adjustment nuts NO.2 @ and screw in Adjustment nuts NO.1
@ until the specified dimension A is obtained.
6) Extend/retract boom several times for a full stroke, and rech

| eck the tightening
torque of Adjustment.nuts NO.1, and dimension A, then secure the Adjustment
nuts with lock-nuts.

Adjustment nuts NQ.1

. . 1.0~1.5kgf-m
Retraction wire rope (7.2~10.8ft-1b)

3

\ Dimension A .
Extension wire rope 420 mm

1 Adjustment nuts NO.2 (f6, 51434
Lock nut

Note : Adjust the tension of wire ropes every 6 months.

26



S. Tension of electric cable

Apply tension on the each electric cable after adjusting the tension of
"Extension/Retraction wire ropes as follows,

It is advisable to apply the tension on each electric cable every 6 months or 600
working hours.

1) Position the boom horizontally, retract it fully, and check the tension of
the "Extension/Retraction wire ropes."
(Adjust the tension if necessary.)

2) Loosen the cable clamps at the top of the 3rd _'boom._

3) Pull each electric cable by applying 30~40kgf, and lock the cable with
the cable clamp. (66~88lbs) |

3rd boom

553
' 3

0~ 40kgf
(66~88lbs)

. Cable clamps

Note : Apply tension to the cables every ‘6 months.



The T.T.B. is mounted between the carrier-frame and the tumn-table,
it enables the turn-table to rotate freely over the carrier-frame.

Fig:]
X 35.9~48.5kg-m
(240~ 750 F2-1B)
4 .
E Turn table. | | ?

(240 ~ 350 T1-1p) WA
\ N\
' N Y
N
hy b
NN

-t A Y hY B
_ ; :: W
Ring gear. ] ; a :
s \
'  / Y N
A/ I A
—— 0y N
< »

V_/‘
Carrier-frame
i

1. Inspection procedures.

1. Check anchor bolts and nuts for any looseness, omissions or any other damage.
a. Loose bolts should be removed and checked for damaged threads and
deformation. . |
b. When resetting anchor bolts or nuts, apply thread lock agent to the threads.
-Recommended thread lock agent : 3 Bond 1374,
c. Tighten anchor bolts and nuts to the specified tightening torque.
-Specified tightening torque : 35.9-48.5 kg-m (260~350 ft-1b),

- 2-8



NOTE : Before removing anchor bolts or nuts, use a gas bunner to heat them
until they are red hot. This will remove the thread lock agent applied on
the thread of each bolt and nut.

2. Check ring gear for cracks, scorings and any other damage.

For any fine cracks, use a penetrant check such as a color check.

3. Check the back-lash between the ring gear of T.T.B. and the drive pinion of

Rotation gear box.

-Standerd back-lash : 0.6mm (0.024") or less. |

NOTE : To measure the value of back-lash, rotate turn-table and crush a lead-
wire between the ring gear and the drive” pinion, then measure the thick-
ness of the crushed lead-wire.

When the back-lash is not within the the tolerance, adjust it by moving
| the position of rotation gear box.
4. Check the free-play between inner and outer races of T.T.B..
To check the free-play, use the following steps.

Fig:2

L 1.50mm (2")
Turn-table

T.T.B.

Carrier-frame

a. Set a dial gauge between the turn-table and the carrier-frame, as shown in
Fig : 2, |

b. Retract and raise the boom fully (with minimum boom length and maximum
boom angle), and set the pointer of the dial gauge at "ZERQ".

¢. Lower the boom, set it horizontally and extend it fully, then re-check
the dial gauge. |
The reading of the dial gauge is the value of free-play.

-Standard free-play : 0.9mm (0.035"). | h
-Limit of free-play : 3.0mm (0.118").
NOTE
The T.T.B. with free-play in excess of the limit 3.0mm (0.118") should be
replaced.

.29



7L.1-00920

Apply grease
. On wWorm gear

Tightening torque
10~13.5kgf-m
(7298 fi-1b) . .
Tightening torque
10~13.5kgf-m
(72~98 ft-1b)
(Apply "Lock tight")

2-10
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When repairing, servcing or overhauling the hydraulic system, take the following
into consideration.,

1. When disconnecting plumbing.
a. Prepare a suitable container to catch the draining oil.
b. Put "MATCH MARKS" on each part before disconnecting. This will make
recoginition on the time of reconnection easier. |
Use double spanners as not to damage the plumbing and components.
d. Clean the plumbing or components out before disconnection, to prevent
foreign particles from entering into the hydraulic system.
€. Install proper plugs to the disconnected plumbing or components, to prevent

foreign particles from entering into the hydraulic system.
2. When connecting the plumbing.
a. Check the "MATCH MARKS" made on disconnection to avoid incorrect
connections.

b. Clean the connecting plumbing, to prevent foreign particles from entering into
the hydraulic system.,

¢. When connecting the TP adaptors, wind scal-tape at least one and a half times
around the threads.

d. Use double spanners when tightening the connectors,

3. When assembling or disassembling hydraulic components,

a. Put proper plugs onto the openings of oil passages 'to prevent foreign particles
entering into the components.

b. Before disassembling, clean the component thoroughly with a solvent and
compressed air.

c. Clean each disassembled part with solvent thoroughly. This will ensure easier
check-up procedures, and prevent the introduction of foreign particles.

d. When assembling 0 rings or packings, apply a little grease or lubricate them
with hydraulic oil. |

€. When installing taper plugs, wind seal-tape at least one and a half times
around the threads. |
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It should be noted that hydraulic system failures are often caused by defective
hydraulic oil whichin turn is caused by improper maintenance.

To insure maximum utilization, the followings should be observed.
1) Oil temperature should be below 70° and ideally below 60°c (140°F), as heat
causes earlier oxidation.

On the other hand when the oil is very cold, a warm-up period is recommended
before operation.

2) Regularly check for contaminants in the hydraulic oil.
Contaminants in the oil may speed up the oxidation process.
3) Avoid introduction of water into the hydraulic system, as water will cause

additives to deteriorate and if the amount of water is sufficiently large, it will
cause the oil to emulsify.

4) As a rule, do not mix oils from different maufacturers.

Furthermore, do not mix oils of the same make if they have different product
names or viscosity differences.

Improper mixing will cause the additives to deteriorate.

5) Eliminate oil leakage as much as possible from the hydraulic component and
its plumbings.

6) Make it a habit to check the oil regularly.

Guidelines for oil change.

An oil change should be carried out every 1,200 working hours or on an annual
basis.

(For new Machine : After 300 working hours or 3 months use.)

In the meantime, take a small amount of oil from the oil reservoir, and conduct
the following inspections and tests.

1) Visually compare the sample taken from the oil reservoir, and a fresh, unused
sample. ‘

- Color -
As the oil deteriorates, the color becomes darker and less clear.
If the oil is milky, let it settle for about 10 hours, then observe. ~

a) If there is little or no change to the milky oil, the cause is water mixed
into the oil.

In this case a complete oil-change is necessary.



b) If the oil and water seperate, this indicates that the water has been
introduced to the hydraulic system a short time ago. It can be reused after
taking out water.

“¢) If the oil becomes clear with no water at the bottom of the container,
it is an indication that air has been mixed into the oil.
- Access the cause of the air.
- Smell - |
If the oil has a strong pungent odor, it is an indication that the deterioration
has progressed to a point where an oil-change is needed.
- Contaminants -
If suspended contaminants are introduced to the hydraulic oil, leave the sample = -

for 1 to 2 days and gather sediments for further tests of the development of
contaminants.

2) Analytical tests. |
Test the hydraulic oil for viscosity, water content, oxidation, contaminants, etc,

Test for Shell Tellus 32 Shell Tellus T15
Contamination . Within NAS Class 12.

Water content (%) Less than 0.5%.

Oxidation (mgKOH/g). 0.4mgKOH/g. .

Viscosity (cst) 32 cst. 15 cst.

(at 40°c)

Suction strainer,
Be sure to clean suction strainer at the time of an oil change.

Wash and clean the strainer in kerosene or a similar solvent, then air-blast it
from the inside.

Oil filters. ‘ |
Regulary replace the filter element. If the machine is new, replace the element
after 300 working hours or 3 months use, |

Thereafter, replace it every 1,200 working hours .or on an annual basis.
(The element should also be replaced at the time of an oil change.)

"~
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The oil reservoir consists of such components as shown in the figure below,
and supplies hydraulic oil to the whole hydraulic system.

Capacity «oseoresemmiinnennenn £50 liters (44 gals)

Recommended oil e Shell Tellus oil 32

Oil filler cap

Plate — |
A
0 _
. e T ﬂl& il
i < 7 Oil level gauge
il :
i :
FI :
i
! E Oil return pipe
Suction strainer ' 4
\ :
| N '
: N
IF 5

. -
! o b i
- Oil out-let port / \ Oil drain plug

Oil change interval
- Every 1,200 hours or annually

- For a new machine, the first ojl change should be carried out after 300 hours
or 3 months use.

Note
- When checking oil level, retract and lower the boom fully.
- Clean "Suction strainer” and replace "In-line filter", ~
when changing the hydraulic 6il.
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The in-line filter is installed at the outlet line of the hydraulic pump to eliminate

the contaminants contained in the hydraulic oil.

Replacement interval : Every 1,200 working hours or annually.
(of filter element)

NOTE : The first replacement of the filter element for. new machme should be
carried out after 300 workmg hours or 3 months use.

Indi cetor
Back up }'iﬁg
0 ring

Body

O ring

Pa’p er element
Sth;

0 rinj |
Back up ring
Lase o
0 )r,;r},ﬂ
plag

]
9

T
Ty

.
o

NOTE : Do not reuse "Ormg" and "Back up ring",
when removcd once. .




The pump is driven by engine directly, and supplies pressurized oil to hydraulic system

Type veemininiiieiniririieeen, Gear pump (Double)

Discharge volume ... 0 + 40 cefrev (2,44 2.4 in¥/rev)
Rated pressure «weeeeeenens, 210kgf/enf (3,000 PSI)

Rotating direction -.......... Clock wise

Fly wheel cover

Hydraulic pump



The main control valve is a "Soleniod Operated Proportional Type" and controls the
following hydraulic systems.

1. Elevation system.
2. Extension system.
3. Rotation system.

4, Travel system.

When the main control valve is operated by the control levers (or Potentio meters)

located at upper control box, the main spools of the valve are shifted proportionally
in accordance with the operated value of the control levers.

Thus, the flow which is supplied to the each hydraulic actuator is controlled
proportionally. | |

On the other hand, when the main control valve is operated by the control switches

located at the lower control box, the valve is operated as a conventional solenoid
valve,

* Rated pressure.
at P, A, B ports : 250 kg/cnf. (3,555 PSI)

at T port : 10 kg/crf. (140 PSD
* Solenoid. .

Rated voltage : DC 24 V

Rated current : 650 mA

Resistance . 30 O

Manual over-ride pin - : A.B port (Actuator port)
' ~‘ Sectional
= PC valve
Iz

; for "Rotatiog"

Main relief V/ ”

>
/ \ for "Elevation"
Entry Block

P port
T port

for "Extension™

PC valve

for "Trave]"



1. Illustrations

Main control valve NO.1 (R12-R2035) Main control valve NO.2 (R12-R2036)
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2. Sectional drawings

o |
? c
——
= Plunger
@yl ? ~ Oriffice
i, | | f /
:ioob:g°°n..°°nui° b /
H] H 1
i @2 ;'f f o) ".E ) /
ol @ /
1 ! 1 1 [ %
o I ﬂﬁtr\’zj /
: — \ /ﬂ
A= Shuttle valve Detail of port relief V
Solenoid Sectional PC valve Plunger :Spring - Solenoid ‘ |
. ' / o Bod Port relief V
g Body | Y
L A —— B / B2\
| L1 I i
" X
™ e -~ 5
W o~ ,
I\—-\::“ '\Q' = T l, 0 Oj r -
O or J P U Y7 S Pilot valve Q, =‘
e 5 Assy — \u{&,‘ T N
L &= Tk l il L=
W S TN TE T =
Spring e Pilot body /—} : —
Main spool : P aqay Spri \
poo pring . O —"
A - A section ‘ Y \
. Spacer
Flunger . . Plunger iPopet valve
Spring L. S | Main relief valve Spring  Spring
AN Q;' I._O . /
— - _ .
e _
[P 12 S BT
{ : -
X X
. v ' k _
X - X section ‘O; O}

PC valve

B - B section

Detail of Main relief V

/
|
. F & | _— Push rod
" _ e
b
I3 i ap |
N T
Piston
P ——— -
:
‘ Spring
A

Detail of pilot valve
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3. Trouble shooting

Trouble

Check point

Result

Cause

Remedy

Inoperative actuator or
Operational speed of the actuator
is too slow.

Check the "GAIN voltage" at
"Valve control unit",

No "GAIN voltage"
is obtained,

Defective "Potentio meter" or "Control switch".

Replace the "Potenio meter" or "Control switch".
P

Inadequate adjustment of "GAIN voltage".

Readjust the "GAIN voltage" at the "Valve control
unit".

Defective "Valve control unit".

Replace the "Valve control unit".

Defective electric wirings.

Repair the electric wirings.

"GAIN voltage" is too low.

Battery voltage is too low.

Charge or replace the battery.

Inadequate adjustment of "GAIN voltage".

Readjust the "GAIN voltage" at the "Valve control

untt”,

In case the "GAIN voltage" is
normal, press the "Manual over-ride
pin" installed on "Solenoid".

Actuator is operative.

Defective solenoid,

Replacc the solenocid.

Sticked '"Piston" in '"Pilot valve"
installed under the "Solenoid".

Clean or replace the "Pilot valve".

Actuator is not operative,

Sticked "Main spool" or '"Valves" caused by
contaminated hydranlic oil.

Clean the hydraulic system, and replace the hydraulic
oil. : '

"PC valve" is sticked and the unloading
pressure is not obtained.

Clean or replace the "PC valve".

Sticked "Pilot valve' installted under
the "Solenoid".

Clean or replace the "Pilot valve".

Sticked "Main spool".

| Clean or replace the "Main control valve Assy".

Sticked "Sectional PC wvalve'.

Clean or replace the "Sectional PC valve",

Defective "Springs".

Replace the "Springs".

Clogged "Orifice".

Clean or replace the "Orifice".

Distorted ""Valve body" caused by improper
mounting.

Remount or replace the ."Main. control valve",

Operational speed is too fast,

when operating control lever slightly.

Check the "NULL voltage" at
'"Valve control unit".

"NULL voltage" is

too high.

Inadequate adjustment of "NULL voltage".

Readjust the "NULL voltage" at the "Vaive control

unit",

Actuator haunts, after overhauling
hydraulic system.

Air is in the hydraulic system.

Bleed air by operating actuator several times".

Loosen the "Air bleed screw" installed on "Solenoid",
and bleed air.

Actuator is powerless.

Check the "MAX. pressure'.

"MAX. pressure" is
too low.

Improper adjustment of '"Relief valve".

Readjust the "Relief valve'.

"PC valve"” is loose.

Tighten the "PC valve".

Erratic hydraulic pressure, or
higher pressure is not achieved.

Disassemble the "Relief & PC valves".

Defective spring,

Replace the spring.

Wormn out "Poppet”" or "Poppet seat".

Replace the "Relief" or "PC valve".

Sticked "Plunger".

Clean or replace the "Relief" or "PC valve".
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302-06303A

PLATFORM ROTATION SOLENOID VALVE

This valve is controlled electrically by the platform rotation switch
located at the upper control box.

Manual over-ride pin

@ BOdy SOL . af— | SOL.b
(7 [Spring seat| N

O—ring S _T_ =

QO —ring 7 P

@D [Spring \ o\ ) (]

Sol.a

™~ 3
i
3

Sol.b
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PRIORITY VALVE

The priority valve maintains the flow which comes out of the "PF port" at the
constant level, regardless of any variation to the volume of pump discharge.
While the rest of the pump discharge volume is by-passed through the "EF port",

The relief valve incorporated in the valve is for limiting the maximum hydraulic
pressure for the "PF port". |

system are both limited by the priority valve. This is because the system is supplied
with hydraulic power through the "PF port". |
* Rated pressure : 140 kg/cif. (2,000 PSID)
* Constant flow : 8 liters/min. (2.1 gals/min)
(at PF port)
* Relief valves (P3)
Adjustable pressure range : 90~140 kg/crf. (1,280~2,000 PSI
Pre-set pressure : 140 kg/cf, (2,000 PSI)

For SR—123,I the flow and the maximum hydraulic pressure of the Platform swing

Relief valve  Lock nut

~IN T

PF

=y
— ]

o J _ . .
‘ v Adjustment
EF ) 1 2 a g screw
= —QECEYEG (Relief valve)
15 16 17
%

iba

5 6 7 8 9 10

NOTE : Refer to ADJUSTMENT SECTION to adjust. the Relief valve,
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[ SWIVEL JOINT

- The swivel joint is installed at the rotation center of the turntable to supply
pressurized oil to the ""Travel motors".

Fig:1

1 | Case

2 | Shaft

3 | Spacer

4 | Snap ring
5 | O ring

6 | Spacer

Tz

407-01897

1. Remove snap ting @ and spacer ®.
2. Press out the shaft @ from the case @) using a hydraulic press.
(or pull the shaft @ out of the case (D using gear puller as shown in Fig:3.)

Fig:3 ﬂ

Remove the spacer ® from the shaft.
4. Remove all of the O rings from the shaft.

»

1. Check case (D and shaft @ for excessive wear, cracks, scorings, and

any other damage.
2. Check the clearance between case (D and shaft ). '
-If the clearance exceeds the limit, replace the shaft or the case.

Limit of clearance : 0.4mm (0.016").

3. Check cach groove on case D and shaft @ for ridges, and sharp edges.

-Ridges and sharp edges should be removed before installing O rings,
as such faults may cause damage to the O rings.

Assemble in the reverse order of disassembly, paying particular attention
to the following points,

-Do not reuse O rings.

-Apply a slight amount of grease to O rings before installation.
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ROTATION MOTOR UNIT

This unit consists of such major component as a hydraulic motor with brai\e

a brake valve and a reduction gear box as shown 1n the figure.
Reduction gear box ———Pm

I

|

Dr-— l—‘ M~ L
B port Hydraulic motor with brake --——s-l l_% -0 L]__ Pilot
|
2-PF1/4-19 PTiz4-19  Pilol port | L_;;_Q_{)___ |

. O-ring port S A |
»¢ Hydraulic motor r “

TYPC.evirevnenaiiinnnn Orbit type Brake valve s "‘é* |

Rated pressure.......... 210 kgf/end (3000 psi) — 7 é}_ |

Discharge volume......159 cm*/rev. (9.7 in’/rev.) | |
¢ Reduction gear box _ A __B_

Type..covvvviinninnann. Planctary gear ‘@“* T } |

Reduction ratio......... 1/29.368

Gear oil.......... e ISO VG100~150 --- 0. 6 litters (0.16 gallons)

X Brake valve N i o '
- Preset pressure.......... 50 kgf/ent (700 psi) A port PF1/4-19  Drainport
PT3/8 Oil level plug
— +
E_/— \ I f@ -1 3 [ ,
[ o \ 1 )’\’:’.1}{{&
=== | — i 2000\
gl IR —"q e T s 2 e sl -
-t | \ \ | / i
i i \ ~0 :

O ~_D

2-PT3,/8 Qi filler plug (upper)
Oil drain plug (lower)

y//41{=, 1 ' 3-15



R21-R3001

[ TRAVEL MOTOR UNIT

This unit consists of such major components as the hydraulic motor,
the reduction gear box, the counterbalance valve and the parking brake
as shown in the figure below.

X Hydraulic motor

Type..oooeviniinn.. Plunger type
Rated pressure..........210 kgf/enf (3000 psi)
Discharge volume......104.8/51.1 cc/rev. (6.39/3.12 in%/rev.)
Speed selection.......... 2 stages
X Reduction gear box
Type.ooviiiiniai. Planetary gear
Reduction ratio......... 74.2 -
Gearoil.................. SAE 90 --- 4.7 litters (1.24 gallons)

|

Sy
O]
4—-PT1

/'8
P1~P4 pressure
gauge port

L L
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¢

SINGLE HOLDING VALVE (for Elevation Cylinder)]

This valve is mounted on the Elevation Cylinder to prevent “Natural descent”

of the cylinder caused by the gravity of boom and platform.

NOTE : “Natural descent of the cylinder” is a phenomenon that the hydraulic
cylinder is extended or retracted due to the external force exerted.
Max. allowable pressure : 250 kgf/a’ (3555 psi)
Maximum flow : 60 L./ m (15.8 gallon/ m)

Check valve cracking pressure : 2 kgf/a® (18 psi)

=i s

1Tl

|
an v N
NP i  —_

(@

3020000001

No. ‘Description No. Description
1 | Body 7 | Orifice '
2 | Holding valve: 8§ | Plug
3 | Check valve 9 | Flange
4 | Piston 10 |} Cap screw
5 | Piston assembly 11 | O-ring
6 |O-ring 12 | Pilot check valve
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1. Inspection procedures

1. Check the external oil leakage thoroughly.
2. Check the internal oil leakage, using the following steps.

(Internal oil leakage can be inspected by checking the "Natural descent"
of the elevation cylinder.)

1) Park the machine on an area of firm level ground.:
2) Start the machine, and position the boom, so that the boom angle is set at
around 45degrees. |

3) Stop the engine, then put a mark on the piston rod of elevation cylinder
as shown in Fig: 2.

Caution : Take care when marking the piston rod so as not to damage it.

Fig:2

>

Al
(after 10 minutes)

Elevation
cylinder

4) After marking the rod, measure the dimension A (as shown in Fig: 2),
then leave it for 10 minutes.

5) After 10 minutes, measure the dimension A' between
and the edge of cylinder tube as shown in Fig: 2.
A—A'=Natural descent of elevation cylinder.

Serviceable limit-----.--. 2mm/10minutes. (0.08'/10min)
6) If-the "Natural descent” exceeds the limit (2mm/10min), check the single:
holding valve and the elevation' cylinder for internal oil leakage.

the mark made in step 3

NOTE : To indentify which has internal oil leakage (the single holding valve or
| the elevation cylinder), reter to the following steps.
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1) Under the condition that the elevation cylinder is

of boom and platform, disconnect the hydraulic h
the single holding valve.

2) If hydraulic oil drips continuously from port—A of the single holding valve,
this indicates internal oil leakage from the single holding valve.

However, if the oil-drips stop after a while, this indicates tha
has internal oil leakage.

loaded with the gravities
0se connected to port—A at

t elevation cylinder

Caution : Before disconnecting the hydraulic hose, make sure to support the boom
using such as crane to prevent the boomi from unexpected descent.
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EXTENSION CYLINDER

22

6

o
—

Tightening torque
581 13 kgf-m
(420 £ 94 ft-1b)

7)0(9)(8)(4 5@? |

Lock set screw by "Center punch" after tightening

Tightening torque
105 £ 10 kgf-m
(760 £ 70 ft-Ib)

! | T ',-’ 5 /Iﬂs.

4}

303-03582B

ks

—

Cylinder tube

Piston rod

Cylinder head

Bushing

U ring

Back-up ring

Dust seal

O ring

Wi NN o] el wo

O ring

(5
(=]

Lock plate

[a—
S

Spacer

[y
b

"Piston

J—
W

U ring

[S-—
B

Back-up ring

s
Ln

Wear ring

i
N

O ring

—t
~J

Back-up ring

—
o0

Set screw

—
o

Double holding valve

)
©

Bolt

[
P

Spring washer
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[ DOUBLE HOLDING VALVE (for Extension Cylinder)

The double holding valve is mounted on the Extension cylinder, since the cylinder
tends to extend or retract due to the gravities of boom and platform.

I3

Fig:1

@

| » Double ~
, I | -—//Holding valve,
Al I T

]
!
. Extension cylinder.

W

AN
Rt e | g . s || w— —
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- 1. Inspection procedures

1. Check the external oil leakage thoroughly.
2. Check the internal oil leakage, using the following steps.

(Internal oil leakage is inspected by checking the "Natural descent"
of the Extension cylinder.)

1) Park the machine on an area of firm level ground.
2) Extend the boom by about 1 meter, and raise jt fully.
3) Stop the engine, and put a mark on the 2nd boom as shown in fig: 2 below.

Fig:2

Mark.

Er
1st (after 10 minutes)
boom ‘

4) Measure the Dimension B as shown in Fig : 2 above.
then, leave it for 10 minutes.

5) After 10 minutes, measure the Dimension B' as shown in Fig: 2.
* B—B'=Natural descent of extension cylinder,
* Serviceable limit.---.-...2mm/10min. (0.08"/10min)
6) If the "Natural descent" exceeds the Serviceable limit, further check the internal

oil leakage of the Double holding valve or Extension cylinder by refering to the
clause of SINGLE HOLDING VALVE. (for Elevation cylinder)

~



The system maintains the platform at its level position automatically, regardless of
boom's vertical movements. |

It consists of Upper, and lower levelling cylinders, Double pilot check valve,
Platform level solenoid valve, and Combination valve as shown in the figure below.

Fig:1

Lower levelling cylinder.

Down ward

Upper levelling cylinder.

Platform
lefvel sol. V.

‘\j; Double pilot check valve

from:
Main
control
valve

g
-

to:
Extension
cylinder

230kef/cif -
(3,270PSI)

Combination valve

Lower levelling cylinder

- 3-24



L. Note on function

Two levelling cylinders are in place, as shown in Fig: 1,
When the boom is lowered, the Lower levelling cylinder is retracted and the

hydraulic oil in the bottom room of the cylinder flows into the bottom room of
Upper levelling cylinder.

The sizes of the both levelling cylinders are exactly same.
Therefore, the Upper levelling cylinder extends simultaneously with the retraction
of the Lower levelling cylinder.

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

When the boom is raised, the levelling cylinders work in an exactly opposite
fashion to that described above. |

2. Inspection procedures

1. Tilt of platform. . _
Perform elevation and extension operations several times, and check that
the platform always stays level.
If the platform does not stay level, check the levelling system as follows.
1) Thoroughly check the system for external oil leakage.

2) Bleed air from the. platform levelling system. (refer to the "Air bleeding
procedures" on the next page.)

3) Check the internal oil leakage of the "Combination valve",

Make sure the two stop valves on the combination valve are closed firmly.
4) Check the internal oil leakage of the "Double pilot check valve", |

5) Check the internal oil leakage of the "Upper and Lower levelling cylinders."

2. Natural descent,

Load the platform with its maximum load (200kg), then visually check for any
sign of the platform tilting downward,  @40lbs)

If the platform descends naturally, thoroughly check the levelling syste for
external oil leakage, Then chetk for internal
listed below.

* Double pilot check valve.
* Combination valve.

* Upper and lower levelling cylinders.

oil leakage in the components



3. Adjustment of platform level

CAUTION:
*Do not attempt the following procedures, when the platform is loaded.
% Operated the machine at the "Lower control", when carrying out the adjustment.

Fig:3

DOWNWARD

1. If the platform is tilted downward. |
1) Retract boom fully, and set it horizontally. -
2) Open the two "Stop valves" located at "Lower  control",
3) Operate the "Extension. switch" to "IN", and move the platform upward.
4) When the platform gets its level, return the control switch to its neutral,
and close the "Stop valves" firmly.
5) Operate the machine thoroughly at the "Lower control", and make certain
that the platform always stays level.
2. If the platform is tilted upward.
1) Retract boom fully, and set it horizontally.
2) Open the two "Stop valves" located at "Lower control",
3) Operate the "Extension switch" to "OUT", and move the platform downward.
4) When the platform gets its level, return the control switch to its neutral, and

- close the "Stop valves" firmly. b

5) Operate the machine thoroug‘hly at the "Lower control", and make certain
that the platform always stays level.
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4, Air bleeding procedures

Caution:
* When bleeding air, always operate the machine from the lower control panel.
* Always unload the platform completely, before carrying out these procedures.
1. Retract the boom fully and position it horizontally. |
2. Fully open the two stop valves installed on the combination valve.
3. Switch the "Extension switch" to "IN" and tilt the platform fully upward.
4. Now switch the "Extension switch" to "OUT" and tilt the platform

fully downward.
5. Perform the above steps 3 and 4 several times (3~4times).

6. Return the platform to its level position, and firmly close the two stop valves.

Fig:3

UPWARD \

L. ]

DOWNWARD
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4

[ DOUBLE PILOT CHECK VALVE (for Upper Leveling Cylinder)

This valve is mounted on the Upper levelling cylinder.
It confines the hydraulic oil into the Upper levelling cylinder to keep the platform

level n an emergency situation such as hydraulic line failure.

1 | Valve housing 6 | O ring 11 | Spring

2| Plug 7 | Back-up ring 12 | Spring guide
3| Plug 8 | Gasket 13| O ring

4| O ring 9 | Valve seat 14} Plug

5 | Piston 10 15 Plug

Check valve

10

3-30 .
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302-02923A

- | _LCOMBINATION VAL VE (for Platform Leveling system)

This valve consists of two Stop valves used for adjusting platform level, and two

Relief valves Which_' release excessively high pressure built up in the hydraulic
circuit of the levelling system.

\ |
Ci

' Sto;ﬁ valve

NOTE : Relief valves are not adjustable

B
B:

2

—
|
.. _J

elief valves

(230kg/cnf, 3,270 PSI)
T
Y

Ve
)

Stop valve




302-06303A .

:
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This valve is operated by the platform level switch to adjust the level
of the platform.

Red

o Blue© f/m
I }_‘“‘L @gﬁ{

AT

_ _ Sol.a Solb
L J
\Manual over-ride pin

- Sol.a Sol.b’
@ [Body B e < W SENPAN
(@D |Spring seat ey [ —
O—ring "””-’.’}'
9 [O—ring
@ Spring

. A B
AN NI. A
Sola| / L[] >< \ | Sol.b
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302-02909A

(for Platform Leveling System)

This valve confines the hydraulic oil to the platform levelling system to maintain
the level of platform.

M B
@ | \O<\ /’O '
. T,,\\\a
| Al B
Q C? Al @? Bi
; .
q’aL_-_,.H
A : ™
/ : J |/

Valve housing

Valve seat
Check valve

Piston

Plug

O ring

Spring
Gasket

DV |~ AW =
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302-06215

| TRAVEL SPEED SELECTOR VALVE

This valve is operated by solenoid, and is controlled electricallly by
the accelerator switch located at the upper control box.
When the switch is positioned to “High”, this valve is switched over

and hydraulic pressures are led to the travel motor to make it travel
at “High speed”,

Manual override pin ”'

) i sal.a
.

Il At

L il ' “

/ .. T A -
TtT T T |

P T
WITH CROSSOVER FPOSITION
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ELECTRIC SECTION
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R21-N5008A

UPPER CONTROL BOX
S F6 Spare (10A)
//FS Working light (5A)
g/ F4 Accelerator (3A).

/

Hom s/w Platform swing, level &

Platform rotation s/w F3 Emergency pump (10A)

Platform level s/w

Accelerator s/w

Emergency pump s/w d y ! ' : N:Z Engine start (3A)
———EZRCY pump - A Working light s/w F1 Hom (10A)
Rotation control lever ‘ . : . _
Extension control lever X ' /o : Fuse Holder Detail
Elevation control lever T ‘ ~ i
Travel(L) control lever s A
> '3—// ol -, d »
Travel(R) control lever - - ,‘p/‘;])’] R bt
Fuel level LED 2'd y (? } :
Tilt warning LED P \, /DJ Fuse holder
Emergency stop s/w ; \ ) e ) Lever potentiometer Tilt warning buzzer
Engine start s/w v Y /// N . . //

- . 13% H} EF 2L O=0m

| 1l ] T LF "

' b =

Power LED | / i%\ | |
/ Inside view of control panel \_Connectors

Connectors

Control board
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614-06557C
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The lever potentiometer consists of two parts. One which functions as a switch
and one which controls variations of resistance. These two parts are operated -
simultaneously by the control lever. |

The "OFF" section of the switch extends 4° to ejther side of the lever's central
position. The switch will be turned "ON" when the lever is inclined in excess
of 4° to either side. |

The "OFF" section of the resistance control extends 5 to either side, and from
there the resistance (2k{)) is varied as the control lever is inclined.
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The board is installed in the "Upper control box".
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The main key switch is located on the Lower control box.
This supplies power to the "Upper"” or "Lower" control,
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R21-N5010E

INTERFACE BOARD .
( with CE/US selector switch )

The interface board is located in the lower control box to control the electric system.

Set the switches, SW1 and SW2 according to the machine as follows.
Machine for CE (Europe) ——» Set the switches to CE side.
Machine for USA & AUS  ———p _Set the switches to US side.
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To : Metal connector for optional
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R21-N5011C

|

The interface board is located in the lower control box to control the electric system

"""""""" ( without CE/US selector switch )
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~ The CPU board incorporated in the lower éOiitrOl"bo'x'autorﬁétibélly"c_bn'tr()ls o
the actuating speed of “Elevation”, “Extension”, “Rotation” and “Travelling”
according to the signals sent form the boom angle and length sensors.
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1. Note on function of CPU board (1/2)

Inter{ace board

CPU boayd (ENZ)

4-13
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.. 2; Note on function of CPU board (2/2)
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"VALVE CONTROL UNIT

The Valve control unit is installed within the electric circuit between the "Potentio
meters" (or control switches) and the "Solenoids” of the main control valve.

When the Valve control unit inputs "Voltage variation" (sent from Potentiometer),

it converts this "Voltage variation" into the "Ampare variation", and outputs it to the

"Solenoids" of the main control valve.

Thus, the proportional operation of main control valve is achieved, when the poten-

tio meter is operated at the upper control.

However, in case the "Control switch" is operated at the lower control, the main
control valve is actuated as a conventional solenoid valve, since the control switch
does not output "Voltage variation", which is necessary for proportional operation.

1. Specification

3. External view
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4. Function of valve control unit

Potentio meter

Contrel switch

Upper tontro |

Capcel Fw

— Input Valve control unit Output
I Foot s A
r - - PV JREA .
UA {ﬂ;? Solencid - A C?!,ft[m“ﬁ siﬁ,m/s -ﬁar
selection actpaling " Buzz ey’
) ug ~ ffFV Circen & " B Autematst acceleration
E' ’ 6@“ FIEV REB 5)’55'6#1‘”.
R ! LED (Red) ” -
% .“mbr
) )
> s < E’Péhﬂw) -
Yar
Sl
"
S - _ A s
Y
- '
~ 4 VBT' . ]
SHA | o— < A %sg}
3 e V- -
St | ! | | )
%. { O—3 l ﬁA -—-L
2 B o IRB :
N A = =
/ Main control vilve
(f’m pertional contre Y)
Emergency
stop Sigial S =TF
1247V . 4 o B
T = -0
I

Aness
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5. Function of trimmers and LEDs

Trimer (Tr)~T) < Trimmers for adjusting "Operational speed" obtained when the "Control switches" on the "Lower -
| control" are operated.

1')' J’r Tl’ Tr Tl‘ W
c’ !av ouT Q up
CH-! CH-2 cH-3 j CH-4 cH-¢ oo |
| ] e TN LT The LEDs on "Valve control unit” turns ON/OFF as shown in the table below.
éOQoz OuiOCuz Owa|OC2 OusiOCwz - Oues]OC0wz - Oues T
o] lfwe] s frz] | " Channel{ LED .
El l@ !E] = o ‘ , NO. II:IO. (;)lzr S— O.N/OCF:‘V Conclhtlons. __ Remarks
: e} fra] -+ |fg] I _ D1 e ,» when "Rotation C.W." selector input signa '
a )| a | ket f3] b 3] kel CH-1 D2 | Red ON, when "Rotation C.C.W.", selector input signal LEDs for "Input
[Fi3 | [Fi] 70 1] . : © exists. selector signals"”
[F7] [rz) 2] = {71] ' 5 ID1 | Red ON, when "Extetion OUT", selector input signal |
d . b 3 r E] CH-2 exists.
| E N E . E} 7 E] E' 3 ID2 | Red ON, when "Extetion IN selector input SIgnal
i w. C,ewi OUT heY ; vy Pown | FWD "REV :Fwp REV ! _ exists. _ .
Rotation Extension Elevation Travel (ka;ht) Travel (Leﬂ) B : D1 | Red OI.\I when "Elevation UP", selector input signal
s : T T SRR - CH-3 EXISIS. [0 . " H H
e L R R | ID2 | Red g{l‘itt:vhen Elevation DOWN", selector input signal

ON, when "Travelling (Right) FWD" selector input

ILD1 | Red | .
signal exists.

_ 1 F e T _ 1 CH-4 ON, when "Travelling (Right) REW" selector input
N . . LD2 | Red Ee
Dither trimmer " 1<l g 7 RE , ‘ e signal exists.
' : : _ ' ON, when "Travelling (Left) FWD" selector input
~J-bt1 tb2 LD3 ¥ CH.5 LD1 | Red signal exists.
e R i ON, when "Travelling (Left) REW" selector input
Not used : O O - O 1 D2 | Red sinal exists,
T QOutput lines to } are Normal — ON
L . VRS CH-1 | LD3 (Yellow "Rotation solenoids" Faulty — OFF |LEDs are turned
Delay (Down) trimmer . ~ - : .
(for cw, OUT UP R/FWD L/FWD) ~4sivro o VRE CH-2 | 1D3 |Yellow Output lines to are Normal > ON  loff, in case the
) ' | "Extension solenoids’ Faulty — OFF |solenoids or electric
Delay (UP\ trimmer . ‘ : : . .
—3>VR i VR4 : , Qutput lines to are Normal — ON  |lines to the solonoids
(forCW OUT, UP, R/FWD, L/FWD : - (for C.C. R/REV, 1L/REV CH-3 | LD3 |Yell - .
) _ (for C.C.W, IN, DOWN, V. V) cHow "Elevatin solenoids" Faulty ~ OFF get short circuit,
VR3 .
Gain trirmes : : Delay (UP) trimmer CH-4 | LD3 |Yellow ?,;tpmlll;(js }tlo lenoid .}arc l\;?mllal ~ (())N
C. ravel (Right) solenoids" aulty — OFF [(LED " "
(for C.W, OUT, UP, RFFWD, L/FWD) | P2 (for C.C.W, IN, DOWN, R/REV, L/REV) (Right) y ¢ (LEDs for "Output")
. | : CH5 | 1D 3 | Yeliow Output lines to are Normal — ON
(M S : ) ' "Travel (Left) solenoids" Faulty — OFF
Null trimmer _ Gain trimmer '
(for CW, OUT, UP, RFFWD, LIFWD) ) - . _/(for C.C.W, N, DOWN R/REV, L/REV)
o R =
“lp 3l _Null trimmer
. (for C.C.W, IN, DOWN, R/REV, L/REV)
Detail of each channel
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FUNCTION OF LOWER CONTROL BOX
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The sensors are installed on the side of the 1% boom. They detect the boom

angle and the boom length respectively.
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322-00912

__ ACCELERATOR MOTOR

The output shaft of "Accelerator motor" is connected to the

"Fuel control lever" of
"Injection pump", and control the engine rpm into 3 speeds.

Low speed(ldling) ——1.200rpm
Mid speed 1.800rpm
High speed 2.300rpm

Accelerator motor




1. Electric circuit

[
{ Blue) ;
-:-f';; Y 1
_‘-Ir-_:: 1 o High o—Kmit9) R ,:
—_—
‘[ . |(lack) &
LS1:0ON
LS3 =
'%O
-~

rMILMI L Accelerator motor

: AC/O .Low o {Green} [
A /(}H;g_haﬂw

L c Lo > MIp

]
L

— -

{Brorm)R M

i

LSI: OFF"Z,-—st/

. 2.Inspection

Check the function of "Accelerator motor” as follows refering above chart.

No. Inépection Procedures
1 { Turn on "Switch D", and make sure the motor rotates clockwise, then stops at "High" position,
2 | Turn on "Switch B", and make sure the motor rotates counter clockwise, then stops at "MID" position.
3 | Turn on "Switch A", and make sure the motor rotates counter clockwise, then stops at "LOW™ position.
4

Turn on "Switch C", and make sure the motor rotates clockwise, then stops at "MID" position,




382-0000019

TILT SENSOR

This sensor (installed on the turntable) detects a tilt angle of the machine

caused by a slope and stops its output power (DC 24v) to activate a tilt
warning buzzer and lamp, in case the machine is inclined 5 degrees or more.

Rated voltage DC 18~30
Preset angle 5 degrees
Output current | 200 mA / DC 30v
Br| B | P
7 — rh'___,ﬁ_}__ﬁ_—%‘;'m . 1 W
27 | NERE
192~22304 N LED (Red)
Male (Green) Pl
- 5
—
|
L
]')}Brown %ource

Sensor

| Helaﬂ

l Ground
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FOOT SWITCH

The foot switch is installed on the platform floor to stop the functions of Upper
control levers and switches.

This will happen when the switch is not pressed down.,

Q

| | Red (N.C))
(COM) Black ' !

i |
{ White (N.O.) ~

| AN
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The sensor is installed in the“Fuel tank” and turn on the “Fue]

when the fuel level is low,

Float |

Wafﬁing LED”,

Brown
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1. Engine stop solenoid

Rated voltage

- DC24V

Rated current

10A or less

Actuating time

10 seconds after switching off

™ LJLU“ *

(Blue/Red) ’l@@'

/
7

BR Signal n B® (Blue)

EG(Black)

- el

2. Glow indicator ©

Function chart

=) ////////////////////////
o |
Solenoid | f/y/;

10 Seconds

The solenoid is switched on for about 10
seconds, when the power(+24V) applied on
"Signal Line" is turned off, and switches
off automatmdlly after 10 seconds.

Rated voltage DC24V
Rated current 16.4A
‘Resistance 0.054(}

Time reaches to 800°C | 20~25 seconds

4

—

1]

425



3. Timer

Rated voltage

DC24 v

Delayed time

5% 2 sec ( The relay contact opens in 5= 2 sec

after 24 = 1 v are applied to the terminal No.3.)

L b L et I R ol B e A AP B Y Folmi Ty

Contact load 0.5 Ampere ;
Weight 80 gram
B 70
- 60 |
40 _ | |
i
2-7£4 3
f : *
\“'} P No. | Color code
Rd T—f v 1__| Blue/red
Ll . 2 | Blue/yellow
1 3 White/red
4 Black
— - 5 | Black/yellow
-] 6 | Yellow
\50.
\. 10 .
Engine stop solenoid
! B_{L]
LIk
- D B)
ON—> =
OFF «— OI Oil pressure s/w (2)
1 (LR) o) (PUSHON)
0O
o 6 (Y) 1)
i 2 (LY)
! ¢ - 5 68) ,
WPREICY | gj’ .
/’\ 3 (WR) ?
~ 4B 4
| i Main key s/w A
Timer s

Alternator
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4. Starter motor

Rated voltage

DC24v

Rated output

3.5Kw

Terminal (C)

Terminal (B)

To Terminal (S) AV o085 W -
of Alternator < ACC B
To Terminal (R) < AVo85 Y ' L
of Alternator
To Key Switch AV 0.85 BW
( START) < o R C

,JW 0.85 E

Safety relay

427

e

Starter motor

=



5. Safety relay

~ ACC : AV 0.85 (White)
L : AV 0.85 (Yellow)

Terminal (B}

E : AV 0.85 (Black)

C : AV 0.85 (Black/White)

’ IHJJLIH

E1TACH]

—_f— e | ——

Key switch

Safety relay

@ | I_ [ — " O Eam R Emm " i
C - . . [ ] E
START 1 O‘“’T"“, o N
. 5 \_/ |
° ACCl /\ | .
[ . P . S
: R [J : \__/ O O— :
Baﬁery E @ ' I
= ~ LT 8 '
: Alternator Starter motor
FAEE S




6. Alternator

Terminals

(S) & (R)

Rated voltage

DC24V

Out-put current

20A

/

Terminal (B) 2

/

78

Alternator

E

$8.5

Charge warning

\ IC regulator

1429

Terminal (E)

3a4°

Ns.a

480
$130

]

80 45

163

2%

lamp

Out put current (A)

20

15

10

Out put Charcteristic

/

/

y

-
1 2 3 4 sng
Rotation speed (rpm)




7. Battery relay

Rated voltage | DC24V

Rated current | 100A(continuously), 1.000A(30 seconds)

Battery relay
) B 1 Starter motor
b - |
| —O E O | \
BR I K:\ I
T T\
L. . ] .

4-30



5

ELECTRIC CIRCUIT for INDIVIDUAL SYSTEM
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ENGINE CONTROL SYSTEM
Plat form [ Beoin Turntable
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" ROTATION SYSTEM _

Boom

Plat form
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"EXTENSION SYSTEM

Boom

Plat form
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- ELEVATION SYSTEM

Yrrr e

terrra

P lat form Boom Turntable
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TRAVEL (RIGHT) SYSTEM

|

Turntable

Boom
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TRAVEL (LEFT) SYSTEM

Tuyntable

Boom

Plat form
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ACCELERATOR SYSTEM

Plat torm

Turntabl
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VEL SYSTEM
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Adjust the "Preset pressure” of "Relief valves P1 and P4" installed on the
" Main control valve No.1" as follws.

Preset pressure .
 Relief valve P1 210+ kgf/af (3,000 £7°PSI)
Relief valve P4 -----mmemeeeeev 90 3 kgt/caf (1,280 £7pSD)

‘Relief valve P4

(903 kef/crf)
(1,280 7°PSI)
£\ _ NZN7\
\ T J.. A
i
Pa
TN

.i
SN
* Relief valve P1

A= (210 kgf/enf)
Main control valve NO.1 (3,000L %0PST)

1. Remove the plug on '"Pressure test port" installed on the out-let line of
"Pump NO.1", and set a "Pressure gauge" onto the pressure test port.

2. Start engine, retract boom fully,land hold the "Extension switch" at "IN" to
actuate "Relief valve P1". |

3. Read the pressure gauge while "Relief valve P1" 1s active, and adjust the pressure
to 21043 kgf/enf (3,000t o PSD) by turning "Adjust screw of "Relief valve P4",

4. Extend boom fully, and hold the "Extension switch" at "OUT" to actuate
"Relief valve P4"

J. Read the pressure gauge while "Relief valve P4" is active, and adjust the pressure
to 90gkef/cnt (1,280 70pPsI) by turning "Adjust screw of "Relief valve P4,
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RELIEF VALVE P2

To adjust the "Preset pressure' of Relief valve P2 installed on the
Main control valve No.2, take the following steps.

Preset pressurg. e 21053 kgf/enf (3,000273PSI)

il :ti
SAIA
)\
AL AL E
”
:: Efj\
- N7

\ Relief valve P2

210 kgf/cnf (3,000PSI)

Main co'ntrol- valve NQO.2

1. Remove the plug from the Pressure test port installed on the out-let line of
Pump NO.2, and set a Pressure gauge onto the pressure test port. |

2. Start engine, and insert something such as a Steel shaft between Drive sproket
and the Track links on the right side travel motor to stop the rotation of
travel motor.

3. Pérform Travelling (Right) operation and actuate the Relief valve P2, ~

4. Read the pressure gauge while the Relief valve P2 is active, and adjust the

pressure to 210+ kgf/ert (3,000 PSI) by turning the adjustment screw of
Relief valve P2,
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RELIEF VALVE P3

To adjust the Preset pressure of Relief valve P3 installed on the
Priority valve, take the following steps.

Preset pressure:ss.-.-- 1403 kgt/cat (2,000273 PSI)

Relief valve P3
140kgf/cnf (2,000PST)

Priority valve

1. Remove the plug from the Pressure test port installed on the out-let line of
Pump NO.2, and set a Pressure gauge onto the pressure test port.

2. Start engine, swing the Platform fully to the "Right", and hold the
Platform swing switch at "Right" to actuate the Relief valve P3.

3. Read the Pressure gauge while Relief valve P3 is active, and adjust

_the pressure to 1405 kgf/ert (2,000£PSI) by turning the Adjustment
- screw of Relief valve P3.

=
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The adjustment of the operational speed is to be carried out under
the conditions listed below and by referring to the clauses of

“Measurement of operational speed”, “Adjustment of valve control unit”
and “Adjustment of CPU board” shown in the following pages.

1. Set the machine on firm level ground.

2. Platform load : No load or One operator.

3. Engine speed : Low (Idling)......1,200 ¥ rpm
............... 1,800 & rpm
High .............. 12,300 ¥ rpm

4. Adjust the speed in the sequence listed below.

Measurement of “Operational speed”

1L

Adjustment of “Valve control unit”
(Adjustment of “Maximum speed”)

i

Adjustment of “CPU board”
(Adjustment of “Limited speed”)
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2. Adjustment procedures of Operati__o__l_la'l Spge_d |

The adjustment is to be carried out by turning each “trimmer” on the valve control

unit following the sequence outlined below,

NULL voltage :> GAIN voltage —N Actuating voltage for “Lower control”
(Min. speed) (Max. speed) —v (Max. speed for Lower control)
:> Time delay
e GHZ2 ¢H-3 CHZ%...
Lbi . Lb1 Lpl : b1
OOuz  OusiOCwz2  Oues OOz QusiQOCu2  Ouws
1. le | "(l5, @ ,;: _ E S~
E < i § E a2 E = [exs] fxz] c_'g o] :
: g R - '
T ) ) Rl 7| B N Tl 7 & |pd ) & |
ST 5 bl o L R | T B
=) 3 23 SN o 2 =y 2o S
e gm e TR A o= R
TH TH W H kR
[ Lo OUT TN (UP- DowNiFoR T RET | FoR REV |
Conpector No. ———— LN~} CA~-2 CA~ CN-4 CH-5
Qutpat tevmiyg] ———>3 | 9-0-0.a. o. 0 5ol 00.0.0 9.0..0.0 ¢ o000
Pin No,—>V | 2 3% V7 /811 20

V5678

Y %00 12

yi3RrIs/K

Caution t Nevey Teucst “Dither
tripmers’

o r
 Dither trimmer] {. .
i
LD] LDZ2 LDA3
| OO O
| VRS
\Delay (Down) Lrimmer | |
(or cw, ouT, uP, Flror, Yo ~Jslv m 2

Ix

Delay (UP) 1rimmer
(Fer CW, 0UT, VP, Riror, &/FeR)

VRI

Net used
L/

Delay {Hown) trimmer
(for ccw, IN, Dowm, Krev, YReY)
<’

VRE

VRA4

=y e e ————y

VR3
. e Delay (UF) trimmer
I&am Lrimmer P2 (for cew, N, DowN, Rirey, Lirey)
(for CW, oury, up, WF&K;L/FDK)
- - > P
Null tyimmer / Gain Lrimmer
- L
(For W, 04T, VP, RiEoR, L/EoR) ol of [ (For CW IV DOWN, By, i/rev)
pa| b ANull trimmey
(for CCW, IV, DowN. Ripey, Y pey)
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1._Adjustment of ”Nuil volLagi(Mjmmgm_sp_mj)

The minimum operational speed obtained when operating the
control” can be adjusted by varying the

“Control lever” slightly at the “Upper
“Null voltage” as follows.

on valve control unit turns on, then read the

voltmeter”.

“Digital

& The reading on the digital voltmeter is the NULL

voltage.

* The higher the Null voltage, the faster the minimum
operational speed. -
 The reference value of each “Null voltage” is shown in
the table below.

Ovperati Null Null Channel
petation voltage | trimmer No.
i C.W. 037V P1
Rotation 1= W T 037v T p3 CH-1
. ouT 0.34V P1
Extension IN 032V P3 CH-2
) Up 0.33Vv P1
Elevation DOWN | 033V 3 CH-3
Travelling | FWD 0.36V P1 CH-4
right) REV 0.36V P3
Travelling | FWD 0.36V P1 CHLS
(Left)y  {REV 0.36V ‘P3

No. Procedures Remarks
1. | Lower the platform close to ground, and open the “Lower
control box”,
2. | Stop the engine, and set the “Key switch” in “UP” position.
3. | Set a “Digital voltmeter” between each “Pin” & on the
“Valve control unit” (tisted below) and “Body earth” O,
Operation Pin No, Wire | Connector
color No.
. C.W. V2 Red
Rotation CCW va Black CN-1
. ouT V6 Red
Extension IN V8 Black CN-2
. Up V10 | Red
Elevation DOWN V1z | Black CN-3
Travelling | FWD V14 | Red CN-4
(right) REV V16 | Black
Travelling | FWD V18 | Red CN-5
(Left) REV V20 | Black ]
4. | Operate each “Control lever” slightly until the red “LED”

Set the boom as shown in the table
below, when measuring the “Null
Voltage”,

Boom Boom
angle length
Rotation | Maximum | Minimum
E . Under Extend
xtension horizontal | about 1m
Elevation Umiler Minimum
horizontal
Travelling |
(mght} Unc'ier Minimum
Travelling | horizontal
(Left)

Operate both of the “Travel control
levers” slightly in the same direction,
when measuring the “Null-wyoltage” for
Travelling.

Adjust each “Null trimmer” listed in the table above, 5o that
each hydraulic actuator is about to move, when each control
lever is operated slightly.

% To increase each “Null voltage” or “Minimum

operational speed”, turn each trimmer clockwise.

% If the NULL voltage is too high, it
will cause excessive time delay,
when stopping operation.

X If the NULL voltage is too low, it
will cause excessively low speed
in the “Stroke end shockless
range”.

6-8



2. _Adjustment of ”Gaip voltagﬂLMaximuanp@)

The maximum operational Speed obtained when operating the “Control lever” fully at the “Upper
control” can be adjusted by varying the “Gain voltage” as follows.

No. Procedures Remarks-

1. | Lower the platform close to ground, and open the “Lower
control box”,

2. | Stop the engine, and set the “Key switch” in “UPp” position,

3. | Set a“Digital voltmeter” between each “Pin” & on the
| “Valve control unit” (listed below) and “Body earth” ©

Operation Pin No. Wire | Connector
color No.
: C.W. V2 Red
Rotation CCW Vi ook CN-1
. ouT V6 Red
Extension N Ve Bk CN-2
. UP V10 | Red
Elevation DOWN viz T Bhok CN-3
Travelling | FWD V14 | Red CN4
(right) | REV V16 | Black ]
Travelling { FWD V18 | Red ONS
(Left) REV. | v20 [Black ]

4. | Operate each “Control lever” fully, then read the “Digital

voltmeter”. Set the boom as shown in the table

* The reading on the digital voltmeter is the “Gain below, when measuring the “GAIN
voltage. : Voltage.,

X The higher the “Gain voltage”, the faster the :

maximum operational speed. Boolm ]B 00“}:
% The reference value of each “Gain voltage” is shown angle engt
in the table below. Rotation | Maximum | Minimum
: Gain Gain Channel . Under- Extend
Operation voltz_lge trimmer No. Extension horizontal | about 1m
. C.W, 0.55v P2 : Under -
Rotation C.CW. | 055V P4 CH-1 Elevation horizontal Minimum
. OuT 0.50V P2 _ Travelling
Extension g 050V | pg | “H2 (right) | Under 4§ ..
. UP | 051V P2 CH.3 Travelling | horizontal
Plevation Iy GWN T 0.51v T b4 H- (Left
Travelling | FWD 0.57v P2 CH-4 | Operate both of the “Travel contro]
(right) REV 0.57v P4 levers” slightly in the same direction,
Travelling | FWD 0.57v P2 CH-5 | | When measuring the “Gainwoltage” for
(Left) REV 0.57v P4 Travelling.
5. | Adjust each “Gain trimmer” listed in the tablo above, so that | 3% For “Specific speed”, refer to the
each “Maximum operational speed” becomes the specific clause of “Measurement of
speed”. operational speed.”

X To increase each “Gain voltage” or “Minimum
operational speed”, turn each trimmer clockwise.
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The “Maximum operational speed”

23

(Maximum speed for Lower control)

obtained by actuating the “control switched” on the

“Lower control

box” can be adjusted by means of varying the “Actuating voltage”,
No. Procedures Remarks
1. | Lower the platform close to ground, and open the “Lower :
control box”.
2. | Stop the engine, and set the “Key switch” in LOW position,
3. | Set a “Digital voltmeter” between each “Pin” ® on the
| *Valve controt unit” (listed below) and “Body earth” &,
Operation PinNo. | Wire | Connector
color No.
: C.w, V2 Red
Rotation ===, V4 | Black N1
. ouT V6 Red
Extension N V3 Black CN-2
. UP V10 | Red
Elevation DOWN V12 | Black CN-3
Operate each “Control switch” at the “Lower control box”, Set the boom as shown in the table
then read the “Digital voltmeter”. below, when measuring the “Actuating
* The reading on the digital voltmeter is the “Actuating Voltage”,
voltage”,
% The higher the actuating voltage, the faster the Boom Boom
maximum operational speed. | angle length
4 X The reference value of each “Actuating voltage” is _ _ Minimum
shown in the table below. Rotation | Maximum -
) : : . . Under Extend
Operatlgnw Acm%ng%:foltage Tr, ;m;mer Extension horizontal | about 1m
) W, : I.
. Under -
Rotation C.C.W, 0.55v Tr. 5 Elevation horizontal | Minimum
Extension ouT 0.50v Tr 4
IN 0.50V Tr. 3
Elevation UP 0.51V Tr. 2
DOWN 0.51V Tr 1
5. | Adjust each trimmer listed in the table above, so that each

maximum speed becomes the specific speed.
X To increase the “Actuating voltage” or “Maximum
speed”, turn each trimmer clockwise.,

¢ For the specific speed, refer to the
clause of “Measurement
procedures of Operational speed”.
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4.

d' 2y 77
The “Iime Delay” is adjusted by each “Delay trimmer” to start or stop operation more gradually or
quickly.
: Delay UP | Delay Down | Channel . ..
Operation tHmmer trimmer NO. Boom condition, when adjusting
C.W. VR-1 VR-2 :
Rotation CH-1 Boom length: MIN
C.C.W. VR-3 VR-4 Boom angle: Horizontal
ouT VR-1 VR-2 . |
Extension CH.2 Boom length: Extend about half way
IN VR-3 VR-4 Boom angle: MAX
| UP VR-1 VR-2 .
Elevation CH-3 Boom fength: MoIN :
DOWN VR-3 VR-4 - Boom angle: 45 Approximately
Traveuing FWD VR-1 VR-2 CHL4
(right) REV VR-3 VR-4 | Boom length: MIN
Travelling | FWD VR-1 VR-2 CHLS Boom angle: Horizontal
(Left) REV VR-3 VR-4
¢ To start operation more gradually, turn the “Delay UP trimmer” clockwise.

% To stop operation more gradually, turn the “Delay DOWN trimmer” clockwise.
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~ ADJUSTMENT of CPU BOARD

The adjustment is carried out by turning each trimmer on the “CPU board”
in the sequence outlined below.

1. Calibration of “Boom angle and length sensors”

-

2. Adjustment of “Limited Rotation speed”

-

3. Adjustment of “Limited Elevation speed”

-

4. Adjustment of “Limited Travel speed”

=

5. Adjustment of “Stroke end shockless range”

=

6. Adjustment of “Travel Pivot turn speed”

Iy

7. Adjustment of “Travel Spin turn speed”

- Note: The Adjustment should be carried out with the machine set on firm
level ground.
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Adjusting procedures

Boom Angle sensor

1) Set a “Digital voltmeter” between “Test pin (19)’@® and “Body earth”S,

2) Set the boom horizontally (Boom angle: 0° ), and adjust the voltage to 0£0.2V
by turning “Angle calibration trimmer (YR-13)”.

3) Set the boom at the maximum boom angle (70° ), and adjust the voltage to 70.2V by
turning “Angle calibration trimmer (VR-14)”.

4) Repeat the steps 2), 3) above, and make sure that each voltage is within the
allowable range. _

Boom length sensor

1) Set a “Digital voltmeter” between “Test pin (14)”& and “Body earth ©.”

2) Extend the boom fully, and adjust the voltage to 10%0.2V by turning “Length
calibration trimmer (VR-9)”. |

3) Retract the boom fully, and adjust the voltage to 4.15£0.2V by turning “Length
calibration trimmer (VR-15)”.

4) Repeat the steps 2), 3) above, and make sure the each voltage is within the
allowable range.

2. Adjustment of Limited Rotation Speed

Adjusting procedures

1) Retract the'boom fully, and set it at the maximum boom angle (70° ).
(Working radius — Minimum)

2) Set a “Digital voltmeter” between “Test pin (11)”® and “Body earth”™, and
adjust the voltage to 9.5~10V by turning “Rotation output trimmer (VR-17Y)”.

3) Set a “Digital voltmeter” between “Test pin (8)"® and “Body earth”, and
operate the “Rotation lever” fully to C.W. or C.C.W. side.

4) Under the conditions outlined above, make sure the voltage is 9.5~10V.

Limited speed (Output) | Maximum speed (Output)

1) Set the boom horizontally, and extend it fully.
(Working radius — Maximum)

2) Set a “Digital voltmeter” between “Test pin (8)"® and “Body earth’®.

3) Operate the “Rotation lever” fully C.W. or C.C.W. and adjust the voltage to
2.2 by turning “Rotation output trimmer (VR-16)”.

4) Operate “Rotation” from the Upper control, and make sure the “Limited Rotation speed”
is 50£10 sec/45° . |
X The higher the voltage, the faster the limited speed.
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3. Adjustment of Limited Elevation Speed

Adjusting procedures

Maximum speed (Out put)

1) Retract the boom fully. (Boom length — Minimum)

2) Set a “Digital voltmeter” between “Test pin (15)” @ and “Body earth” ©), and adjust |
the voltage to 9,5~~10V by turning “Elevation output trimmer (VR-19)”.

3) Set a “Digital voltmeter” between “Test pin (13)” @ and “Body earth ©7”, and operate
the “Elevation lever” fully to “UP” or “DOWN?. :

4) Under the conditions outlined above, make sure the voltage is 9.5~10V.

Limited speed (Out put)

1) Extend the boom fully. (Boom length — Maximum)

2) Set a “Digital voltmeter” between “Test pin (13)” @ and““Body earth” ©.

3) Operate the “Elevation lever” fully to “UP” or “DOWN” side, and adjust the voltage to
2.0V by turning “Elevation output trimmer (VR-18)”.

4) Perform “Elevation UP” operation with the boom fully extended, and make sure the
“Limited Elevation UP speed” is 75+ 15 seconds/stroke.
* The higher the voltage, the faster the speed.
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4. Adjustment of Limited

Travel Speed

Adjusting Procedures

1) Extend the boom by about 2 meters, and set it under the horizontal level.

2) Set a “Digital voltmeter” onto the test pins as listed below.

Travelling (Right) : | “Test pin (1)’ < > “Bo.dy earth” ©
Traveling (Left) : | “Test pin (2)”"P < > “Body earth” ©

3) Adjust the voltage on “Test pin (1)” and “Test pin (2)” to 9.5~~10V by turning “Travel (Right)
—_ output trimmer (VR-23)” and “Travel (Left) output trimmer (VR-21)” respectively.
5 .
= . . . Trimmer ~
:_g Travelling (Right) | Test pin (1) (VR-23) 9.5~10V
o : | . Trimmer ~
% Travelling (Left) Test pin (2) (VR-21) 9.5~10V
g 4) Set a “Digital voltmeter” onto the test pins as listed below.
§ Travelling (Right) : | “Test pin (6)" & _ 5. “Body earth” &
Travelling (Left) “Test pin (4)” P < > “Body earth” &

5) Operate both of the “Travel
the voltage is 9.5~ 10V respec

(right) and (Left) levers” fully to “FWD” or “REV”, and make sure
tively,

Travelling (Right) : | Test pin (6) _ - 9.5~10V
Travelling (Left) : | Test pin (4) ~ 9.5~10V

- Note: operate both of the “Travel levers” fully in the same
direction when checking the voltage.

1) Set the boom horizontally, and extend it fully. (Working radius — Maximum)

2) Set a “Digital voltmeter” onto the test pins as listed below.

4) Perform “Travel FWD” or “Travel REV” operations with the “
make sure the “Limited Travel speed” is 30+ 5 seconds / 5 meters

3¢ The higher the voltage, the faster the speed.

maximum working radius”, and

R Travelling (Right) : | Test pin (6) P « > Body earth ©

= Travelling (Left) : | Test pin (4) &P Body earth &

= 3) Operate both of the “Travel control levers” fully to “FWD?”, and adjust the voltage on “Test pin
i (6)” and “Test pin (4)” to 7£0.2V by turning “Travel (Right) output trimmer (VR-24)” and
| “Travel (Left) output trimmer (VR-22)” respectively. | “

Q - :

% Travelling(Right) : | Test pin (6) | Trimmer (VR-24) 710.2V

E Travelling (Left) : | Test pin (4) | Trimmer (VR-22) 71+0.2V

E

—
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5. Adj!_lstniﬁntﬂf. Stroke End Shockless Range

Adjustment procedures

“Elevation UP” stroke end shockless.

1) Retract the boom fully.

2) Set a “Digital voltmeter between “Test Pin(25)” @ and “Body earth” ©,and adjust the
voltage to 6.75V by turning “Shockless UP trimmer” (VR-10).

3) Perform “Elevation UP” operation, and make sure the “Elevation UP” speed is reduced,
when the boom angle reaches 3° before the stroke end.

4) In case the “Shockless range” is not adequate, repeat the steps 2),3) above,
® To obtain a larger “Shockless range”, increase the voltage of “Test pin (25)” by turning
“Shockless UP trimmer (VR-10)”.
® To adjust the speed in the Shockless range, adjust the “Null voltage of Elevation UP * at
the “Valve control unit” as refering to “Adjustment of valve control unit”,
® The higher the NULL voltage, the faster the speed.

“Extension OUT” stroke end shockless.

1) Set the boom at the “Maximum boom angle”(70° ).

2) Set a “Digital voltmeter” between “Test pin (23)” @ and “Body earth” ©,and adjust the
voltage to 9,75V by turning “Shockless QUT trimmer (VR-11)".

3) Perform “Extension .OUT” operation, and make sure the “Extension OUT” speed is
reduced, when the boom length reaches about 30cm before the stroke end.

“4) In case the “Shockless range” is not adequate, repeat the steps 2), 3) above.

® To obtain a larger “Shockless range”, increase the voltage of “Test pin (23)” by turning
““Shockless OUT trimmer (VR-11)". | -
® To adjust the speed in the shockless range, adjust the “Null voltage of Extension QUT” at
the “Valve control unit” by refering to “Adjustment of valve control unit”.
® The higher the NULL voltage, the faster the speed.

“Extension IN” stroke end shockless.

1) Set the boom at the “Maximum boom angle” (70° ).

2) Set a “Digital voltmeter” between “Test pin (21)"@® and “Body earth”©, and adjust the
voltage to 4,35V by turning “Shockless IN trimmer (VR-12)".

3) Perform “Extension IN” operation, and make sure the “Extension IN” speed is reduced,
when the boom length reaches about 30cm before the stroke end.

4) If the “Shockless range” is not adequate, repeat the steps 2),3) above,
® To obtain a larger “Shockless range”, increase the voltage of “Test pin (21)” by turning
“Shockless IN trimmer (VR-12)”. - | «
® To adjust the speed in the shockless range, adjust the “Null voltage of Extension IN” at
the “Valve control unit” by refering “Adjustment of valve control unit”.
® The higher the NULL voltage, the faster the speed.
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_ 6. Adjustment of Pivot Turn Speed

Adjusting procedures Remarks
1) Set the boom under the horizontal, and retract it fully.
2) Set a “Digital voltmeter” between “Test pin (10D and =T
“Body earth”C. 4 %
3) Operate the “Travel (Left) lever” fully to “FWD”, and

adjust the voltage to 6,5V by turning “Pivot turn trimmer

(VR-8Y

Pivot turn (C.W.)

4) Perform “Pivot turn (C.W.)” operation with the fully
retracted boom, and make sure the speed is 18 = 4
seconds/90°

* The higher the voltage, the faster the speed.

1) Set the boom under the horizontal, and retract it fully.

2) Set a “Digital voltmeter” between “Test pin(12)"F and
“Body earth” &,

3) Operate the “Travel (Right) lever” fully to “FWD”, and
adjust the voltage to 6,5V by turning “Pivot turn trimmer
(VR:1)".

Pivot turn (C.C.W)

4) Perform “Pivot turn (C.C.W.)” operation with the fully
retracted boom, and make sure the speed is 18 & 4

seconds/90° .
*'The higher the voltage, the faster the speed.

 dog 3

Piyet Turn
C.C.W.
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7. Adjustment of Spin turn Speed

retracted boom, and make sure the speed is 18 +4seconds/90°
® The higher the voltage (V2) and (V4), the faster the spin turn
speed. -

r
i-
|
I
i

No Adjusting procedures
| 1 | Set the boom under the horizontal, and retract it fully.
5 Set a “Digital voltmeter” between “Test pin (12)”@® and “Body
earth”O. | | L
Operate the “Travel (Left) lever” slightly to “REV”, and the “Travel
3 (Right) lever” fully to “FWD” { Jr
Hold the “Travel levers ” at the positions above, and adjust the | .
4 “Yoltage (V1) 0 6.5V by turning “Spin turn trimmer(VR-5)”
Operate the “Travel (Left) lever” fully to “REV”, and the “Travel
> | (Right) lever” fully to “FWD”,
Hold the “Travel levers” at the positions above, and adjust the SFM Turn,
6 “Yoltage (V2)” to 4.5V by turning “Spin turn trimmer(VR-3)”. (e, w)
Set a “Digital voltmeter” between “Test pin(10)’® and “Body | “
7 earth”©. | |
Operate the “Travel (Right) lever” slightly to “REV”, and the
8 | “Travel (Left) lever” fully to “FWD”.
Hold the “Travel levers ” at the positions above, and adjust the
9 ~Yoltage (V3)” t0 6.5V by turning “Spin turn trimmer (VR-4)”
10 Operate the “Travel (Right) lever” fully to “REV”, and the “Travel
(Left) lever fully to “FWD?”. - _
Hold the “Travel levers” at the positions above, and adjust the
11 “Voltage (V4)” to 4.5V by turning “Spin turn trimmer (VR-2).” .
12 | Perform “SPIN turn ” C.W. and C.C.W. operations with the fully

(Cow)
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ADJUSTMENT DATA SHEET Date; Serial NO.: Name:
Valve Comtrol Unit CPU Board
i
Rotation Extension Elevation Travelling(Right)] Travelling(Left) Voltage
Operation - Adjustment Item Boom condition Voltage Test pin | Trimmer Befgr Afier Limited Speed
Cw. [CCWw.| OUT IN UpP [DOWN| FWD | REV | FWD | REV Reference adinstment ! acdiustment
MAX.SPEED 758 45+7 | 406 | 508 | 55:8 15 18 sec/10 m Boom Angle:0° VR-13 [0+0.2V
g | Boom Angle sensor : "~ TP19 —
Channel NO. CH-1 CH-2 CH-3 CH-4 CH-5 Lé Boom AﬂglCMAX VR-14 [7+0.2V
L
Voltage check pin NO. V2 V4 Vé V8 V10 V12 Vi4 V16 V18 V20 | =3 . .
. : ) Boom Length sensor Boom Length:MAX TP14 VR-9 110£0.2V
B Reference | 037V | 037V | 0.34v | 0.34v | 033V | 033v{ 0.36v | 036V | 036V | 036v |5 § | Vorking radius |Boom Angle:MAX TP11 VR-17 {9.5~10V
= | v E =3 MIN BoomLength :MIN
2 | & [before £ 8 g Working radius [Boom Angle:0° Boom
z|= 8327 g ge: : . + °
g adjustment (=4 MAX Length:MAX TP8 VR-16 |5.5x0.2V . 50210 sec/90
after - Boom .
adjustment E % | Length:MIN Boom Length:MIN TP15 VR-19 |9.5~10V
Trimmer P2 | P4 | P2 | P4 | P2 | ps | P2 | Pa | P2 | pa |38 A B piomLengthMAX TP13 VR-18 [5.0:0.2V 708 sec/stroke
Length:MAX
Refere 0.55v | 055v | 0.50v | 0.50v [ 0.51v | 051V | 0.57v | 057V | 057V | 057V % | Working radius |Boom Angle:0°  Boom TP1 VR-23 [9.5~10v
z, rence : : : : : : : : : . (& MIN Length:Extend 2m : : 302 5sec/5m
<| g a3 . - e 27+4 Ssec/Syds
] % before - E Workmg radius {Boom Angle:0° Boom TP6 VR-24 |7202v (27% yds)
S adjustment ?“."'. [ MAX Length:MAX
after & | = | Working radius |Boom Angle:0°  Boom ' When "Working
adjustment ;‘_.é é MIN Length:Extend 2m P2 VR-21 19.5~10V radius"is MAX,
E|®T . . o
e . ) ) i _ i ) ) ) ) - | 3 | 3 | Working radius |Boom Angle:0° Boom i
ﬁ .UP trimmer VR-1| VR-3 | VR-1 | VR-3 | VR-1 | VR-3 | VR-1 [ VR-3 | VR-1 j VR-3 & MAX Length:MAX TP4 VR-22 |7x0.2V
4k} ; ]
a i - - - - - . . -
DOWN trimmer | VR-2 | VR4 | VR2 | VR4 | VR-2| VR4 | VRZ| VR4 | VR-2 | VR4 % o |Elevation UP Boom Length:-MIN TP25 VR-10 [6.75V
e @ v -
oS . 4 Aa -
E . Trimmer TR-6 | TR-5 | TR4 | TR-3 | TR-2 | TR-1 .;é é Extention OUT |Boom Angle:MAX TP23 VR-11 {9.75V
= = A "
T;' § Y Reference 055V | 055V | 0.50V | 0.50V | 0.51V | 0.51V Extention IN  |Boom Angle:MAX TP21 VR-12 {4.35V
25 2 Ibefore g Boom Length:MIN TP10 VR-8
= — - T_)' E n . h i
E 3 S Z?tj;rstment E 2 C.W. 6.5V 18+25e¢/90°
2 o2 : - '
2 adjustment Z locw Boom Length:MIN TP12 VR ¢ sy
Travel Spin turn Refer to "7. Adjustrnent of Spin turn speed.” 18+2sec/90°
ITEM Specific rpm | Before adjustment{ Afier Adjustment
g, Low(Idling) | 1,200 2§ rpm ITEM Serviceable limit Inspection data Relief valve | Specific pressure | Before adjustment | After adjustment
5 = ab Pl 210 *§ kef/on
= i +0 - . . f . = X
& |Mid 1,800 =z rpm A [Elevation cylinder|2mm(0.08")/10min g= (3,000 psi)
2 5 s » ) 210 8 kef/a
o — -
High 2,300 ¥ rpm .= | Extention cylinder|2mm(0.08")/10min 2 % (3,000 §Si)
- S 4 2
O o P3 + 2
: : . A 140 3 kef/on
Levelling cylinder|2mm(0.08")/10min k) .
E - (210500 psi) i
&0 Relief valve | Specific pressure | Before adjustment|After Adjustment 9(()1_;8(])( gf/"cm
E +5 z El pSl)
5o Pl 210 %1 kgfem
}“‘" 2 : (3.000PSH
g g P 210 ¥ kg/em?
S (3,000PSI)
& P3 140 3 kg/em® _
(2.000PST) 6-19
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|___IDENTIFICATIONS OF CONTROL DEVICES & FUSES |

F4 Emergency stop (104)

F3 Limit switch (10A),

F2 Accelerator motor (5A)

(10A)

N

L\L

q o]

F1 Engine stop (30A)

F5 Main power (20A)
/ F6 Engine start

Fuse holder Detail

1 | Hour meter

2 | Metal connector(for Optional Remote control) ‘
3 | Fuse holder |
-4 | Elevation switch

5 | Emergency pump switch

6 | Extension switch

7 | Accelerator switch

8 | Rotation switch

9 | Emergency stop switch

10 | Charge waming lamp

11 | Engine water temp lamp

12 | Engine oil pressure lamp

13 | Glow indicater lamp

14 | Main key switch

15 | Power lamp

Lower

Platform level adjust valves

control box

0ol

F=

Mumuml”””

[ ——
— ]
vl
. 3
1 Y
1
o) 1
|
i
!
|l |
: i
vy
L-
}-1

]

")
_———

Foot swnch

¥
_F6 Spare (10A)
F5 Working light (5A)

F4 Accelerator (3A).

Platform swing, level &

E:‘\ F3 Emergency pump (10A)
: C::’\{\ F2 Engine start (3A)
use hold tNHom (10A)

é \ Upper control box

v

Z
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[ IDENTIFICATIONS OF HYDRAULIC COMPONENTS |
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ELECTRIC CIRCUIT DIAGRAM
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ELECTRIC WIRE HARNESS
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__IDENTIFICATIONS OF ELECTRIC COMPONENTS
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A-View | | B-View
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_TIGHTENING TORQUE STANDARD _

1) Hexagon Bolts and Nuts (8.8T)
Material : S45C

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

: 64 kgf/mi

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

6 1.0 0.68 ~ 0.92 5 ~ 7

g 125 1.63 ~ 2.21 12 ~ 16
10 1.5 1322 ~ 436 23 ~ 32
12 1.75 5.60 ~ 7.57 41 ~ 55
14 2.0 8.92 ~ 12.1 65 ~ 88
16 2.0 13.7 ~ 18.5 99 ~ 134
18 2.5 18.1 ~ 24.5 131 ~ 177
20 2.5 253 ~ 342 183 ~ 247
22 2.5 34.2 ~ 462 247 ~ 334
24 3.0 43.7 ~ 59.2 316 ~ 428
27 3.0 63.4 ~ 85.8 459 ~ 621
30 3.5 86.3 ~ 116.8 624 ~ 845
33 3.5 1165 ~ 1576 843 ~ 1140
36 4.0 150.2 ~ 203.3 1086 ~ 1471
39 4.0 193.1 ~ 2612 1397 ~ 1889
42 4.5 2145 ~ 2902 1552 ~ 2099
45 4.5 266.2 ~ 360.2 1926 ~ 2605
48 5.0 321.4 ~ 434.8 2325 ~ 3145
52 5.0 4127 ~ 558.4 2985 ~ 4039
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2) Hexagon Socket Head Cap Screws (10.9T)

Material ; SCM435

Tensile strength : 100 kgf/mif

Yield point 90 kgf/mf
Brinell hardness: 280 ~ 365
Color : Black
Size Pitch Tightening torque
mm mm kgf - m fe-1b
6 1.0 122 ~ 1.65 9 ~ 12
8 1.25 2.94 ~ 3,98 21 ~ 29
10 1.5 5.80 ~ 7.84 42 ~ 57
12 1.75 10.1 ~ 13.6 73 ~ G8
14 2.0 16.1 ~ 21.7 116 ~ 157
16 2.0 24.6 ~ 33.2 178 ~ 240
18 2.5 326 ~ 44.1 236 ~ 319
20 2.5 456 ~ 61.6 330 ~ 445
22 2.5 61.5 ~ 83.2 445 ~ 602
24 3.0 78.7 ~ 106.5 569 ~ 770
27 3.0 114.1 ~ 1544 825 ~ 1116
30 3.5 155.4 ~ 210.2 1124 ~ 1570
33 3.5 209.6 ~ 283.6 1515 ~ 2050
36 4.0 270.4 ~ 365.9 1955 ~ 2645
39 4.0 347.5 ~ 4702 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

-1
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Procedures of Dai]y inspeétion .................................................................... S-1

Daily inspection check Sheet - osereieveeesemosmmssomosssosnn e, 8.3
Procedures of Periodical inspection - - eeeeeeeeserorsoooooooooooo 8.5
Procedures of Function test .. ececrecmonnmeeeseeeeesoseoesesessoen 8-11
Periodical inspection check Sheet: - soeeeeeereeeeomeeommmesseossoooooosoeoon 8-12

All of the results of inspections and tests ‘should be recorded
in the inspection check sheet and kept for three years.

The inspection and the function test should be conducted
by the qualified personnel.
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The inspection is to be carried out on firm level ground.

POWER UNIT
UNIT ITEM DESCRIPTION
Radiater. Cooling water level. Remove radiator cap and check the cooling water

level.,

Battery. Electrolyte level. Remove filler caps and check the electrolyte level.
Oil pan. Engine oil level. Check oil level.

Fuel tank. | Fuel level. Check fuel level.

Hydraulic Hydraulic oil level. Retract and lower boom fully, then check the

oil reservoir. oil level.

CARRIER

Tyre. Excessive wear, cuts Check tyres for excessive wear and cuts.

Wheel nuts. | Looseness. Check wheel nuts for looseness.

Steering linkages.

Deformation, cracks.

Check steering linkages for deformation and cracks.

Travel motor unit.

Oil leakage.

Check the unit for oil leakage.

Carrier frame.

Deformation, cracks.

Check carrier frame for deformation and cracks.

Crawler, Track link, shoes. Check track link and shoes for excessive wear and
(Excessive wear, tension.) | abnormal tension.
Turn table
Rotation Function. Retract and raise boom fully, run Rotation gear box using the lower
gear box. control, and check for any abnormal noises and any function faults.

CONTROL SYSTEM

Control Function. Test all control levers and switches, then
levers, check they are functioning correctly,
switches. Excessive free play. Test all of the control levers and switches,
then check for excessive free play.
BOOM
Boom, Deformation, cracks. Extend boom fully, set it horizontally, and check

for cracks and any deformations. ~

Boom pivot pin,

Any damage.

Check boom pivot pin for any damage.

Extension,
Elevation
cylinders.

Oil leakage.

Operate the cylinder several times, and check for oil leakage.

Natural descent.

1) Operate and set each cylinder, so that the
cylinder is loaded by the weight of boom.

2) Stop engine.

3) Check if each cylinder retracts itself due to the
weight of boom.
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PLATFORM

- UNIT ITEM DESCRIPTION
Platform level- | Function, Operate the boom by the lower control, and check
ing system, that the platform always keeps its level position.
Platform Deformation, cracks,

Swing device

wear.

Check platform swing device for deformation,
cracks, and wear.

SAFETY DEVICE

Engine start | Function. Test the engine start/stop switches at upper control
stop system. and check they function correctly.
Emergency | Function. Stop engine, Opérate boom by emergency pump and
pump. check it functions correctly.
Foot switch. | Function. Operate the machine using the upper control, release foot

switch, and check if all of the function stops immediately.
Slope warn- | Function. Turn on main key switch and make sure the slope
ing buzzer, warning buzzer sounds for a second just after turning on.
Alarm hom. | Function. Press horn switch at upper control, and check it

| functions correctly.

Motion Function. Operate the control levers, and switches then check
alarm buzzer that the motion alarm buzzer sounds.
Safety Function, Operate the safety switch, and check that the engine
switch Stops and that the power lamps turn off.
Working Function. Operate the boom using the lower control, and
range check that it functions correctly.
controller.
Moment
limitter,




POWER UNIT

UNIT ITEM RESULTS
(DATE) ——»

Radiater. Cooling water level,
Battery. Electrolyte level,
Qil pan. Engine oil level.
Fuel tank. Fuel level.
Hydraulic Hydraulic oil level.
oil reservoir.
CARRIER
Tyre. Excessive wear, cuts
Wheel nuts. | Looseness.

Steering linkages.

Deformation, cracks.

Travel motor unit,

Oil leakage.

Carrier frame. | Deformation, cracks.

Crawler. Track link, shoes.
(Wear, tension.)

TURNTABLE

Rotation Function.

gear box.

CONTROL SYSTEM

Control Function.

levers, Free play.

switches.

BOOM

Boom. Deformation, 'cracks.
Boom pivot | Any damage.

pin.

Extension, | Oj] leakage.
Elevation

cylinder. Natural descent.
PLATFORM

Platform level- | Function.

ing system.

Platform & Deformation, cracks,
swing device.. | wear,




SAFETY DEVICE

- UNIT ITEM RESULTS
(DATE) ———»

Engine start, | Function,
stop ‘system.
Emergency | Function.
pump. -
Foot Function.
switch,
Slope warn- | Function.
ing buzzer.
Alarm Function.
horn.
Motion Function,
alarm buzzer.
Safety Function.
switch,
Working range | Function.
controller,
Moment
limitter,

8-4




Carry out both descriptions of Monthly and Annual inspections
Anmnual inspection.

when conducting

DESCRIPTION
UNIT ITEM MONTHLY INSPECTION ANNUAL INSPECTION
Engine Water, oil leakage. Thoroughly check for water )
and oil leakage. )
Radiator. Check for water level, con-
tamination and replenish or
change the water if necessary. .
Check the radiator cap is func- )
tioning correctly and also for any
_ possible damage to the radiator.
Air filter. Check the air filter and
clean or replace the element, -
| if necessary.
Water separator. Drain water from water Disassemble and clean
separator, thoroughly. (Cleaning interval ;
Every 6 months.)
Fuel filter. Check filter for fuel Replace the element,
leakage. (Replacement interval ;
| Every 600 hours.)
Battery. Check for electrolyte level )
| and clean battery terminals. )
Fan belt. Check for wear and tension. <
Alternator, starter. Check the function. ¢
Valve clearance. Remove tappet cover and adjust
valve clearances. (Adjustment
interval ; Every 1,200 hours.)
Engine oil. Check oil level and also Change engine oil. (Oil change
| for contamination. interval ; Every 200 hours.)
Oil filter, Check filter for oil Replace the element. (Replace-
leakage. ment interval ; Every 400 hours.)
Fuel tank. Check tank for cracks Drain fuel and clean the tank.
and deformations.
Hydraulic Oil leakage. Check for oil leakage. ¢
oil reservoir | apchor bolts. Check anchor bolts for looseness. <
Stop valve. Check stop valves for oil leak- o
age and any other damage.
Oil level, contamination, | Check oil level. Stir oil in the reservoir, take a
viscosity, water content, sample(60cc) and check the
oxidation. following items.
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UNIT

ITEM

MONTHLY INSPECTION

ANNUAL INSPECTION

Hydraulic
oil reservoir

—Contamination ;

Within NAS class 12.
~Viscosity ;

Within 10% -t Standard.
—Water content ;

Less than 0.5%.
—Oxidation ;

Less than 0.4mgKOR/g.
(Oil change interval ;
1,200 hours orAnnually)

Check filters for oil leakage.

Hydraulic Oil leakage, any other )
filter. damage. )
Replacement of filter Replace the element.
element, (Replacement interval :
1200 hours or Annualy)
Hydraulic Abnormal noise, Run the pump and check )
pump. excessive heat. for the items.
Oil leakage. Run the pump with max-
imum pressure and check +
for oil leakage.
Pump bracket, Check pump bracket for
anchor bolts. cracks, deformation, and
anchor bolts for looseness.
Wheels Tyre. Check for excessive wear
, +
(SP series) and cuts.
Wheel nuts. Check for looseness.
Tightening torque ; \n
25-30kg-m.(180~220ft-1b)
Crawler. Track shoe, link, Check for tension, and wear. “
(SR series) |y sprocket, Check for excessive wear )
Idle wheel. and cracks.
Track roller, carrier roller. | Check for wear and oil leakage, ¢

Travel
motor unit

Oil leakage, external damages.

Check for the items.

&
!

Gear oil.

Check oil level.

Change gear oil.
(Oil change interval:
1,200 hours or Annualy)

Abnormal noise,

Run the motor and

excessive heat. check the motor, “—
gear box for the items. '
Bolts, nuts. Check for looseness. —




UNIT | ITEM MONTHLY INSPECTION ANNUAL INSPECTION
Steering Linkages. Check for deformation, .
mechanism. cracks. )

(SP serise)

Wheel bearings.

Jack up the machine and check
the wheel bearings for excessive
free play and any other damage.

Steering cylinder.

Operate the cylinder and

check for oil leakage, —
abnormal function,.

Lubrication, Supply grease to each L
grease fitting, )

Travel Travel speed. | Perform travelling operation with

speed limit extended boom or setting boom )

system. over the horizontal and make sure )
the travelling speed is LOW.

Flow divider valve. Check the valves for oil ‘
leakage. )

Travel speed select Check the solenoid valve )

solenoid valve, for oil leakage. )

Limit switch. Check the limit switches «
for any damage.

Carrier, Deformation, cracks. Check the frame for the )

frame items,

Turntable. Deformation, cracks. Check tumntable for the L
items. )

Anchor bolts. Check anchor bolts for

looseness.
T.T.B. Ring gear. Check ring gear for
(Turn Table excessive wear, cracks. ¢
Bearing) -

Bearings. Rotate T.T.B. and check | Check the T.T.B. for free
for abnormal noise and play. serviceable limit :
any other fault. 3 mm(0.12 in)

Anchor bolts. Check bolts for looseness. ¢ ",

Lubrication. Supply grease to each ,
grease fitting, )

Rotation Oil leakage. Check gear box and ‘
motor, gear motor for oil leakage.
box. Abnormal noise, | Run the motor and check )

excessive heat.

for the items.

Bolts, nuts.

Check bolts, and nuts
for looseness.

r 3
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UNIT ITEM MONTHLY INSPECTION ANNUAL INSPECTION
Rotation Pinion gear. Check pinion gear for )
motor, gear wear, and cracks. )
box.

Back-lash between
pinion & T.T.B.

Check the back-lash between the

pinion and ring gear of T.T.B.
(Standard back-lash ;
0.6 mm (0.02in) or less)

Gear oil, Check oil level. Change gear oil.
(Oil change interval :
1,200 hours or Annually)
Swivel joint. | Oil leakage. Apply the maximum pressure, L
| and check for oil leakage. )
Anchor bolts, stopper. | Check for looseness. «—

Slip rings,
carbon brushes.

Remove the cover or carbon
brush holder and check for
excessive wear, corrosion.

Lubrication. Supply grease to grease
, “—
fitting,
Control Control levers, switches, | Test all of the control levers, switches
system. cables, linkages. and check the correct function, “—
and any excessive free play,

Instruments. Check for the function. +—

Relief valve, Actuate relief valve, and check | Set a pressure gauge, measure the
for abnormal noise, oil leakage. preset pressure of relief valve.

Control valves. Operate control valves, and check L
for oil leakage, any other fault. )

Name piates, Decals. Check for legibility and .
any damage. )

Accelerator, Operate accelerator switch either | Check accelerator motor, limit
at lower or upper control and | switches, cams, wires for any
check for the function. damage.

Boom. Bend, distortion, dent, Extend boom fully and check for

crack, scratch.

the items. (The limit of bend:
—Vertically— -
0.15% of the boom length.
—Horizontally—

0.1% of the boom length.)

Pivot pin.

| damage. (The limit of clearance

Check boom pivot pin for
excessive wear and any other

between pin and bushing ;
0.6 mm (0.024in))

F N




UNIT

ITEM

MONTHLY INSPECTION

- ANNUAL INSPECTION

Boom. Wear pads, rollers. Check each wear pad and | Check the clearance befween
roller for wear, cracks. each boom section and wear pad.
Telescoping function. Extend/retract the boom |
several times, and check ¢
for any abnormal function.
Wire ropes. Check wire ropes' for exces- | Wire ropes should be
sive wear, breakage, corrosion. | checked in detail, when
Check turn buckles and wire | DOOM is disassembled for
end fittings for any damage. | INSPection every 4 years.
Check the tension of wire
rope.
Hydraulic hoses. Check hydraulic hoses for oil )
leakage and any damage. )
Sheaves. Check sheaves for excessive «
wear, free play.
Lubrication, Lubricate the sliding parts «
with grease,
Extension, Piston rod, Check for cracks, —
Elevation, cylinder tube. deformations, scratches.
Platform Oil leakage, Extend/retract the cylinders,
swing faulty function. and check for oil leakage, ¢
cylinders. any faulty function.
Anchor pins. Check anchor pins for wear. ¢
Lubrication. Supply grease to each grease )
fitting. )
Platform Function, Operate the boom thoroughly
leveling and ensure the platform keeps ¢
system. its level position.
Levelling cylinder. Check for oil leakage. 4
Relief valve., Check for oil leakage. ¢
Stop valve., Check for oil leakage. —
Platform, Cracks, deformations. Check for the items. < o
Platform anchor bolts. | Check for looseness. €«
Hook for safety belt. Check for cracks, deformations. ¢
Hydraulic Oil leakage, Check hydraulic hoses,
plumbings. | any damage. pipes for oil leakage and —

| any other damage.




UNIT ITEM MONTHLY INSPECTION ANNUAL INSPECTION
Auxiliary Engine start, Check the function at both | Check the solenoid and
devices. stop system. upper and lower controls.

linkages for any damage.

Emergency pump.

Stop engine, operate the boom
using the pump and check that
it functions correctly.

Check the pump for oil
leakage.

Emergency stop.

Check for the function.

d
b

Slope warning buzzer.

Turn on main key switch and
make sure the warning buzzer
sounds for a second just. after
turning on the switch.

Remove slope sensor, incline
it about 3°, and check if the
warning buzzer sounds.

Check slope sensor and buzzer
for any damage.

Hydraulic outlets.

Check the self-seal couplings
for oil leakage,

Using a pressure gauge,
check the preset pressure.

Receptacles. Check for any damage. 4_
(AC 100 volts.) | |
Alarm hom. Check for function. Check the switch and

horn for any damage.

Working range
controller,
Moment limitter.

Check for the function.

Check each sensor for
any damage.

Check each limited
working radius.

Check that the speed control
system is functioning correctly,

Motion alarm buzzer.

Check for function.

s

Safety switch.

Check for function.

0

Foot switch.

Check for function.
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—The following tests are

to be conducted annually.

—All of the tests are to be carried oyt on firm level ground.

Brake test

TEST ITEM DESCRIPTION
Load test, Function, 1. Load platform with the rated load.
2. Operate the machine using the lower controls and
check that the function js correct.
Natural | Extension, 1. Set boom as listed below to check the natural
descent Elevation descent of each cylinder.
test. Cylinders. \ Boom angle | Boom length
Extension cylinder MAX, Extend 1 meter
Elevation cylinder 45° MIN
2. Stop engine and leave it for ten minutes.
3. Check the elevation, and extension cylinders for
Natural descent.
—The limit of Natural descent; 2 mm (0.08in)/]0 minutes.
Operational | Elevation speed. Raise/lower boom to its full stroke with the minimum
speed test. i (UP, DOWN) boom length, and measure the UP and DOWN
speed (seconds/stroke).
Extension speed. Extend/retract boom to its full stroke with the maxi-
(IN, OUT) mum boom angle, and measure the OUT and IN
speed (seconds/stroke).
Rotation speed. Rotate turntable 360° with the maximum boom angle
(CW, CCWwW) and minimum boom length, and measure the C.W.
and C.C.W. speed (seconds/360°),
Travel speed. Retract boom fully, set it at an angle less than
(FOR., REV.) horizontal, perform travel operation and measure the
FWD and REV speed (seconds/10 meter).
Platform swing speed. Swing platform to its full stroke, and measure the
(RIGHT, LEFT) RIGHT and LEFT motion speed (seconds/stroke),
Fly jib speed Raise/lower fly jib to its full stroke and
(UP, DOWN) measure the Up and Down speed (second/stroke)
Braking distance

' distance is shorter than the specific numerical value

Drive the machine at high speed on the stope
which is equivalent to the specific maximum
tilt angle and make sure that the braking
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DATE
CUSTMER PHONE NO.
ADDRESS
MODEL SERIAL NO.
HOUR METER INSPECTOR

The marks (%) are the items to be inspected only on the annual inspeétion.

UNIT

ITEM

CHECK
MARKS

REMARKS

Engine.

Water, oil leakage.

Radiator.
(Water level,

contamination, any damage.)

Air filter.
(Cleaning.)

Water separator.
(Draining water.)

(*)(Cleaning.)

Cleaning interval;
Every 6 months.

Fuel filter. (Oil leakage)
(*) (Replacement.)

Replacement interval;
Every 600 hours.

Battery.

(Electrolyte level, Battery terminals.)

Fan belt,
(Tension, wear)

Alternator, starter.
(Function.)

Valve clearance.
(*)(Adjustment.)

Adjuatment interval;
Every 1,200 hours.

Engine oil
(Oil level, contamination.)

(*)(Oil change.)

Otil change interval;
Every 200 hours.

Oil filter. (Oil leakage.)
(x) (Replacement.)

Replacement interval;
Every 400 hours.

Fuel tank. (Cracks, deformation.)

(*)(Cleaning.)

Hydraulic
oil reservoir,

Oil leakage.

Anchor bolts. (Looseness.)

Stop valve. (Oil leakage.)

Oil level, contamination,
(x*)water content, oxidation.

Oil change interval;
(1,200 hours or Annually)
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UNIT ITEM CHECK REMARKS

MARKS
Hydraulic Oil leakage.
fillter. (+)Repllacement of filter element. Replacement interval;
1,200 hours or Annually.
Hydraulic Abnormal noise, excessive heat.
pump. Oil leakage.

Pump bracket, anchor bolts.
(Cracks, deformation, looseness.)

Wheels. Tyre.

(SP series.) (Wear, cuts)
Wheel nuts,
(Looseness.)

Crawler. Track shoe, link.

(SR series.) (Tension, wear.)

Drive sprocket, idle wheel.
(Wear, Cracks.)

Track roller, carrier roller.
(Wear, Qil leakage.)

Travel Oil leakage, Oil level.

motor unit (¥)Change gear oil. Oil change interval:
| | 1,200 hours or Annually.

Abnormal noise, excessive heat.

Bolts, nuts.
(Looseness.)

Steering Linkages.
mechanism. (Deformation, Cracks.)

(SP series.) | (4) Wheel bearing.
(Excessive free play, any damage.)

Steering cylinder.
(Oil leakage, abnormal function.)

Lubrication.
Travel Travel speed limit system.
speed . (Function.) | ~

limit Flow divider valve.
system. (Oil leakage.)

Travel speed select solenoid valve,
(Oil leakage.)

Limit switch.
(Any damage.)

Carrier frame. Deformation, cracks.
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UNIT

ITEM

CHECK
MARKS

REMARKS

Turn table.

Deformation, cracks.

Anchor bolts.
(Looseness.)

T.T.B.

(Turn Table
Bearing.)

Ring gear,
(Excessive wear, cracks.)

Bearings.
(Abnormal noise.)

(*)(Free play.)

Anchor bolts.
(Loosensee.)

Lubrication.

Rotation
motor,
gear box.

Oil leakage.

Abnormal noise, excessive heat.

Bolts nuts.
- (Looseness.)

Pinion gear.
(Excessive wear, cracks.)

Back-lash between pinion and
ring gear.

Gear oil.
(Oil level.)

(#)(Oil change.)

Oil change interval;
1,200 hours or Annually.

Swivel
joint,

Oil leakage.

Anchor bolts, stopper.
(Looseness.)

(+)Slip rings, carbon brushes.
(Excessive wear, corrosjon.)

Lubrication.

Control
system.

Control lever, switch, cable, linkage.
(Function, excessive free play.)

Instruments. (Function.)

Relief valves. (Noise, Oil leakage.)
(*)(Pre-set pressure.)

Control valves. (Oil leakage.)

Name plates, Decals.
(Legibility, any damage.)

Accelerator.
(Function.)

(*)(Any damage of the components.)
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UNIT

CHECK

ITEM VAR REMARKS
Boom. Bend, distortion, dent, cracks.
Anchor pins.
(Excessive wear.)
(x)Wear pads, rollers.
(Excessive wear, cracks.)
Telescoping function.
Wire ropes. Wire ropes should be inspected in
(Excessive wear, corrosion, tension.) detail, when boom is disassembled
for inspection every 4 years.
Hydraulic hoses.
(Oil leakage, any damage.)
Sheaves.
(Excessive wear, free play.)
Lubrication.
Extension, Piston rod, cylinder tube.
Elevation, (Cracks, deformation, scratches.)
cylinders. Oil leakage, faulty function. |
Anchor pins.
(Wear.)
Lubrication.
Platform Function.
leveling Levelling cylinders.
system. (Oil leakage.)
Relief valves.
(Oil leakage.)
Stop valves.
(Oil leakage.)
Platform. Cracks, deformation.
Anchor bolts,
(Looseness.)
Hook for safety belt. ,
(Cracks, deformation.) h
Hydraulic Oil leakage, any damage.
plumbings.
Auxiliary Engine start stop system.
devices. (Function.)

(+)(Any damage of the. components.)
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CHECK

UNIT ITEM vCK REMARKS
Auxiliary Emergency pump.

devices. (Function.)

(x)(Any damage of the components.)

Emergency stop.
(Function.)

Hydraulic out-lets.
(Oil leakage.)

() (Pre-set pressure.)

Receptacles.
(Any damage.)

Alarm horn.
(Function.)

(*)(Any damage of the components.)

Working range controller.
Moment limitter.
(Function.)

(*)(Sensors for any damage, Limited
working radius, Controlled speed.)

Motion alarm buzzer.
(Function.)

Safety switch.
(Function.)
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The following tests are to bé carried out annually.

Function test.

TEST ITEM VARKS REMARKS
Load test. Function.
Natural des- | Extension cylinder. Sevviceable limit;
cent test, Elevation cylinder. 2 mm (0.08in)/10 minutes.
Operational | Elevation speed.
speed test. | pyiension speed.

Rotation speed.

Travel speed.

Platform swing speed.

Fly jib speed
Brake test | Braking distance
REMARKS
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Major alteration and Repair
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STRUCTURE

IDLER

tdler
Floating seal
Shaft
Support

W

. Yoke

Seal

Front support
{cylinder)
Recoil spring
Wear ring
Packing

Rear support
Nut
Lubricator

SENPS

©LO~Ne OB

SPECIFICATION

Amount of grease
(when applying track
tension):
Approx. 140 cc {G2-L1)




STRUCTURE

CARRIER ROLLER

I N

I N

Qil filler plug
Rolter
Bushing
Floating seai
Collar

Shaft

Oit filler piug
Coliar
Floating seal
Roller
Bushing
Shaft



STRUCTURE

b

" TRACK SHOE

TRIPLE GROUSER SHOE
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1. Regular bushing 6. Master dust seal SPECIFICATIONS

2. Regular pin 7. Shoe .

3. Regular dust seal 8. Shoe bolt Link pitch: 175 mm _
4. Master bushing 9. Link - ' No. of shoes: 40 on each side
5. Master pin . R



DISASSEMBLY AND ASSEMBLY

REMOVAL OF SPROCKET

1. Remove track shoe assembly. , | - I
For details, see REMOVAL OF TRACK SHOE AS- |
SEMBLY. N .

| | ' L\ © =@

2. Swing woark equipment 90°, then push up chas- = /e)‘g—;’@y@(g
sis with work equipment and set block @ be- A ©
tween track frame and track shoe. 5 @

. - — - @,

3. Lift off sprocket (1). 31 \

INSTALLATION OF SPROCKET

+  Carry out installation in the reverse order to re-
moval,

%1

<0 N\ Thread of sprocket mounting bolt
' ' Thread tightener {LT-2)

& =1 Sprocket mounting bolt ¢
343.2£19.6 Nm(35%2 kgm)




DISASSEMBLY AND ASSEMBLY

REMOVAL OF TRAVEL MOTOR ASSEMBLY

1. Remove sprocket.
For details, see REMOVAL OF SPROCKET.

A Lower the work equipment completely to the
ground and stop the engine. Then loosen
the oil filler cap slowly to reiease the pres-

sure inside the hydraulic tank,

2. Remove cover {1).

CLPG1343

3. Disconnect 4 travel motor hoses {2}, and lift off

travel motor assembly (3).

* Be extremely careful not to damage the nipple
tool surface of the hose mount.

e -
Travel motor assembly: 230 kg

INSTALLATION OF TRAVEL
MOTOR ASSEMBLY

DBPOOIS4

FE

Carry out installation in the reverse order to re~ . F
moval.

s

<1

~LDs Thread of travel motor mounting bolt ;
Thread tightener (LT-2)

%37 Travel motor mounting bolt ; - |
277.0%£31.9 Nm (28.25+3.25 kgm}

* Bleed the air from the travel motor. _ @3 - O-Bp.ooi'gs

For details, see TESTING AND ADJUSTING,
Bleeding air from travel motor.

Refilling with oil (hydraulic tank) | | ~
* Add oil through the oil filler to the specified
level. ‘

Run the engine to circulate the oil through the
system. Then check the oil level again.

9-6



DISASSEMBLY AND ASSEMBLY

Remove track shoe assembly.
For details, see REMOVAL OF TRACK SHOE AS-

. SEMBLY.

Sling idler and recoil spring assembly {1}, and
pull out to the front to remove. :

T T . R
idier, recoil spring assembly : 155 kg

Disconnect recoil spring assembly (3) from idler

assembly (2). EX }

' Idler assembly : 80 kg .

Recoil spring assembly : 75 kg

INSTALLATION OF IDLER -
RECOIL SPRING ASSEMBLY -

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

%1

A< N\o Thread of recoil spring assembly mount-
ing bolt: Thread tightener (LT-2)

REMOVAL OF IDLER « RECOIL SPRING ASSEMBLY

D3P00227

0BP0Q0224

L



DISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF RECOIL SPRING ASSEMBLY

0BFOOD229

1. Remove lock plate (1), then remove seat (2} and
vaive {3).

2." Remove yoke piston assembly (5) from recoil
spring assembly {4).

3. Disassembly of recoil spring assembly
1} Setrecoil spring assembly (4) to too! D1.

The recoil spring is under large installed .
load, so be sure to set the tool properly.
Failure to do this is dangerous. | : 08P00230

* Installed load of spring ;
78.4 kN(8,000 kg}
2)  Apply hydraulic pressure slowly to compress
spring, then remove nut (6). '
* Compress the spring to a point where
the nut becomes loose. .
* Release the hydraulic pressure slowly
and release the tension of the spring.
* Remove pilot {8), cylinder (9), and dust
_seal (10} from spring (7).

4. Disassembly of yoke piston assembly
1) Remove wear ring (12) from yoke piston {11),
2) Remove snap ring (13}, then remove U-pack-
ing (14).

98



DISASSEMBLY AND ASSEMBLY =

ASSEMBLY OF RECOIL SPRING ASSEMBLY

1. Assembly of yoke piston assembly )
1) Assemble U-packing {14) to yoke piston {11},

and secure with snap ring (13). 10
Z2) Assembie wear ring {12},
2. Assembly of recoil spring assembly l
1) Using tool D2, install dust seal {10} to cylin- i
der (9). 5 -9

2} Assemble cylinder {9) and pilot (8) to spring
(7), and set in tool D1,

3} Apply hydraulic pressure slowly to compress :
spring, and tighten nut (6) so that installed _ 202F0S50 ]
fength of spring is dimension “a"

* Installed length "a" of spring : 390 mm

LY.
L‘S&.\X\\\&“’\X&.‘L\K&\\\ﬂ\"i\\\\\\\\"\.\

~4) Remove recoil spring assembly (4) from tool

D1.
| Fill with
3. Fill inside of cylinder with at least 120 cc of Cf—lfl e | grease
grease., Eﬂ :ri-—D"—‘ Hlfj ! %Kf l:,;l
: : 5 B - - P
<0 N\ Inside of cylinder : IR & SR = HEU—}“"__
Grease {G2-LI) (Min. 120 cc) . T i :

4. Assemble yoke piston, assembly (5) to recoil
- spring assembly {4).

&Slfdmg portion of yoke piston, wear rmq 202F06502
: Grease {G2-LI) '

5. Fit valve {3) and seat (2), and secure with lock

plate (1}.
* Install the valve so that the fitting faces the
outside.



DISASSEMBLY AND ASSEMBLY

REMOVAL OF TRACK ROLLER ASSEMBLY

1. Lower work equipment, then loosen lubricator

(1), and relieve track tension. ' (%1 ] : ]
A The adjustment cylinder is under extremely /

high pressure. Never ioosen the lubricator
more than one turn. If the grease does not
come out easily, move the machine back-
wards and forwards.

2. Remove mounting bolts of track roller, then
swing work egquipment 90°, jack up machine, and

. remove track roller assembly {2} towards outside
of machine. | 21 03700244

| | v,
INSTALLATION OF TRACK j(
ROLLER ASSEMVIBLY

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

3% 1

* Adjust the track tension.
For details, see TESTING AND ADJUSTING,

Testing and adjusting track tension,

08200243

%2

~J Na Thread of track rolier assembly mount-
ing bolt: Thread tightener {LT-2)

* Place the plug on the outside of the chassis,
and set the track roller assembly in the
mounting position.
* Operate the work equipment levers to lower
the machine slowly, then tighten the mount-
ing bolts temporarily.,
* - Operate the work equipment tevers to lower ' -
the machine completely to the ground, then
tighten the mounting bolts fully.
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DISASSEMBLY AND ASSEMBLY

REMOVAL OF CARRIER ROLLER ASSEMBLY

1. Lower work equipment, then loosen lubricator .
(1), and relieve track tension. _ |

AThe adjustment cylinder is under extremely /
" high pressure. Never loosen the lubricator
more than one turn. If the grease does not
come out, move the machine backwards and
forwards.

2. Using block @ and hydraulic jack @, push up
track 1o a position where carrier roller assembly
can be removed, then remove carrier roller as-

sembly {2). | DBR00244
. o T -.d' S p !
' GoXalas nvgl‘?ﬁ" @
INSTALLATION OF CARRIER = $ """
ROLLER ASSEMBLY === | (94
A1),
| | | ! Ty Te————
« Carry out installation in the reverse order to re- (D
moval. - — |
B U ﬁ S ) e
- ST
ool RSB EE,
<Y Ny Thread of carrier roller assembly mount- | v (e 7 =
ing bolt : Thread tightener (LT-2) 05200258
N
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DISASSEMBLY AND ASSEMBLY

REMOVAL OF TRACK SHOE ASSEMBLY

1. Lower work equipment, then loosen lubricator

(1), and relieve track tension. |
A The adjustment cyiinde'r is under extremely /

‘high pressure. Never loosen the lubricator
more than one turn. If the grease does not
‘come out, move the machine backwards and
forwards. .

2. Move machine forward so that position of mas-
ter pin is at front of idler, and set block { in po-
sition. :

08P00244

3. Using tool E, pull out master pin.

4. Remove tool E, and pull out temporary pin, and
remove dust seal, then drive machine in reverse

to lay out track (2).

D8P00259

INSTALLATION OF TRACK SHOE N
ASSEMBLY | @ @ '@

* Adjust the track tension. | | lub g 4l a
For details, see TESTING AND ADJUSTING, | L J
Testing and adjusting track tension.

DBPGQZ2E0

* Use tool E and press fit so that the protru-

sion of the master pin is dimension "a".
Protrusion "a" of master pin: 5522 mm

* When assembling the dust seal, coat the
bushing contact surface with grease {G2-LI).

912




TRACK FRAME

-
e m T

.-

MAINTENANCE STANDARD

s
: i‘ﬁ'!llll!! !n:
| —— 1
2 ; —==
: :,II' - EES
L e e e -
|
k]
Unit: mm
No. Check item Criteria Remedy
Standard clearance Clearance limit
. Rebuild
1 | Vertical width of idler Track frame 84 89
guide, :
ldler 87 77 Rebuild or
replace
N
Track frame* 185 193 Rebuild -
Horizontal width of idler
2 guide. ]
Idler 183 175 f‘;g;gyg of
Standard size Repair limit
) Free length |Installed fengthi Instailed load{ Free length | installed |
3 | Recoil spring. 9 g 9 alled load| gapjace
78.4 kN £59.8 kN
505 390 (8,000 kg) 494 (7.120 kg)
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MAINTENANCE STANDARD

IDLER

Unit: mm
Check item Criteria Remedy
_ Standard size _ Repair limit
Outside diameter of
protrution. §97 517
Qutside diameter of tread. | 489 . 477
' Rebuild or
. ) replace .
Width of protrution. 52 42
Total width. 115 _ 107
AN
Width of tread. 315 36.5
Standard Tolerance Standard Clearance
size clearance flimit
| Clearance between shaft Shaft Hole
and bushing, :
54 : —0.250 +0.074 0.250— 1.5
—0.280 0 0.354 : Replace
Standard ¢learance | Clearance limit
End play of idler shaft,
1.049—3.25 ‘ 1.5
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MAINTENANCE STANDARD

CARRIER ROLLER

Unit: mm
No. + Check item Criteria: Remedy
. S
Standard size Repair limit
, ' Rehuil
1 Qutside diameter of tread. reeplg::g o
' 116 . 106 ' :
_ Standard clearance Ciearance limil

2 End play of rolier. - - Replace

0.363—0.537 1.5 ‘
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MAINTENANCE STANDARD

TRACK ROLLER

™
)
2
Unit: mm
No. Check item Criteria Remedy
Standard size.-. Repair limit
1 Cutside diameter of flange.
158 148
2 Qutside diameter of tread. 130 125 Rebuild ar
replace
3 | width of tread. 35 30.5
4 | Width of flange. 26.5 -
Standard Tolerance Standard | Clearance
: siz B imi
5 Ciearance between shaft 28 Shaft Hole clearance firmit
and bushing. ) )
: 50 —0.250 +0.187 0.225— 15
—0.270 -0.025 0.457 :
Replace
Tolerance bushing
_ Standard _Standard  |interference
Interference between size Shaft Hole interference himit
6 roller and bushing.
| 57 +0.150 +0.009 0.620— B
+0.110 +0.060 0.130 '
Standard clearance i Clearance limit
Side clearance of roller
7 Replace

{each},

0.31—0.69

15
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MAINTENANCE STANDARD

SPROCKET

-]
—
N

—

]

11

A
( 3
| 1
4
Unit: mm |
No. Check item Criteria _ Remedy
Standard size Tolerance Repair limit
1 Wear in diameter of _
sprocket tooth root. 547 4 i;g ' 535 “
Wear in diameter of -
2 sprocket tooth top. 607 595 Rebuild or
replace
Wear in width of _
3 sprocket tooth top. 27 22
| Wear in width of : ' _
4 sprocket tooth root, 42 , 1.5 3%
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MAINTENANCE STANDARD

TRACK SHOE

TRIPLE-GROUSER SHOE




MAINTENANCE STANDARD

Unit: mm
Check item s Criteria Remedy
Standard size | Repair limit
Link pitch.
175.25 178.25 Turn or
. replace
Outs[de diameter of DU I 46.4 _ 494
bushing. : o .
Triple 1 | 25 15
Height of _ .
grouser Lug welding,
rebuild or
replace
Height of link, . o : B6.0 g81.0
Standard Toierance Standard interference
size Shaf interference firmit
Interference between haft Hole
bushing and link. - - )
+387 -+0.062 0.285— Réplace
48 | 437 0 0.387 0100 . [ 7FP
Interference between : 30 | +0.150 —0.198 0.198~ 0.140
regular pin and link. 0 —0.250 0.400 '
Interference between _ _ Replace with
master pin and link. 30 £0.020 _S%gg 0'1{;3?0 _ 0.078 over size
Protrusion of bushing. 3.75 _ Adjust
Tightening torque of shoe o R .
bol. 294 ~3638n(30~37Kgm) | Tighten
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